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1. General methods

NMR data were obtained for *H at 400 MHz and for 13C at 100 MHz. Chemical
shifts were reported in ppm from tetramethylsilane with the solvent resonance as
the internal standard in CDCIls solution. ESI HRMS was recorded on a Bruker Apex-2.
Column chromatography was performed on silica gel (200-300 mesh) eluting with
ethyl acetate and petroleum ether. All chemicals were used without purification as
commercially available unless otherwise noted. Substrates (la-1s, 5a-5g) were

prepared according to the literature procedures.!

2. General Experimental Procedure A

4ij> : C=N-R N/
. 1@{ Pd(OAc), (0.1 equiv) / O, w@:
- O XN
OH CH5CN, 80 °C .
1a-1s 3a- 3s, 4a- 4j

A mixture of 1la-1t, (0.2 mmol, 1.0 equiv.), isocyanide 2a-2i (0.4 mmol, 2.0
equiv.), Pd(OAc); (0.02 mmol, 0.1 equiv.) in CH3CN was stirred at 80 Cat O3
atmosphere for 24 h, After completion monitored by TLC (by UV visualization), the
solvent was evaporated under reduced pressure and the residue were separated by
the flash column chromatography eluted with petroleum ether/ ethyl acetate (v/v

100:1) to afford the desired product 3a-3r, 4a-4j.

3. General Experimental Procedure B for the Synthesis of 7-methyl-4H-

benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-one.

N_/ .
0" >N e
5

\ CH4CN, 80 °C

3a t-Bu
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To a 10 mL round-bottom flask containing 3a (0.5 mmol) CHsCN (5 mL) and
hydrochloric acid (1 M, 1 mL) were added. The resulting reaction mixture was stirred
at 80 °C for 24 h. Progress of the reaction was monitored by TLC until the reaction
was completed. The reaction mixture was quenched by addition of ag. NaHCOs;
solution and extracted with ethyl acetate (3 x 10 mL). The organic layer was dried
(Na2S04) and concentrated in vacuo. Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate as eluent

(hexane/ethyl acetate100:1) provided the product 5.

4. Analytical data for compounds

SO

(Z)-N-(tert-butyl)-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 3a

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 150.3-151.5°C; 45mg (yield = 90%); H
NMR (400 MHz, CDCl3) & 7.32 (d, J = 8.1 Hz, 2H), 7.02 (s, 1H), 6.93 (d, J = 8.4 Hz, 2H),
6.46 (t, J = 3.2 Hz, 1H), 2.37 (s, 3H), 1.47 (s, 9H).13C NMR (101 MHz, CDCl3) & 143.1,

140.5, 135.5, 124.0, 121.3, 120.9, 117.29, 115.0, 113.9, 112.5, 111.3, 54.0, 30.5, 21.0.

HRMS (ESI, MeOH): calcd. For [M+H]*( C16H19N20%) 255.1492, found 255.1489.

X
(2)-N-(tert-butyl)-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 3b
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The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid. Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (100:1, Petroleum
ether: EtOAc) as eluent furnished the product; M. p. 83.5-84.7°C; 34mg (yield =
71%).2H NMR (400 MHz, CDCl3)& 7.44 (dd, J = 7.4, 2.0 Hz, 1H), 7.35 (dd, J = 2.9, 1.5 Hz,
1H), 7.23 — 7.10 (m, 3H), 6.97 (dd, J = 3.8, 1.5 Hz, 1H), 6.52 — 6.45 (m, 1H), 1.48 (s,
9H).13C NMR (101 MHz, CDCls) & 143.3, 140.3, 125.3, 123.4, 123.2, 121.4, 117.0,
115.2, 114.2, 112.8, 111.6, 54.0, 30.5. HRMS (ESI, MeOH): calcd. For
[M+H]*( C15sH12N207%) 241.1335, found 241.1335.

@?

(Z)-N-(tert-butyI)-7-methoxy-4H—benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 3c

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 126.1-127.8°C; 49 mg (yield = 91 %).*H
NMR (400 MHz, CDCls) & 7.33 (d, J = 8.9 Hz, 1H), 7.26 (dd, J = 3.0, 1.7 Hz, 1H), 6.92
(dd, J=3.9, 1.5 Hz, 1H), 6.73 (d, J = 2.7 Hz, 1H), 6.68 (dd, J = 8.8, 2.7 Hz, 1H), 6.46 —
6.41 (m, 1H), 3.83 (s, 3H), 1.46 (s, 9H). 33C NMR (101 MHz, CDCl5) & 157.3, 144.1,
140.2, 120.8, 117.2, 114.8, 114.7, 112.3, 111.1, 109.6, 102.2, 55.8, 54.0, 30.5. HRMS
(ESI, MeOH): calcd. For [M+H]*( C16H19N20,%) 271.1441, found 271.1445.

o
BN

(2)-N-(tert-butyl)-7-chloro-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 3d
The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel

column chromatography using petroleum ether/ethyl acetate (100:1, Petroleum
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ether: EtOAc) as eluent furnished the product; M. p. 129.2-130.5°C; 28 mg (yield =
52 %).1H NMR (400 MHz, CDCl3) § 7.37 (d, J = 8.6 Hz, 1H), 7.31 (s, 1H), 7.23 (d, J = 2.2
Hz, 1H), 7.11 (dd, J = 8.6, 2.2 Hz, 1H), 6.95 (s, 1H), 6.50 (s, 1H), 1.46 (s, 9H). 13C NMR
(101 MHz, CDCl3) 6 142.6, 129.2, 122.4, 121.0, 116.3, 114.3, 114.0, 112.1, 111.0, 76.3,
76.0, 75.7, 53.2, 29.4. HRMS (ESI, MeOH): calcd. For [M+H]*( C15H16CIN20O*) 275.0946,
found 275.0943.

\@N/

(Z)-N-(tert-butyl)-8-methyl-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 3e

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 88.6-90.1°C 41mg (yield= 82 %).'H
NMR (400 MHz, CDCl3) & 7.33 (dd, J = 2.9, 1.5 Hz, 1H), 7.25 (d, J = 1.9 Hz, 1H), 7.09 (d,
J=8.3 Hz, 1H), 6.97 — 6.92 (m, 2H), 6.47 (dd, J = 3.8, 2.8 Hz, 1H), 2.39 (s, 3H), 1.46 (s,
9H). 13C NMR (101 MHz, CDCl3) 6 141.3, 140.6, 133.2, 125.8, 122.8, 121.5, 116.6,
115.1, 114.5, 112.6, 111.5, 77.4, 77.0, 76.7, 53.9, 30.5, 21.0. HRMS (ESI, MeOH):
calcd. For [M+H]*( C16H19N20") 255.1492, found 255.1489.

(Z)-N-(tert-butyl)-8-methoxy-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 3f

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 110.6-112.1°C; 36 mg (yield = 89 %).*H

NMR (400 MHz, CDCl3)6 7.29 (dd, J = 2.9, 1.5 Hz, 1H), 7.12 (d, J = 8.9 Hz, 1H), 6.97 —
6.93(m, 2H), 6.69 (dd, J = 8.9, 2.8 Hz, 1H), 6.47 (dd, J = 3.8, 2.8 Hz, 1H), 3.84 (s, 3H),
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1.46 (s, 9H).13C NMR (101 MHz, CDCl3) & 155.6, 140.6, 137.6, 123.5, 121.6, 117.5,
115.2, 112.8, 111.7, 110.2, 100.1, , 55.9, 53.9, 30.5. HRMS (ESI, MeOH): calcd. For
[M+H]*( C16H19N202%) 271.1441, found 271.1438.

(2)-N,8-di-tert-butyl-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 3g

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 115.1-116.8°C; 47 mg (yield = 80 %).
1H NMR (400 MHz, CDCls) & 7.47 — 7.37 (m,2H), 7.22 — 7.09 (m, 2H), 6.96 (d, J = 4.0
Hz, 1H), 6.53-6.41 (m, 1H), 1.47 (s, 9H), 1.36 (s, 9H). 3C NMR (101 MHz, CDCl3) &
145.7,140.1, 139.6, 121.5, 121.3, 120.5, 115.4, 113.9, 111.5, 110.5, 109.9, 52.9, 33.6,
30.4, 29.4.HRMS (ESI, MeOH): calcd. For [M+H]*( CisH2sN20O*) 297.1961, found
297.1961.

F N?
A

(Z)-N-(tert-butyl)-8-fluoro-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 3h

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid. Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (100:1, Petroleum
ether: EtOAc) as eluent furnished the product; M. p. 81.3-83.1°C;28 mg (yield =
55 %). *H NMR (400 MHz, CDCl3) § 7.26 — 7.24 (m, 1H), 7.15 (dd, J = 9.0, 4.9 Hz, 2H),
6.95 (dd, /= 3.8, 1.5 Hz, 1H), 6.89 — 6.81 (m, 1H), 6.49 (dd, J = 3.8, 2.8 Hz, 1H), 1.45 (s,
9H). 13C NMR (101 MHz, CDCl3) & 159.5, 157.1, 139.6, 139.6, 123.8, 123.7, 121.4,

117.9, 117.8, 115.4, 113.3, 112.0, 111.8, 111.6, 101.9, 101.6, 54.1, 30.5. HRMS (ESI,

MeOH): calcd. For [M+H]*( C1sH16FN20*) 259.1241, found 259.1245.
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(Z)-N-(tert-butyl)-8-chloro-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 3i

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (100:1, Petroleum
ether: EtOAc) as eluent furnished the product; M. p. 93.2-94.7°C; 24 mg (yield =
45 %). 'H NMR (400 MHz, CDCl3) 6 7.43 (d, J = 2.0 Hz, 1H), 7.32 —= 7.27 (m, 1H), 7.20 —
7.08 (m, 2H), 7.01 — 6.90 (m, 1H), 6.50 (t, J = 3.3 Hz, 1H), 1.45 (s, 9H). 3C NMR (101
MHz, CDCl3) 6 141.9, 139.3, 128.4, 125.1, 124.0, 121.3, 118.0, 115.4, 114.4, 113.4,

112.1, 54.2, 30.5. HRMS (ESI, MeOH): calcd. For [M+H]*( Ci5H16CIN20*) 275.0946,

found 275.0946.

=<4

(Z)-N-(tert-butyl)-6-methyl-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 3k

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid. Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 146.1-147.5°C; 46 mg (yield = 91 %).
'H NMR (400 MHz, CDCl3) 6 7.25 (dd, J = 2.8, 1.5 Hz, 1H), 7.23 — 7.18 (m, 1H), 6.94 (d,
J=4.7 Hz, 2H), 6.89 (d, J = 2.3 Hz, 1H), 6.43 — 6.39 (m, 1H), 2.39 (s, 3H), 1.44 (s, 9H).
13C NMR (101 MHz, CDCl3) 6 142.0, 140.1, 126.8, 126.5, 122.9, 122.7, 121.4, 115.3,
112.7, 1119, 1114, 53.7, 30.1, 17.0. HRMS (ESI, MeOH): calcd. For

[M+H]*( C16H19N20%) 255.1492, found 255.1497.
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(Z)-N-(tert-butyl)-6-chloro-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 3l

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 200.5-201.8°C; 49 mg (yield = 90 %).*H
NMR (400 MHz, CDCls) 6 7.34 (d, J = 8.2 Hz, 2H), 7.22 (dd, J = 8.1, 1.4 Hz, 1H), 7.05 (t,
J=8.1Hz, 1H), 6.97 (d, J = 3.7 Hz, 1H), 6.53 — 6.47 (m, 1H), 1.52 (s, 9H).3C NMR (101
MHz, CDCl3) 6 139.0, 137.4, 124.8, 123.4, 122.1, 121.1, 120.1, 114.6, 112.3, 111.5,
111.0, 53.3, 29.0. HRMS (ESI, MeOH): calcd. For [M+H]*( C15H16CIN20*) 275.0946,

found 275.0945.
N/%

94

S
(Z)-N-(tert-butyl)-6-fluoro-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 3m
The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 141.5-143.2°C; 45 mg (yield = 88 %).*H
NMR (400 MHz, CDCl3) 6 7.31 (dd, J = 2.9, 1.5 Hz, 1H), 7.19 (dt, J = 8.2, 1.5 Hz, 1H),
7.03 (td, J = 8.2, 5.3 Hz, 1H), 6.99 — 6.91 (m, 2H), 6.52 — 6.47 (m, 1H), 1.49 (s, 9H). 13C
NMR (101 MHz, CDCl3) 6§ 150.9, 148.5, 137.5, 131.4,131.2, 123.8,123.8, 121.6, 121.5,

120.1, 114.7, 112.0, 111.2, 111.2, 111.0, 108.3, 108.2, 53.4, 29.2. HRMS (ESI, MeOH):
calcd. For [M+H]*( C1sH16FN20%) 259.1241, found 259.1244.
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(Z)-N-(tert-butyl)-6,8-dimethyl-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 3n
The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 109.2-111.1°C; 46 mg (yield = 85 %).*H
NMR (400 MHz, CDCls) & 7.32 (dd, J = 2.9, 1.5 Hz, 1H), 7.09 (d, J = 2.0 Hz, 1H), 6.95
(dd, J = 3.8, 1.5 Hz, 1H), 6.82 (d, J = 2.0 Hz, 1H), 6.51 — 6.44 (m, 1H), 2.42 (s, 3H), 2.34
(s, 3H), 1.51 (s, 9H).13C NMR (101 MHz, CDCls) & 139.4, 138.9, 131.3, 126.5, 125.0,
121.5, 120.4, 114.1, 111.5, 111.1, 110.2, 76.3, 76.0, 75.7, 52.6, 29.1, 19.9, 15.8.
HRMS (ESI, MeOH): calcd. For [M+H]*( C17H21N20%)269.1648, found 269.1647.

pu—

N._N._~

E/jio SN
A

(Z)-N-(tert-butyl)-6H-pyrido[3,2-b]pyrrolo[1,2-d][1,4]oxazin-6-imine 30

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (50:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 127.3-128.7°C; 21 mg (yield = 45 %).*H
NMR (400 MHz, CDCl3) 6 8.12 (dd, J = 4.8, 1.5 Hz, 1H), 7.80 (dd, J = 2.9, 1.6 Hz, 1H),
7.46 (dd, J=8.1, 1.5 Hz, 1H), 7.12 (dd, J = 8.1, 4.8 Hz, 1H), 6.99 (s, 1H), 6.50 (t, /= 3.3
Hz, 1H), 1.46 (s, 9H). !3C NMR (101 MHz, CDCl3) 6 141.2, 138.0, 137.7, 135.3, 122.7,
120.8, 119.9, 115.3, 112.2, 112.0, 53.2, 29.5. HRMS (ESI, MeOH): calcd. For

[M+H]*( C14aH16N30*) 242.1288, found 242.1288.
N N/%

L
P

(Z)-N-(tert-butyl)-2-methyl-6H-pyrido[3,2-b]pyrrolo[1,2-d][1,4]oxazin-6-imine 3p

The title compound was prepared according to the general procedure A on a 0.2

mmol scale to obtain as a white solid; Purification of the residue on a silica gel
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column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 104.1-105.4°C; 44 mg (yield = 87 %).*H
NMR (400 MHz, CDCl3) & 7.81 (s, 1H), 7.35 (d, J = 8.1 Hz, 1H), 6.95 (d, J = 8.2 Hz, 2H),
6.48 (t, J = 3.3 Hz, 1H). 2.52 (s, 3H), 1.45 (s, 9H).13C NMR (101 MHz, CDCl3) § 151.6,
136.9, 135.2, 130.9, 128.9, 124.1, 121.8, 120.3, 116.3, 112.9, 54.2, 30.5, 23.6. HRMS
(ESI, MeOH): calcd. For [M+H]*( C1sH1sN30O*) 256.1444, found 256.1443.

a

X

0" >N

(Z2)-N-(tert-butyl)-7-methyl-4H-thieno[3,2-c]Jchromen-4-imine 3q

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 95.1-96.8°C; 44 mg (yield = 81 %).'H
NMR (400 MHz, CDCl3) 6 7.47 (d, J = 5.2 Hz, 1H), 7.43 — 7.36 (m, 2H), 7.11 (s, 2H),
2.39 (s, 3H), 1.49 (s, 9H). 13C NMR (101 MHz, CDCls) & 149.8, 142.7, 136.4, 131.6,
129.6, 129.4, 128.3, 122.5, 120.7, 116.6, 114.8, 52.8, 29.2, 19.8. HRMS (ESI, MeOH):
calcd. For [M+H]*( C16H1sNOS*) 272.1104, found 272.1111.

pu—

S
X

0" >N

(2)-N-(tert-butyl)-4H-thieno[2,3-c]chromen-4-imine 3r

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate(10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 63.1-64.9°C; 46 mg (yield = 90 %).'H
NMR (400 MHz, CDCl3) 6 7.64 (dd, J = 7.7, 1.6 Hz, 1H), 7.49 (d, J = 5.2 Hz, 1H), 7.43 (d,
J=5.2 Hz, 1H), 7.35-7.27 (m, 1H), 7.22 (dd, J = 8.3, 1.3 Hz, 1H), 7.16 (td, J=7.5, 1.3

Hz, 1H), 1.47 (s, 9H).3C NMR (101 MHz, CDCl3) § 152.8, 143.4, 137.4, 130.7, 130.5,
S10



128.7, 123.5, 123.3, 121.8, 118.1, 116.2, 53.91, 30.25. HRMS (ESI, MeOH): calcd. For
[M+H]*( C1sH16NOS*) 258.0947, found258.0943.

(Z)-N-cyclohexyl-7-methyl-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 4a

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (20:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 62.3-64.1°C; 49mg (yield = 89%). H
NMR (400 MHz, CDCls) & 7.37 — 7.30 (m, 2H), 7.07 — 6.98 (m, 2H), 6.92 (dd, J = 8.2,
1.8 Hz, 1H), 6.47 (t, J = 3.3 Hz, 1H), 4.04 — 3.92 (m, 1H), 2.36 (s, 3H), 1.87 — 1.77 (m,
5H), 1.73 — 1.63 (m, 1H), 1.51 — 1.38 (m, 4H). 3C NMR 13C NMR (101 MHz, CDCl3) 6
143.1, 141.8, 135.5,124.0,121.0, 120.6, 117.2, 115.1, 113.8, 112.5, 111.1, 54.1, 34.0,
25.9, 25.2, 21.0. HRMS (ESI, MeOH): calcd. For [M+H]*( C1sH21N,0%) 281.1648, found
281.1648.

SO
0" >N

(2)-N-cyclopentyl-7-methyl-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 4b

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (20:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 109.1-110.8°C;42mg (yield= 80 %). H
NMR (400 MHz, CDCl3) 6 7.36 — 7.30 (m, 2H), 7.06 - 7.69 (m, 2H), 6.92 (dd, /= 8.2, 1.9
Hz, 1H), 6.47 (t, J = 3.3 Hz, 1H), 2.36 (s, 3H), 2.07-1.95 (m, 2H), 1.84 - 1.76 (m, 2H),
1.69-1.55 (m, 4H). 3C NMR (101 MHz, CDCl3) 6 143.2, 142.6, 124.0, 120.9, 120.7,
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117.3, 115.1, 113.8, 112.5, 111.1, 56.3, 34.3, 24.5, 21.0. HRMS (ESI, MeOH): calcd.
For [M+H]*( C17H19N20%) 267.1492, found 267.1494.

o
"

(Z)-N-butyl-7-methyl-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 4c

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (20:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 67.4-69.2°C; 44mg (yield = 87%). 'H
NMR (400 MHz, CDCl3) 6 7.36 — 7.29 (m, 2H), 7.03 (s, 1H), 6.98 (dd, J = 3.8, 1.5 Hz,
1H), 6.93 (d, J = 7.9 Hz, 1H), § 6.50 — 6.45 (m, 1H) 3.61 (t, J = 7.2 Hz, 2H), 2.36 (s, 3H),
1.74 — 1.63 (m, 2H), 1.51 — 1.40 (m, 2H), 0.98 (t, J = 7.4 Hz, 3H).13C NMR (101 MHz,
CDCl3) 6 143.2, 143.1, 135.5, 124.1, 120.9, 120.5, 117.3, 115.2, 113.8, 112.6, 111.0,
45.6, 33.0, 201.0, 20.8, 14.0. HRMS (ESI, MeOH): calcd. For [M+H]*( CicH19N20")

255.1492, found 255.1492.

(Z)-N-benzyl-7-methyl-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 4d

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 103.2-105.1°C; 53mg (yield = 92 %).1H
NMR (400 MHz, CDCl3) 6 7.49 (d, J = 7.5 Hz, 2H), 7.40 = 7.30 (m, 4H), 7.29 - 7.22 (m,
1H), 7.11 - 7.02 (m, 2H), 6.94 (d, J = 8.1 Hz, 1H), 6.51 (t, J = 3.3 Hz, 1H), 4.87 (s, 2H),
2.37 (s, 3H).13C NMR (101 MHz, CDCl3) 6 144.1, 142.9, 140.7, 135.7, 128.4, 127.9,
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126.5, 124.3, 120.9, 120.4, 117.3, 115.4, 113.9, 112.8, 111.5, 49.7, 21.0. HRMS (ESI,
MeOH): calcd. For [M+H]*( C22H25N207%)289.1335, found 289.1338.

pu—

IS
Cl 0" >N

(Z)-N-benzyl-7-chloro-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 4e

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 108.4-110.3°C 37mg (yield = 60 %).'H
NMR (400 MHz, CDCl3) 6 7.37 (d, /= 7.5 Hz, 2H), 7.30 - 7.22 (m, 4H), 7.17 (dd, J = 5.3,
3.7 Hz, 2H), 7.05 — 6.96 (m, 2H), 6.43 (t, J = 3.3 Hz, 1H), 4.75 (s, 2H).3C NMR (101
MHz, CDCl3) 6 143.5, 142.8, 140.3, 130.4, 128.4, 127.8, 126.6, 123.8, 122.1, 120.2,
117.4, 115.7, 115.0, 113.4, 112.2, 77.4, 77.1, 76.8, 49.7. HRMS (ESI, MeOH): calcd.

For [M+H]*( C1gH14CIN20%)309.0789, found 309.0790.
O~ >N

N

(Z)-N-(4-methoxyphenyl)-7-methyl-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 4f
The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a yellow oil; Purification of the residue on a silica gel column
chromatography using petroleum ether/ethyl acetate (100:1, Petroleum ether:
EtOAc) as eluent furnished the product; 33mg (yield = 55%). *H NMR (400 MHz,
CDCls) 6 7.43 (dd, J = 2.8, 1.5 Hz, 1H), 7.38 (d, J = 8.3 Hz, 1H), 7.29 (d, J = 8.9 Hz, 2H),
7.20 = 7.14 (m, 1H), 6.99 (d, J = 6.5 Hz, 2H), 6.92 (d, J = 8.9 Hz, 2H), 6.58 (dd, J = 3.9,
2.8 Hz, 1H), 3.84 (s, 3H), 2.35 (s, 3H). 3C NMR (101 MHz, CDCls) § 156.3, 142.7, 135.9,
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124.8,124.6,121.2,120.9, 120.4, 117.7, 116.1, 113.9, 113.8, 113.2, 112.5, 55.5, 21.0.
HRMS (ESI, MeOH): calcd. For [M+H]*( C19H17N202%) 305.1285, found 305.1281.

(Z)-N-(4-ethylphenyl)-7-methyl-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 4g
The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a yellow solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (100:1, Petroleum
ether: EtOACc) as eluent furnished the product; M. p. 62.1-63.7°C; 27mg (yield = 45%).
1H NMR (400 MHz, CDCl3) § 7.44 (dd, J = 2.8, 1.5 Hz, 1H), 7.37 (d, J = 8.2 Hz, 1H), 7.26
(s, 1H), 7.20 (s, 4H), 7.01 — 6.93 (m, 2H), 6.61 — 6.55 (m, 1H), 2.67 (q, J = 7.6 Hz, 2H),
2.33 (s, 3H), 1.28 (t, J = 7.6 Hz, 3H).3C NMR (101 MHz, CDCl3) § 142.7, 139.7, 135.9,
128.8, 128.0, 124.6, 123.4, 121.8, 120.9, 120.4, 120.1, 117.7, 116.1, 113.8, 113.2,
112.6, 110.3, 28.4, 20.9, 15.6. HRMS (ESI, MeOH): calcd. For [M+H]*( C20H19N20)
303.1492, found 303.1489.

o
&

(2)-N-(adamantan-1-yl)-7-methyl-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 4h

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 213.1-214.9°C; 56 mg (yield = 85 %).
1H NMR (400 MHz, CDCls) & 7.33 — 7.28 (m, 2H), 7.01 (d, J = 1.8 Hz, 1H), 6.96 — 6.88
(m, 2H), 6.45 (dd, J = 3.8, 2.8 Hz, 1H), 2.37 (s, 3H), 2.14 (s, 9H), 1.80 — 1.68 (m, 6H).
13C NMR (101 MHz, CDCl3) & 143.1, 140.1, 135.4, 123.9, 121.3, 120.9, 117.2, 115.0,
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113.9, 112.5, 111.4, 54.9, 42.9, 36.8, 30.0, 21.0. HRMS (ESI, MeOH): calcd. For
[M+H]*( C22H25N20%)333.1961, found 333.1965.

pu—

Y
Cl O~ >N

(2)-N-(adamantan-1-yl)-7-chloro-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-imine 4i

The title compound was prepared according to the general procedure A on a 0.2
mmol scale to obtain as a white solid; Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (10:1, Petroleum ether:
EtOAc) as eluent furnished the product; M. p. 204.1-205.9°C; (4:1, Petroleum ether:
EtOAc) 38 mg (yield = 55 %). *H NMR (400 MHz, CDCl3) § 7.36 (dd, J = 8.6, 1.8 Hz, 1H),
7.29-7.27 (m, 1H), 7.20 (d, J = 2.0 Hz, 1H), 7.09 (dd, J = 8.6, 2.2 Hz, 1H), 6.95 (dd, J =
3.6, 1.6 Hz, 1H), 6.48 (t, J = 3.3 Hz, 1H), 2.11 (s, 9H), 1.82 — 1.68 (m, 6H).3C NMR
(101 MHz, CDCls) 6 142.6, 137.6, 129.0, 122.3, 121.1, 120.1, 116.2, 114.2, 113.9,
112.1, 111.0, 76.3, 76.0, 75.7, 54.1, 41.9, 35.7, 28.9. HRMS (ESI, MeOH): calcd. For

[M+H]*( C21H22CIN20%)353.1415, found 353.1419.

N/

LK

7-methyl-4H-benzo[b]pyrrolo[1,2-d][1,4]oxazin-4-one 5!

The title compound was prepared according to the general procedure B on a 0.5
mmol scale to obtain as a white solid. Purification of the residue on a silica gel
column chromatography using petroleum ether/ethyl acetate (5:1, Petroleum ether:
EtOAc) as eluent furnished the product; 79mg (yield = 80 %). *H NMR (400 MHz,
CDCl3) 6 7.59 (dd, J = 2.7, 1.4 Hz, 1H), 7.47 (d, J = 8.3 Hz, 1H), 7.34 (dd, J = 4.0, 1.4 Hz,
1H), 7.17 (d, J = 1.8 Hz, 1H), 7.08 (dd, J = 8.2, 1.8 Hz, 1H), 6.66 (dd, J = 4.0, 2.7 Hz, 1H),
2.41 (s, 3H).3C NMR (101 MHz, CDCl3) 6 153.2, 141.9, 135.8, 124.5, 119.3, 117.5,

117.3,116.3,116.3,112.9, 112.8, 20.0.
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5. Crystallographic Data

X-ray of 3¢

Figure 1. ORTEP of the molecular structure of 3¢

CCDC 2074200 contains the supplementary crystallographic data for compound 3c

Empirical formula CsHgNO

Formula weight 135.16
Temperature/K 120

Crystal system monoclinic

Space group C2/m

a/A 22.5105(8)

b/A 6.8064(2)

c/A 20.6235(7)

o/ 90

B/° 117.1570(10)

v/° 90

Volume/A3 2811.49(16)

z 16

Peacg/cm? 1.277

u/mm-? 0.085

F(000) 1152

Crystal size/mm?3 0.32 x 0.09 x 0.05
Radiation MoKa (A =0.71073)
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20 range for data collection/°

4.068 to 54.994

Index ranges

-29<h<28,-8<k<8,-26<1<26

Reflections collected

21970

Independent reflections

3496 [Rint = 00733, Rsigma = 00440]

Data/restraints/parameters

3496/0/243

Goodness-of-fit on F?

1.018

Final R indexes [I>=20 (1)]

R1=0.0555, wR, =0.1228

Final R indexes [all data]

R1=0.0923, wR; =0.1449

Largest diff. peak/hole / e A3

0.40/-0.28

These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data_request/cif
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7. NMR spectra
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1H NMR (400 MHz) and *3c NMR (101 MHz)of 3a, Solvent
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DEPT spectra of 3a. Solvent: CDCls

(20000

123.97
117.29
5.00

113.87
—~112.45
11129
—30.49
—20.96

/
/

19000
(18000
17000
(16000
N / (15000
14000
13000
O N N 12000
11000
F10000
9000
(8000
7000
G000
(5000
4000

(3000

1
N
1 2000
1000

0

1000

2000

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 10 30 20 10 0 10
1 (ppm)

520



CDCls

'H NMR (400 MHz) and 3*C NMR (101 MHz)of 3b, Solvent
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CDCls

'H NMR (400 MHz) and *3C NMR (101 MHz)of 3¢, Solvent
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CDCl3

1H NMR (400 MHz) and 3c NMR (101 MHz) of 3d, Solvent
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CDCls

1H NMR (400 MHz) and *3C NMR (101 MHz) of 3e, Solvent
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CDCls

'H NMR (400 MHz) and *3C NMR (101 MHz)of 3f, Solvent
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DEPT spectra of 3f. Solvent: CDCl3

1 (ppm)

526

=+ ol ol O
hlnBehaain] -~ =
[ == @ =
——— —— Vs (=3
SZ===8 2 3
S | i
—
MeO\QN 7
0" >N
1
1 | 1
1
’ I
T T T T T 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 40 80 0 60 50 10 30 20 10 10 20 30 10

(20000

19000

(18000

(17000

(16000

(15000

F14000

(13000

12000

11000

(10000

(9000

(8000

7000

(6000

(5000

41000

(3000

2000

(1000

0

+-1000




CDCl3

'H NMR (400 MHz) and 3C NMR (101 MHz)of 3g, Solvent
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CDCls

'H NMR (400 MHz) and 3*C NMR (101 MHz)of 3h, Solvent
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DEPT spectra of 3h. Solvent: CDCls
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CDCls

'H NMR (400 MHz) and *3C NMR (101 MHz)of 3i, Solvent
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CDCls

1H NMR (400 MHz) and 3C NMR (101 MHz)of 3k, Solvent
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NOEDS of 3k. Solvent: CDCls
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CDCl3

'H NMR (400 MHz) and 3C NMR (101 MHz) of 3I, Solvent
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DEPT spectra of 3l. Solvent: CDCls
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CDCls

'H NMR (400 MHz) and 3C NMR (101 MHz)of 3m, Solvent
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CDCls

'H NMR (400 MHz) and 3*C NMR (101 MHz)of 3n, Solvent
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CDCls

'H NMR (400 MHz) and 3*C NMR (101 MHz)of 30, Solvent
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DEPT spectra of 30. Solvent: CDCls
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CDCls

'H NMR (400 MHz) and 3C NMR (101 MHz)of 3p, Solvent
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CDCls

'H NMR (400 MHz) and 3*C NMR (101 MHz)of 3q, Solvent
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CDCls

'H NMR (400 MHz) and 3C NMR (101 MHz) of 3r, Solvent
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CDCls

1H NMR (400 MHz) and *3C NMR (101 MHz) of 4a, Solvent

T6ET
66¢'1
90T
[aa
611
£5H1
9Lt'T
sl
L8F1
8591
£99'1
899'T
1L9T
989'T
06911
601
86911
9611
€081+
18T
LT81Y
CES I

81
?.w.;
chw‘_\
98T
8h6'€
656'€
PLE'E
+86'€
r66't
000t
600t
ror' 9
Ut
08+°0
1169
9169
1£6'0
9£6'9
<66 9-F
86697 ﬂ
+00°L]
800, 4
LE0L
T+0°L]
9T L]
e
zee L]
@wm‘h“__
CEEL

WE.w
8Tl
m:x..w.
#OT'€

=01

=~00'T
JOTT
e0T
€17

]

f1 (pbom)

96'0T~
€TCTN,
#6°€T

wtre—

rvs—

8L9L
o_.mﬁv
Ll

€T
:.N:#
9L €11

PUSTI—
sTLI,
%‘oﬁ\.
%.aﬁ.\
LE'ETT

9bSEl—
ERTHIN
epl=

30 20 10

10

150 140 130 12 110 100 90

160

(pom)

f1

542



CDCls

'H NMR (400 MHz) and 3C NMR (101 MHz)of 4b, Solvent
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DEPT spectra of 4b. (400 MHz, CDCls)

5

-+
e

f-7000000

124.00
1173
5
111382
Y
\nto7
—56
—3433
—24.46
~20.9

/

{-6000000

(5000000

(4000000

(3000000

2000000

(1000000

1000000

llﬂ

3000000

T

1000000

L-5000000
T T T T T T

T T T T T T
180 170 160 160 110 130 120 110 100 90 80 70 60 a0 40 30 20 10 a 10 20 30 40
f1 (ppm)

544



CDCls

'H NMR (400 MHz) and *3C NMR (101 MHz)of 4c, Solvent
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DEPT spectra of 4c. Solvent: CDCl3
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CDCl3

'H NMR (400 MHz) and 3C NMR (101 MHz) of 4d, Solvent
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DEPT spectra of 4d. Solvent: CDCls
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CDCls

'H NMR (400 MHz) and *3C NMR (101 MHz)of 4e, Solvent
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CDCl3

'H NMR (400 MHz) and *3C NMR (101 MHz)of 4f, Solvent
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DEPT spectra of 4f. Solvent: CDCl3)
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CDCl3

'H NMR (400 MHz) and 3C NMR (101 MHz)of 4g, Solvent

9Tl
SLTT
6Tl

FEET
9T
£99°C
89T
10L°T

LS9
6L89
18¢9
8859
69
969
1L69
969
869
L
LETL
£9¢°L
t8EL
TeFL
SEP'L
8CHL
L

=8t't

=56C
=01'C

60
o0
o1y
kmw.o
611
\e60

L.h -2.0

L0

0.5

0.0

2.0

CF1 (ppm)

9.5 90 85 8.0

10.0

LR
¥6'0T—

£'8C—

mh@n
mo.h\.v
SELL

ST oIl
PoTI
€TENl
08°€11
11911
TLLTT~
TroTt
9€°0T1
¢8°0T1
812l
et
LSVTT
10821
8°8T1
88'CEl
IL6ET
FLTHL

10

10

60

0

80

1 (ppm)
552

160 150 140 130 2 110 100 a0

0

180




CDCl3

'H NMR (400 MHz) and 3C NMR (101 MHz) of 4h, Solvent
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DEPT spectra of 4h. Solvent: CDCl;
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CDCl3

'H NMR (400 MHz) and 3C NMR (101 MHz) of 4i, Solvent
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CDCl3

1H NMR (400 MHz) and 3C NMR (101 MHz)of 5, Solvent
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