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FFIR AT AR I T 1
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N

FE—A> 25mL {50 O BB b 2 A IRE e HE1-. R (DMSO) 15mL, (E) -N ‘- (2-
F-S-MEZERD) N, N-FHEFPE [(E)-N'-(2-fluoro-5-nitrophenyl)-N,N-dimethylformamidine ] 0.21g

(1 mmol) FIFATAEERE 0.285g (Smmol). 7F IR BI L — A2 A EE . A8 BOBON
HHN#E] 150°CIFARER 2 /N o A 1L SRS, B S ROV B BT, BB AW A FAT 50mL
JKH 250mL 7V 3. Al 3X30mL 4 ZERAEBURAWL A I AAUE, IR TR R ERACRTK
B AN, TR L & . IR LAV LR CBE, B2 R G AR Z A
B PEY) 1-FR T - 5- RS L - TH- 28 91 [d]k e [ 1-cyclopropyl-5-nitro- 1H-benzo[d]imidazole ] 0.115g, 7

Z57%.

[0019] 'H NMR (500 MHz, MeOD) O ppm 1.07 - 1.17 (m, 2 H), 1.21 - 1.32 (m, 2 H), 3.60 (dt, J=7.02,
3.51 Hz, 1 H), 7.81 - 7.88 (m, 1 H), 8.22 - 8.32 (m, 1 H), 8.45 (s, 1 H), 8.55 (br. 5., 1 H); °C NMR (126
MHz, MeOD) O ppm 5.32, 42.80, 11.31, 115.63, 118.80, 139.51, 142.57, 144.46, 148.01; HRMS calcd.

for C;pHoN30O,: 203.0695, found 203.0682.,

[0020] =Ljitits] 2

NNy

FE—A> 25 mL [ LRSI  7 BUIMHE A3 —HEE (DMSO) 15 mL. (E) -N ‘-
(2-F-5-HHZRFE ) -N, N- - F HH PRI (E)-N'"-(2-fluoro-5-nitrophenyl)-N,N-dimethylformamidine J0.21g
(1 mmol) FIIRT HfE 0.355 g (5 mmol). &5 LRAJEREIE B — DS54 EE . BB

VI MR 150°C HLREF 2 /i, IF1E MR, BRMNEA 2R FRG, TSRS YEIALER 50
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mL 7K 250 mL 7R 3. FH 3X30 mL AR BEZEBUR SV, S IFANUME, Rk A& kK

MK BEHANAE, AR T AR EANM S AR AR, HeZERIRA MR
N AR 1-367] 35 A 3 - TH- 2R FE[d] K [ 1-cyclobutyl-5-nitro-1H-benzo[d]imidazole 1 0.117

g, I 54%,

[0021] 'H NMR (500 MHz, MeOD) ) O ppm 1.94 - 2.15 (m, 2 H), 2.51 - 2.73 (m, 4 H), 4.98 - 5.10 (m, 1
H), 7.72 (d, J=8.85 Hz, 1 H), 8.20 (d, J=8.85 Hz, 1 H), 8.54 (d, J=8.85 Hz, 2 H); °*C NMR (126 MHz,
MeOD) O ppm 15.12, 29.83, 47.50, 47.66, 47.84, 48.01, 48.18, 48.35, 48.52, 48.63, 48.66, 50.46, 111.27,
115.61, 118.50, 137.66, 142.76, 144.22, 145.75; HRMS caled. for CiiH;N:;Ox: 217.0851, found

217.0838..

[0022] SEjafy) 3

FE—A> 25 mL {5 H R RBSR 2 5 IR I8R5 —H2EE (DMSO) 15 mL, (E) -N ‘-
(2-FA-5-TH %) -N, N- - FF 3 FF Bk [ (E)-N'-(2-fluoro-5-nitrophenyl)-N,N-dimethylformamidine J0.21g
(1 mmol) FFF T HfZ 0.355 g (5 mmol). £EH NRERH E— PN [AEE . BB

A A 160°C HAREF 3 /NN AFIE RS, B MRA B =G, CREREMBEINEES 50

mL 7K 250 mL 43R FH 3X30mL 4R LERRERUR A, A IFANUAHE, R BRI EK

HKBEA VAL, TR TS . FEABR AN 2R B8, TSR AW R AE

B o WA M 5- A -1 A R 2 ) BOEE D -1H- oK JF [d] BK M
[ 5-nitro- 1-((tetrahydrofuran-2-yl)methyl)- 1H-benzo[d]imidazole ] 0.192 g, #%& 78%.

[0023] 'TH NMR (500 MHz, MeOD) ) Oppm 1.56 - 1.71 (m, 1 H), 1.77 - 1.86 (m, 1 H), 1.86 - 1.96 (m, 1
H), 2.14 (ddd, J=7.78, 5.19, 5.04 Hz, 1 H), 3.69 - 3.78 (m, 1 H), 3.80 - 3.88 (m, 1 H), 4.23 - 4.32 (m, 1 H),
4.32 -4.42 (m, 1 H), 4.54 (dd, J=14.65, 2.75 Hz, 1 H), 7.82 (d, J=8.85 Hz, 1 H), 8.25 (dd, J=8.85, 2.14 Hz,
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1 H), 8.44 (s, 1 H), 8.57 (d, J=2.14 Hz, 1 H); 13C NMR (126 MHz, MeOD) ) O ppm 25.66, 28.68, 49.19,

68.28, 77.80, 111.53, 115.42, 118.56, 138.75, 142.22, 144.09, 148.44; HRMS calcd. for C;pH;3N30s:

247.0957, found 247.0942..,
[0024] =Lt 4

4- (3- (5-fiHZE-TH-ZE I [d]KIE ) PRAE) ok

4-(3-(5-nitro-1H-benzo[d]imidazol-1-yl)propyl)morpholine

HNMey

FE—A> 25 mL ) 5 BB 2 A IMARE 1. P28 (DMSO) 15mL. E) -N ‘-
(2-FA-5-TH %) -N, N- - FF 3 FF Bk [ (E)-N'-(2-fluoro-5-nitrophenyl)-N,N-dimethylformamidine J0.21g
(1 mmol) F N-(3-Z )Mk 0.355 g (7mmol). 7E 8 O BJEFEIE EB— DA 5E . BN

O O INFAE] 160°CHARFF 3 /NIFo A5 ILRS G, R B B 05, IR AEIA

$45 50 mL KEI 250 mL 2Rt .  3X30mL ZBR 2B BUR AW, SR, Rk

A Eh AR MRS A U, 1 HTEKBRIRN T B . e b AN IR 1R, e iR aY)

H B A Z M A3 7% 5- 68 & -1-(( 9 & W w2 ) B2 ) -1H- 2K JF [d] BK M
[ 4-(3-(5-nitro- 1H-benzo[d]imidazol-1-yl)propyl)morpholine ] 0.246 g, 7% 85%.

[0025] 'H NMR (500 MHz, MeOD) O ppm 2.13 (t, J=6.71 Hz, 2 H), 2.29 - 2.47 (m, 6 H), 3.65 (t, J=4.73
Hz. 4 H), 4.48 (t, J=6.71 Hz, 2 H), 7.83 (d, J=9.16 Hz, 1 H), 8.28 (dd, J=8.85, 2.14 Hz, 1 H), 8.49 (s, 1 H),
8.60 (d, J=2.14 Hz, 1 H); °C NMR (126 MHz, MeOD) Oppm 26.11, 43.38, 47.50, 47.67, 47.84, 48.01,
48.18, 48.35, 48.52, 53.60, 55.28, 66.77, 111.11, 115.58, 118.61, 138.35, 142.47, 144.15, 148.13; HRMS

caled. for C4H;sN4+O5: 290.1379, found 290.1381.,

[0026] SEjif] 5
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§. N
N -
ST
T A
i 2
o

FE—A> 25 mL {5 DEEFI D 20 IR pide. — R 2Bk (DMSO) 15mL, (E) -N ‘-
C 2= % 4- B OR 5 g 2K K D) N, N T B OR OHF Bk
[ (E)-N-(2-fluoro-4-methyl-5-nitrophenyl)-N,N-dimethylformamidine ] 0.225g (1 mmol) I N-(3-%
PRI 0.355 g (7Tmmol). 7F 8 LI BEHIR B — AN S4B . K I BIRBON ht  n#s)
170°CHARFFE 1 /NI A5 1E SRS L B RSOV 22 =R 5, R SR AW BIAZE A 50 mL 7K 1) 250 mL
SRR B 3X30mL LR ZERFERUR G, S PR, AR AR s AR KBRS ATHLAH,
FE KRN T A . FezE e 2B N 2R 285, BEAS 5 IR A W AT RE R R 2 2 A5 7
4- C 3- C 6~ B B 5 g B -1H- ZX JF [d] BK M -1 D> O D g
4-(3-(6-methyl-5-nitro-1H-benzo[d]imidazol-1-yl)propyl)morpholine ] 0.216 g, /7% 71%.

[0027] 'H NMR (400 MHz, MeOD) O ppm 2.11 (t, J=6.65 Hz, 2 H), 2.33 (t, J=6.78 Hz, 2 H), 2.35 - 2.44
(m, 4 H), 2.72 (s, 3 H), 3.62 - 3.70 (m, 4 H), 4.42 (t, J=6.78 Hz, 2 H), 7.66 (s, 1 H), 8.35 (s, 1 H), 8.38 (s,
1 H); *C NMR (101 MHz, MeOD) O ppm 19.83, 25.76, 42.76, 53.23, 54.86, 66.40, 113.04, 115.98,

128.43, 136.74, 140.44, 145.31, 147.20; HRMS calcd. for C;sH20N4O3: 304.1535, found 304.1519..

[0028] SEjEf] 6

xﬂﬁ‘\’\’\}é}b i ERENNIRY
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FE—A~ 25 mL 1958 O RRBE D 53R I+ R OB (DMA) 15mL. (E) -N ‘-

( 2- % 4- B ORH 5. 0wy o ¥ ) N, N- B O E B B
[ (E)-N'-(2-fluoro-4-methyl-5-nitrophenyl)-N,N-dimethylformamidine ] 0.225g (1 mmol) FI N-(3-&
PR 0.355 g (7Tmmol). R REHI L — 2SR BHE o 1 S RO v A im #42)
170°CHARER 1 /NI o 2 1B RUSEE K RS 2 05 R SR AP BIAEEA 50 mL 7K 250 mL
TR 3 X30mL L8R LBEFERUR AL, A IFAHUE, IR AT R ER AR B A B,
FHTARBRERN TR . FEZ PR AN P IR ZER,  HeZ m iR & P RE R 2 9 B A3 7 )
6- F 5o mg M o-1- (2o Cmposg -1 D 20 H ) -1H- K OJF [d] mEk oM -]

[ 6-methyl-5-nitro-1-(2-(pyrrolidin-1-yl)ethyl)- 1H-benzo[d]imidazole] 0.120 g, /=% 44%,

[0029] 'H NMR (500 MHz, MeOD) O ppm 1.78 (br. s., 4 H), 2.59 (br. s., 4 H), 2.66 (s, 3 H), 2.90 - 3.02
(m, 2 H), 4.42 (t, J=6.71 Hz, 2 H), 7.58 (s, 1 H), 8.28 (s, 1 H), 8.35 (s, 1 H); >*C NMR (126 MHz, MeOD)
0 ppm 20.18, 23.45, 44.30, 47.50, 47.68, 47.85, 48.02, 48.19, 48.36, 48.53, 54.11, 54.98, 113.25, 116.38,

128.90, 137.04, 140.86, 145.72, 147.55; HRMS calcd. for C1,H;sN,O,: 274.1430, found 274.1415.,
[0030] =Ljitits] 7

6-FIE-5-mEAL-1- (2- (HERg-1) Z.3E) -1H-Z8 F[d]mkme-1

6-methyl-5-nitro-1-(2-(pyrrolidin-1-yl)ethyl)-1H-benzo[d]imidazole

SN,

7E—A~ 2 mL ] Biotage i S N 3 M INATE /18 FEF. “H & 4 BH% (DMSO) 1.8 mL. (E)
N - C22®m 4 B OR 5-  k & D) N, N B R Rk
[ (E)-N'-(2-fluoro-4-methyl-5-nitrophenyl)-N,N-dimethylformamidine] 45 mg (0.2 mmol) FI N-(3-

LRI 0355 g (Tmmol). [hgifm, RARGYIFE—1 Biotage IR S R HN#AE] 160°C
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15 738t fEIL RS, BRBORS B FRE, ERABAEIEIALA 10 mL KH 50 mL 7080 2

o H 3X5mL 1R CERFEBUR G, S IFANUME, R St MK gA VA, A TEK
TREREN TR . AR LAV AR BE, A GRS M AIRERAE 2T 9 84374 6-FJE-5-
fig & o-1- C o2 C oW -1 4 A ) -1H- X JF [ omk M -]
[ 6-methyl-5-nitro-1-(2-(pyrrolidin-1-yl)ethyl)- 1H-benzo[d]imidazole ] 0.120 g, /% 48%.

[0031] 'H NMR (500 MHz, MeOD) O ppm 1.78 (br. s., 4 H), 2.59 (br. s., 4 H), 2.66 (s, 3 H), 2.90 - 3.02
(m, 2 H), 4.42 (t, J=6.71 Hz, 2 H), 7.58 (s, 1 H), 8.28 (s, 1 H), 8.35 (s, 1 H); >C NMR (126 MHz, MeOD)
O ppm 20.18, 23.45, 44.30, 47.50, 47.68, 47.85, 48.02, 48.19, 48.36, 48.53, 54.11, 54.98, 113.25, 116.38,

128.90, 137.04, 140.86, 145.72, 147.55; HRMS calcd. for C14HsN4O,: 274.1430, found 274.1415..
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