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Abstract; A series of benzo [f] chromeno [2, 3-d] pyrimidine derivaiives were prepared using ace-
tic acid or sodium acetate as catalyst by the condensation- cyclization reaction of acetic anhydride and 2-
amino-3-cyanobenzo [f] chromene derivatives which were synthesized by the reaction of substituted-
benzoaldehyde, malononitrile and naphthalen-2-ol. This cyclization reaction of 2-amino-3- cyanobenzo
[f] chromene derivatives could be finished easily and the product was easily purified, and this method is
reported for the first time.
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1a R'= CN R?=CO,CH;, R*=H;
le R'=RZ=CN,R3}=H;
le R'= CN R?=0CHjs, R3 = OH;

1g R! = CO,C,H;s, R? = CO,CH3, R¥ = H;

2a R2=CO,CH;,R* =

R} =0OCOCH;; 2¢ R? =0OCH;,R3 =

ool

b R'=
1d R!=CN, R%=CO,CH;, R3 = OH;
1f R'=R*=CN, R*=OH;

1h R! = CO,C,Hs, R? = OCH3, R* = H

Ac20,NaAc
120°C

H; 2b R?=0CH,,R> =
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Fig. 1 The synthetic route and the structures of target compounds
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WG EEPRAY Mercury-Plus300 ( 28[E VARIAN) ;
i3 % LCMS-2010A (ESI, HAEE); 24h
FEIE 3 MY Equinox-55 FT-IR (fZ[E Bruker) ; 14
AL WRSIB Bt s (LSR8 R
AT, REIRE . B R4 R0 35 4
WIlE, ARG AT B, WHORIR T R
AR — 7 MR — T R
1.2 &
L2.1 ESfesh Efeedpenomt

&Y 1a, 1b, 1e, 1d, le, If WA B
1.00 g (6.9 mmol) B-ZEWAN0.55 g (8.3 mmol)
g, MAZ 50 mL §& RS, FnA 20
mL Z B, 8.3 mmol HUAIE FFEEFN 2 ~ 3 W UR BE,
80 C Y 24 h, Hilp&. WEEERYIE, DB ZB
VR, B 2 -8 I E 45 S a0 21k
&Y 1a, 1b, 1c, 1d, le, 1f,

4- (1- (3-F| E2-5 2 1HIE I [f]

H)) FHBEHEN (la): WEG KK, ~F
78.5% , 0, 218 ~ 219 C,'H NMR ( CDCl,) &:
3.77 (s, 3H), 4.60 (s, 2H), 5.20 (s, 1H),
7.14 ~7.18 (m, 4H), 7.29 (i, J = 3.3 Hz,
2H), 7.49 (i, J = 3.0 Hz, 1H), 7.70 ~7.75
(m, 4H), 7.84 (d,J = 8.1 Hz, 2H), IR (KBr)
~'.3384,3314,3200,2951,2192, 1708,
1234, 1186, 1 110,
MS (ESI) m/z:

v/cm
1651,1595, 1412, 1291,
1032, 967, 817, 739, 677, 491,
355 [M-1]"

3 IE-2-F -1 (A EFEIFER) -IHZEH
(/] @i (1b). BEEKEK, R 74.2%, 6,
191 ~192 °C ,'H NMR (DMSO) §: 3.66 (s, 3H),
5.23 (s, 1H), 6.80 (d, J = 8.7 Hz, 2H), 6.92
(s, 1H),7.09 (d,J = 8.4 Hz, 2H),7.31 (d, J
= 9.0 Hz, 1H), 7.39 ~7.42 (m, 2H), 7.89 ~
7.91 (m, 3H), IR (KBr) »/em™"; 3432, 3342,
3066, 2923, 2838, 2185, 1650, 1591, 1 508,
1454,1400, 1298, 1234, 1177, 1080, 1032,
971, 827, 742, 670, 551, 519, 452, MS (ESI) m/
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2: 329 [M+1]%,

32 RAA- (AFARE) -TH-253 (/]
@i (le). +EEMAE, %8 70.3%, 0,242 ~
224 °C (/3f%),'"H NMR (DMSO) &: 5.47 (s,
1H), 7.15 (s, 2H), 7.32 ~7.42 (m, 5H), 7.71
~7.78 (m, 3H), 7.86 ~7.96 (m, 2H), IR
(KBr) w/em™': 3443, 3304, 3180, 3065, 2 227,
2185, 1652, 1591, 1510, 1404, 1233, 1183,
1084, 1034, 972, 843, 809, 743, 687, 620, 552,
451, MS (ESI) m/z; 322 [M-1]",

4- (1- (3-8 H9-7 H2-| H-1H-Z8 3¢ [ f]
BiEE)) FEWRPEE (1d). QEmkR, &
88.8%, 0,, 258 /3%, '"H NMR (DMSO) &: 3.79
(s,3H), 5.14 (s, 1H), 6.92 ~6.98 (m, 2H),
7.00 (s, 1H),7.07 (d, J = 8.7 Hz, 1H), 7.28
(d, J = 8.4 Hz, 2H), 7.73 (d, J = 8.7 Hz,
1H),7.78 (d, J = 9.0 Hz, 1H), 7.87 (d, J =
8.4 Hz, 2H), 9.86 (s, 1H), IR (KBr) »/em™':
3390, 3196, 2 955, 2 186, 1 701, 1 652, 1 595,
1518, 1410, 1292, 1230, 1113, 957, 837, 748,
MS (ESI) m/z: 371 [M-1]",

3B A0 FL2-FU K- (A-F LR A -
T [f] @06 (le). WS EIBEK, =2
65.5% , 0,, 246 ~247 C, '"H NMR (DMSO) §:
3.67 (s,3H),4.94 (s, 1H),6.82 (d, J = 8.4
Hz, 2H), 6.86 (s, 2H), 6.92 ~6.97 (m, 2H),
7.03 (m, 3H), 7.73 (m, 2H), 9.81 (s, 1H),
IR (KBr) p/ecm™': 3 460, 3 348, 2 189, 1 654,
1595, 1511, 1452, 1410, 1231, 1181, 1 082,
1026, 905, 838, 774, 680, 523, MS (ESI) m/z:
345 [M+1]%,

3-FAEO-FIL2-FH-1- (A EEHER) -
TH-ZE3F [f] &0 (1) mEapk, R
75.4% , 6,285 ~287 °C ,'"H NMR (DMSO) §: 5. 18
(s, 1H), 6.90 (s, 1H), 6.96 (dd, J, = 8.7 Hz,
J,= 1.8 Hz, 1H), 7.04 ~7.08 (m, 3H), 7.22
(d,J = 8.4 Hz, 2H), 7.72 ~7.80 (m, 4H),
9.86 (s, 1H), IR (KBr) »/em™': 3 330, 2 230,
2188, 1654, 1594, 1515, 1411, 1231, 1 083,
897, 844, 670, 552, MS (ESI) m/z; 338 [M-1] ,

fba W 1g, 1h &5 BAIET LS 1a, 1b,
lc, 1d, 1f W& AR, HELL0.94 g (8.3
mmol) FHELIR LI NS -

2- (3-m A1 (4 (REIRE) FH) -1H-
It [f] BiEE) PRI (1g):. HEBEK,

2% 80. 1% ,' HNMR (DMSO) §: 3.63 (s, 3H),
3.75 (s, 3H), 5.57 (s, 1H), 7.36 ~7.50 (m,
5H),7.71 (s, 2H),7.76 (d, J = 7.8 Hz, 2H),
7.88 ~7.92 (m, 2H), 7.97 (d, J = 8.4 Hz,
2H), IR (KBr) w/em™': 3 411, 3 300, 2 992,
2947, 1683, 1611, 1524, 1436, 1402, 1285,
1223,1186, 1110, 1078, 1 026, 964, 820, 776,
733, 626, 478, MS (ESI) m/z: 402 [M-1] ",

2- (3-FH-1- (4-HEFERE) 1033 [f]
i) WIRRZEE (1h): HEHEKRK, =F
83.2%, 6,, 154 ~ 155 C,'H NMR (DMSO) §:
1.1 (¢, J = 3.9 Hz, 3H), 3.64 (s, 3H), 3.98
(q,J =6.9Hz, 2H),4.95 (s, 1H),6.75 (d, J
=8.7Hz,2H),7.1 (d,J = 8.7 Hz, 2H), 7.24
(d, J = 8.4 Hz, 2H), 7.49-7.62 (m, 3H), 7.72
(s,2H),7.85 (d,J = 7.8 Hz, 1H), 8.26 (d, J
= 81 Hz, 1H), IR (KBr) w/em™'; 3 376,
3279,2978, 2835, 1674, 1609, 1519, 1469,
1374, 1301, 1266, 1229, 1178, 1094, 1 025,
804, 756, 656, 560, 532,
1.2.2 R & Wt £ E-4 2a, 2b, 2c,
2d, 2e Fu 2f 042"

FREL 1 mmol f4 248 I €0 J2 25 4k 5 W in A 2 25
mL FEFHS, A 12 mL Ac,O {EREEH, Fm
A 0.02 g BEfR4H, 120 C A 24 ~48 h, TLC Wi
BN EFBHHE R )G, 1Sk N, #ERE,
UE, Vel TSR OIRIFREESIS =), e
WIANTH, WG, RURENTHTTIE 251
B TERMZEIEAKEY, T, RES BRI
2a, 2b, 2¢, 2d, 2e F12f,

4- (5- (4, 5-Z & -2-F HA-5H -3H-28 I
(/] eIt [2, 3-d] mEmedt)) 25 g H g
(2a) ; WEEHEK, PR61.5%, 0,, >295 C,'H
NMR (DMSO) §:2.29 (s, 3H), 3.76 (s, 3H),
5.82 (s, 1H), 7.45~7.52 (m, 6H), 7.79 (d, J
= 8.1 Hz, 2H), 7.91 ~7.98 (m, 4H), 12.57
(s, 1H) , IR (KBr) v/em™"; 3000, 2 944, 2 853,
2784,1723, 1652, 1608, 1505, 1432, 1395,
1278, 1233, 1187, 1 154, 1 108, 1 026, 958,
853, 821, 748, 702, 578, MS (ESI) m/z: 400 [M
+1]7

5- (A-FAEFIEEE) 2-HB-3H-Z891 [f] @&
fkedt (2, 3-d] mguEkk4 (SH) -H (2b): 8
ok, FEE 63.3%, 6,, > 300 C.,'H NMR
(DMSO) §: 2.27 (s, 3H), 3.61 (s, 3H), 5.66
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(s, 1H),6.72 (d, J = 8.7 Hz,2H),7.19 (d, J
= 8.7 Hz, 2H), 7.40 ~7.47 (m, 3H), 7.86 ~
7.97 (m, 3H), IR (KBr) »/em™'; 3 431, 3 003,
2892, 1645, 159, 1508, 1434, 1393, 1314,
1232,1171, 1079, 1 031, 953, 815, 745, 574,
521, MS (ESI) m/z: 371 [M+1]",

5- (4-FAIEERL) 2-HE3HEH [f] &%
FIF [2, 3-d] mEnEdk4 (SH) -FH (2¢): K
MK, 722 53.0%, 6,, >285C, HNMR (DM-
SO) &: 2.28 (s, 3H), 5.83 (s, 1H), 7.41 ~
7.51 (m, 5H), 7.64 (d, J = 8.1Hz, 2H), 7.90
~7.97 (m, 3H) TR (KBr) v/em™': 3421, 3 149,
3012,2899, 2789, 2228, 1646, 1599, 1 495,
1430, 1396, 1320, 1279, 1260, 1232, 1174,
1105, 1 078, 1 026, 845, 812, 751, 583, MS
(ESI) m/z: 366 [M+1]",

4- (5- (4, 5-75F2-F #£4-5t3H- (3-2,
WRERFER) I [f] BdREIE (2, 3-d] MERERL))
EHRHES (2d) . HEBR, F%51.6%, 6, >
290 °C ,'H NMR (DMSO) §: 2.28 (s, 6H), 3.76
(s,3H),5.74 (s, 1H), 7.23 (dd, J, = 8.7 Hz,
J,=2.1Hz, 1H), 7.45 (d, J = 8.4 Hz, 2H),
7.49 (d, J = 8.7 Hz, 1H), 7.69 (d, J =1.8
Hz, 1H),7.77 (d,J = 8.1 Hz, 2H), 7.96 (d, J
= 6.3 Hz, 1H),7.99 (d, J = 6.3 Hz, 1H), IR
(KBr) w/em™"; 3 007,2 853, 1762, 1642, 1588,
1402, 1280,1199,1 110, 1018, 924, 846, 761,
703, 575, MS (ESI) m/z: 455 [M-1]",

5- (A-WERREL) 2-HHE-3H- (3-ZREE:
) I Lr) BRIt [2, 3-d] g e 4
(5H) -Fi (2e): HEMKEK, 2% 26.2%, 6,, >
310 °C, '"H NMR (DMSO) §; 2.27 (s, 3H), 2.29
(s, 3H), 3.61 (s, 3H), 5.58 (s, 1H), 6.73
(d, J = 8.4 Hz, 2H), 7.14-7.25 (m, 3H), 7.46
(d, J =9.0Hz, 1H),7.71 (s, 1H), 7.95 (d, J
= 8.7 Hz, 2H), 12.47 (s, 1H), IR (KBr) »/
em™': 3430, 2845, 1756, 1 643, 1 594, 1 507,
1398, 1242, 1169, 1 023, 922, 842, 802, 574,
MS (ESI) m/z: 427 [M-1]",

5- (4-BHEIRH) 2-H HE3H- (3-Z BB &
) I Lr) & iEIr (2, 3-d] e B4
(5H) - (2f). WK, %8 33.9%, 6,, >
205 °C,'H NMR (DMSO) §: 2.28 (s, 6H), 5.78
(s, 1H),7.23 (d,J = 7.8 Hz, 1H), 7.49 ~7.52
(m, 3H),7.65~7.72 (m, 3H), 7.89 (m, 2H),

12.6 (s, 1H), IR (KBr) »/em™"': 3 005, 2 863,
2231, 1762, 1648, 1593, 1505, 1395, 1319,
1267, 1204,1165,1078, 1015, 924, 844, 580,
MS (ESI) m/z: 422 [M-1]",
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SN A B SR AR o

JOTT B BN 3 R SR RIS T S,
P 2-AEE-THIR I [f] GRS 2- E 5
F-THR 3 [f] 6k, PRI BoR 284k, Ui
T G AR 2018 2 TR e SR 259 1) BB 1k
JUFHA TR
2.2 FIHEHBIEEREIELEWHE R

FIAAIFTE ZIRIFE RN 25T 120 C 1
Wi 24 ~48 h, Jrul T RR IR AR IS A
S SEHEAR TR RT LA VK IR 55 BE BR A, ANl AT
PR P LIV R R L I A VK BE R PR 22

SF 9-BREIFEH KB EY (1d, le,
1F) , £ ZTRETV 7 v JEITE B I 6007 I 1 1 214
AR, O-PIR Y 2 ML TE B 2 R . A
FERORE, 1d, le, 1f [ 3CFRTE B0 7= ) 7= 2
(51.6% ~26.2%) ELt 1a, 1b, lc & (63.5%
~53.0%),

B2, I 6 MR, 7EUKEEIREE BERR
PEIERT , ZIREFP B, A S PR
0% IF e IS A W BUI R B TE 63.5% ~
26.2% , N FAES TG, SRR, 5Tl
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