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Abstract; Five novel xanthene-dione derivatives containing 2-quinolone moiety were synthesized in
yields of 78% ~90% by reaction of substituted 2-chloroquinoline-3-carbaldehyde with 5,5-dimethyl-1,
3-cyclohexanedione, using acetic acid as catalyst and DMF as solvent at 80 C ~ 100 °C for 2.5 h ~
4.0 h. The structures were characterized by 'H NMR, IR, HR-ESI-MS and elemental analysis. X-
ray single crystal diffractometer of 3,3 ,6,6-tetramethyl-9-{ 3-[ 7-methylquinolyl-2 (1H)-one ] | 2,4,
5,7,9,10-hexahydro-xantene-1,8 (2H ,5H ) -dione (3b) tests indicated that 3b( CCDC: 971 833) be-
longs to monoclinic crystal system, space group C12/C1 with @ =1.411 90(16) nm, b =2.231 4
(2) nm, ¢=1.618 28(18) nm, B=106.904°, Z=1, Dc=1.175 g - em >, V=4.878 1(9)
nm’, R, =0.044 4, wR, =0.074 6.
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TA . ASSCUARE R o Ak 70, DMF Sy i 71, B
AR2-G MEnpk-3-H ¥ (1a ~ 1e) Fi1 2 T 80 °C ~ 100

CRM2.5h~4.0 h, 5T 5 AHRR & 2-m
R 5 1) S % R A A AR ) —3, 3,6, 6-0
HeO-13-[ MEmf -2 (1H) B ] 1-2,4,5,7,9,10-7%
AAEAE-1,8 (2H,5H) i £ (3a ~ 3e,
Scheme 1) % 78% ~90% , H:45454:'H NMR,,
IR, HR-ESI-MS FIJC&R i £k, FFX%53,3,6,6-
PUFHEE9-13-[ 7- I BL sk BE2 (1H) R ] | -2,4,5,
7,9,10- N F A A I E-1,8 (2H ,5H) — i (3b) i
177 XS s A 5 oAt

OTERA G SRR, 5 AR BR 7 (8 , 7= 2
BEETS . 3a~3e PR S A ALY
TV 2k e T T 4 2% R A T R R A ) L
FHT S, KBRS A IEAET SR 2

\/NVCI
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H
N /\/N\/O
= =
(2) 0 0
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Tt
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3a ~ 3e

la ~ le
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7-Me 6-Me 7-Cl 6-Cl

Scheme 1

1 SKEERSY

1.1 & LKA

SGWX-4 AUz s AL (i BE oK # 1F ) 5 Brucker
ARX 400 MHz BUAZ G PR ( CDCL, i), TMS
NNAR) 3 Brucker TENSOR 37 HUAH BLiH-21 41 1%
L (KBr JE F) ; Agilent Technologies 6230 TOF %Y
i A ( Dual AJSESI £ #%, EI B 1) ; PE
2400- 11 BITZE 43 #1{Y ; Brucker SMART 1000 %Y 51
AT

la ~1e &% SCHR" J7 i 4 s HoAy i sk
B bR RS e R T

1.2 3a~3etg4 kim0

EROEMSPIMALTT mmol, 2 2 mmol,
DMF 10 mL FOF iR ESER , it T T 80 C ~100 C
2.5 ~4.0 h, A 50 mL koK, BB BT i
TEUE PR LS TR G O K & 1 F 25 T A IR R
o[ 14 3a ~ 3e,

TERERR A 3b, ZEERIK i fl 7 1 5
B E S, R O O L T/NL, R

RN 108, UEDFTIRAT B A A 3b,

3a. 7% 88%; 'H NMR §: 8.05(s, 1H,
NH), 7.73 ~7.71(d, J= 8.0 Hz, 1H, ArH),
7.53~7.49(t, J=8.0 Hz, 8.0 Hz, 1H, ArH),
7.28 ~7.26(d, J=8.0 Hz, 1H, ArH), 7.21 ~
7.17(t, J=8.0 Hz, 8.0 Hz, 1H, ArH) , 4.85(s,
1H, 9-H), 2.53 ~2.42(dd, J=17.6 Hz, 17.6
Hz, 4H, 2,7-H), 2.26 ~2.15(dd, J =16.0 Hz,
16.0 Hz, 4H, 4,5-H), 1.09(s, 6H, 3,6-CH,) ,
0.98(s, 6H, 3,6-CH;) ; IR »; 3432(NH), 2919
(CH;), 1 666(C=0), 1569(Ph) ecm™"; HR-
ESI-MS m/z; Caled for C,iH,, NO, {[M + H] " }
418.201 8, found 418.202 0; Anal. caled for Cy
H,,NO,: C 74.80, H 6.52, N 3.35; found C
74.87, H6.47, N 3.45,

3b: % 90%; 'H NMR §: 8. 10 (s, IH,
NH), 7.56 ~7.54(d, J=8.0 Hz, 1H, ArH) , 7.26
(s, IH, ArH), 7.12(s, 1H, ArH), 7.04 ~7.02
(d, J=8.0 Hz, 1H, ArH), 4.80(s, 1H, 9-H),
2.48 ~2.46(d, J=7.2 Hz, 7H, 2,7-H, 7'-CH,),
2.25~2.13(dd, J =16.4 Hz, 16.4 Hz, 4H, 4,5-
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H), 1.06(s, 6H, 3,6-CH,), 0.92(s, 6H, 3,6-
CH,); IR »: 3 312(NH), 2 956, 2 938 (CH,),
1666(C=0),1566(Ph), 1222(C-0) em™';
HR-ESI-MS m/z; Caled for C,,H,,NO,{[M +H] "}
432.217 5, found 432.221 3; Anal. caled for C,, Hy,
NO,: C75.15, H6.77, N 3.25; found C 75.25, H
6.65, N 3.18,

3c: % 85%; '"H NMR §: 8. 11 (s, 1H,
NH), 7.70 ~7.68(d, J=8.8 Hz, 1H, ArH),
7.42(s, 1H, ArH), 7.42 ~7.40(d, J =8.8 Hz,
1H, ArH), 4.81(s, 1H, 9-H) , 2.44 ~2.32(dd,
J=16.0 Hz, 16.0 Hz, 4H, 2,7-H), 2.29 (s,
3H, 6'-CH, ), 2. 14 ~2.02(dd, J =16.0 Hz,
16.0 Hz, 4H, 4 ,5-H), 1.01(s, 6H, 3,6-CH,),
0.97 (s, 6H, 3,6-CH,); IR p: 3 427 (NH),
2960, 2939(CH;), 1 663(C=0), 1599(Ph),
1223(C-0) em™'; HR-ESI-MS m/z: Caled for C,,
H,NO, {[M + H]* }432.217 5, found 432. 221 3;
Anal. caled for C,; H,yNO,: C 75.15, H6.77, N
3.25; found C 75.23, H6.63, N3.29,

3d: ##% 78%; 'H NMR &: 8.25 (s, 1H,
NH), 7.73 ~7.71(d, J=8.0 Hz, 1H, ArH),
7.53~7.49(t, J=8.0 Hz, 8.0 Hz, 1H, ArH),
7.28 ~7.26(d, J=8.0 Hz, 1H, ArH), 4.85(s,
1H, 9-H), 2.53 ~2.42(dd, J=17.6 Hz, 17.6
Hz, 4H, 2,7-H), 2.26 ~2.15(dd, J=16.0 Hz,
16.0 Hz, 4H, 4,5-H), 1.09(s, 6H, 3,6-CH,),
0.98 (s, 6H, 3,6-CH,); IR »: 3 426 (NH),
2955,2924(CH;), 1 660(C=0), 1 563(Ph),
1216(C -0) em™'; HR-ESI-MS m/z: Caled for
Cy Hyy NO,CL {[M + H]" | 452. 162 9, found
452.164 6;Anal. caled for C,, H,, NO,CI: C 69. 10,
H 5.80, N 3.10; found C 69.07, H5.91, N 3.17,

3e. “ % 80%; 'H NMR §: 8. 08 (s, 1H,
NH), 7.55~7.53(d, J=8.0 Hz, 1H, ArH), 7.26
(s, 1H, ArH), 7.03 ~7.01(d, J =8.0 Hz, 1H,
ArH), 4.79(s, 1H, 9-H), 2.51 ~2.46(dd, J =
10.8 Hz, 10.8 Hz, 4H, 2,7-H), 2.25 ~2.13(dd,
J=16.0 Hz, 16.0 Hz, 4H, 4,5-H), 1.06(s, 6H,
3,6-CH,), 0.91(s, 6H, 3,6-CH,); IR v: 3 425
(NH), 2960, 2 939(CH,), 1 663(C=0), 1599
(Ph), 1221(C-0) em™'; HR-ESI-MS m/z; Caled
for Cp Hyy NO,C1 {[M + H] " | 452. 162 9, found

452.163 3; Anal. caled for C,sH,,NO,CI; C 69. 10,
H 5.80, N 3.10; found C 69.17, H5.91, N 3.01,

1.3 @ik #ml e

$ 3b(0.12 mm x0. 15 mm x0.20 mm) F T
SHY L, R A SRR Mo Ka H14 (A =
0.710 73 A) ,F 296 (2) K T L)k w/26 )5 X4
1.09°<9<25.25° NIl 12 755 4~ S5 B,
P S7 A I A 4 520 MR, =0.027 7], Ik
RIBHE S APEX2 BFE 5 i i S 80 0E ,
SADAB fEM 42 1E , >R ]l SHELXL-97 &5 58 B
SERG TR TR R 4 Lp N T & 5%
WSO IE o

2 HR5ITE

2.1 %k4E

HF 3a ~3e [ AR T 300 °C, HAA AL
HRIEIE, FIr AA SO ARSI HAE . LA 3b yfi]
ST HEAT 43T, "H NMR 230 #F % W: 6 0. 92 #I
8 10640 3L T P> Fie, I J& A A% BUER B 4
ANHEE 1 H H 28 (a7 B JRE R S0k J 1
A B L E R AR 6 2.1 ~
24 B ZEHIEH I, N 4 ANWHE B H;
8 4. TOZEAT b BRI LG | 1 I AR 4% JEUIA 9~ I
(9 H; 8 7.0 ~8. 1] H B A Ak 27 057 B hy v s il 2
LRI . IR W03 312 em ™ Ab
BRI N — H BRI 46 4R sl i, 1 666 em ™' 4k
A SR P B 1) A 440 i B TR e . MIS AT R B
m/z =432.22 [ A R BB T 25 ik, BT L
PIRR PR TR g 1,8 431,21, 5
3b WX F AV A

2.2 ahiR%EHM

3b(CCDC: 971 833) MY db A2 B4k I3 1,34
STERCRIER A EIE D3R 2, AR DL 1, AR 1
AUL,7E 3b 1 IR A 4 A i L[ C
(11), C(12), C(15), C(16) ],F@E 2[C(17), C
(18), C(21), C(22) 1,3 1E 3[C(11), C(16), C
(17), C(22) JHF-Ti 4 (i) | o Vi3 S5
17 1 FISFIR 2 Z (8] ik 7. 4°H1 6.5 F-1fi 3
50 A TR 2R 22 1R A T AR R 92.5°, MK [ C
(21) =0(2)(0.122 2 nm), C(12) =0(3)(0.121 7
nm) AT C(6) —0(4)(0.124 64 nm) | A LIFH,C
(21) =0(2), C(12) —0(3)F1 C(6) —0(4) F M3
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G C(6) —0(4) KK 0.124 64 nm,7E C — O 4t
A, A& C - CL(0. 176 nm) $#, M
C(3) =C(4)(0.142 7 nm) F1 C(5) - C(6) (0.146 0
nm) [ AT IE H,C(3) —C(4)F1 C(5) - C(6)
YrhHigd, C(4) —C(5)(0.134 7 nm) WK TE
C = CHERIN;C(3) —C(7) (0. 140 4 nm) 5
F C-CFI C=C ], ol DA HHIHAZ
PR BB LB B SRR, B Sk 2R R ) i
C(6) =N(1)FC(7) =N(1) B T2 3 Ak
ORI E A L — Ry C - N BB 224, TIE B
3b R A MEG TSR HIT, T AN R ME IR ES F4 FROT
X53b TR C &FH(75.25% ), H &
(6.65% ) I N £ & (3. 18% ) M W) &, W2
C - ClE, % C,, Hyy NO,Cl FRig T8 C & & 2
72.07% , H & H46.27% , N flér i h3.11% ,
5 SRR A 22 KK

®1 1M

Table 1 Crystal data and refinement details of 1
Comp 3b
Empirical formula C,, HyyNO,
Formula weight 431.51
Crystal system Monoclinic
Space group C12/C1
Dc/g + em™ 1.175
a/nm 1.411 90(16)
b/nm 2.231 4(2)
¢/nm 1.618 28(18)
B/(°) 106.904(2)
V/nm’ 4.878 1(9)
Z 1
0 range/ (°) 1.76 ~25.50
w/mm”! 0.078
F(000) 1 840
Goodness of fit 1.019
Obsd. Reflns[ 1 >2¢ (1) ] 2925
Parameters refined 294

Ry, wR,[1>20(1)] 0.044 4, 0.123 8

R, , wR,(all reflections) 0.074 6, 0.141 1

*w=1/[a*(Fo’) +(0.100 OP)*> +1.019 3P], Hr
P=(Fo* +2F?)/3

Bl 1shiReE
Figure 1

The crystal structure of 1

K2 1IEREIER AR

Table 2 Selected bond distances and bond angles of 1

Bond Length/nm Bond Angle/(°)

C(5) -C(10) 1.516(2) | C(6) —C(5) -C(10) 117.76(12)

C(6) —0(4) 1.246 4(17)| O(4) —C(6) =N(1) 120.39(14)
C(6) =N(1) 1.3539(19)| 0(4) -C(6) —C(5) 123.15(14)
C(7) =N(1) 1.3785(18)| N(1) =C(6) =C(5) 116.46(13)

C(9) -C(27) L.517(2) | N(1) -C(7) -C(8) 120.73(14)

C(12) -0(3) 1.217(2) | N(1) -C(7) -C(3) 118.18(14)

C(16) —0(1) 1.378(2) |0(3) —C(12) -C(11) 120.73(17)
C(17) -0(1) 1.377(2) |0(3) —C(12) -C(13) 122.05(17)
C(21) -0(2) 1.22(2) |C(11) -C(16) -0O(1) 122.79(15)
0(1) =C(16) —C(15) 111.38(14)
C(2) -C(17) -0(1) 123.13(15)
0(1) =C(17) —C(18) 111.36(14)
0(2) -C(21) —C(2) 120.52(16)
0(2) —C(21) -C(20) 121.60(17)
C(6) =N(1) =C(7) 125.71(13)

C(17) -0(1) -C(16) 117.73(12)

2.3 R AFE

11 2 TERERR AL T R 15 B U 3,
3,6,6-P0 1 39 3-(2-g MMk AL ) ]-2,4,5,7,9,
10- N2 A -1 ,8-(2H ,SH) R S AT R,
M2 T 3,3,6,6-P0 H JE-9-{ 3-[ M ik 32
(1H)[]-2,4,5,7,9,10- NS L E I -1 ,8-(2H,
5H) i S A A o R RE B ML IELR 7 B R 1Y
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