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Synthesis and # vitro antitumor activity of
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Abstract: A series of 4( 3H) -quinazolinone derivatives bearing dithiocartbamate side chains have been
synthesized through the reaction of 6-bromomethyl-2-methyl-4 ( 3H) -quinazolinone with CS, and various
am ines in the presence of anhydrous K; PO,, and their stuctures were confimed with ESI-MS,' H NMR,
elemental analysis or HRMS. The target compounds 8a - 8q were tested for their in vitro antitum or activity
against human myelogenous leukaemia K562 and human Hela cell lines by means of colorimetric MTT
assay. Among the tested compounds, 8q exhibited in vitro inhibitory activity against K562 and Hela cells
with IC, values of 0.5 and12.0 Hmol* L', mespectively. Therefore, compound 8q is worthy to be a lead
compound for the design and synthesis of new antitum or agents.
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Scheme 1 Synthetic route of 4( 3H) -quinazolinone derivatives bearing dithiocatbhamate side chains ( 8a - 8q)
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Table 1 In vitw antitum or activity of compounds 8a - 8q against K562 and Hela cells
ICyy /Hmols L' ICy, /Mmols L'
Compd. -NR' R? Compd. NR! R?
K562 Hela K562 Hela
—
8a —N\_ 4.4 46. 6 8j /I\OQ 3.3 26.3
AN A Y
8b —NH NS 25.6 48.3 8k NP 7.2 28.7
/N
8c _NH_<:> 31.0 35.2 81 NP 3.7 46.6
~4O) 3
8d ) 7.6 35.1 8m _N\ZCOZEt 11.0 31.1
8e _NHQ 30.6 41.2 8n —N  N-CH 10.8 22.4
T /N
8f —NH=CH, 4.0 47.5 8o N ,N'CHZ'Q 7.4 27.3
e\ /\
8g NH CHZ—Q 2.1 20.0 8p —N N—CH‘<©—F>2 4.3 18.1
-0 OO
8h 11.3 9.0 8q 0.5 12.0
COEt
8i - C><C6H5 8.7 14.7
, 8a 84.3%, mp 210 ~ 212 C,
"HNMR(CDCL) & 1.29 (¢t 6H, ] =7.1 Hz
CH,CH, x2), 2.60(s,3H, C,-CH,), 3.75(q, 2H,
J=7.1 Hz, NCH,), 4.05(q, 2H, | = 7.1 Hz
XT4A , ; NCH, ), 4.70(s, 2H, CH,S), 7.64(d,1H, ] =8.4
"H NMR  Brmuker AC-200P , TMS Hz, quinazolinone 8-H), 7.83(dd,1H, ] =8.4,2.1
; ESFMS  Bmker Esquire-LC 00136 Hz, quinazolinone 7-H), 8.26(d, IH, ] =2.1 Hz,
: HRMS Bmuker APEX II FT-ICR quinazolinone 5-H). ESI-MS m/z 322[M +H ] .
; Flash EA 1112 Gs Hyy N OS,, (%): C 56.04,
GF,., ( , 200 ~ 300 H 5.96,N 13.07; (%): C 56.08, H 5.89,
) , N13.11.
8b 51.4%, mp 143 ~ 146 C.
1 2- -6- -4(3H)- (6) '"H NMR( CDCL) & 1.81 (m, 2H, CH,CH,CH, ),
[12] 2.30(s, 6H, N(CH;),), 2.57(m, 5H, G -CH,,
9 8a ~8q NCH,), 3.82(t 2H, ] =5.8 Hz, NCH, ), 4.64(s,
1.5 mmol (7),0.57 g(7.5 mmol) 2H, CH,S), 7.60(d,1H, ] =8.4 Hz, quinazolinone
.0.32 g(1.5 mmol) 15 mL N, N- 8-H), 7.83(d,1H, ] =8.4 Hz, quinazolinone 7-H),
30 min, 8.23( s, 1H, quinazolinone 5-H). ESI-MS m /z 351
0.25 g(1 mmol) 2- -6- -4(3H) - [M+H] . FAB-HRMS m/z C, H,, N, 0S,,
(6), 2 h. :351.131 3[M+H]"; :351.130 6.
100 mL , (15 mL x3), 8c 71.4%, mp 165 ~167 C.
i Na, SO, i "HNMR ( CDCk ) & 1.20 ~ 2.10 (m, I1H,
( , - 95:5) cyclohexyl-H), 2.59(s, 3H, C,-CH; ), 4.67(s, 2H,

) 8a ~ 8q.

CH,S), 7.60 (d, 1H, | = 8.2 Hz, quinazolinone
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8-H),7.79(d, 1H, ] =8.2 Hz, quinazolinone 7-H),
8.21 (s, 1 H, quinazolinone 5-H). ESI-MS m /z 370

[M+Na] . FAB-HRMS m/z C,H, N,OS,,
:348.120 4{ M +H ]"; :348.119 6.
8d ( : -
3:2) , 71.4% , mp 228 ~230 C.

"H NMR(CDCL) &1.10 ~2.00( m, 22H, cyclohexyl-
H), 2.60(s, 3H, C,-CH; ), 4.69(s, 2H, CH,S),
7.64(d,1H, ] =8.4 Hz, quinazolinone 8-H), 7.83
(d,1H, ] =8.4 Hz, quinazolinone 7-H), 8.27(s,1H,
quinazolinone 5-H). ESI-MS m/z 428[ M - H] .
C; Hyy NyOS, * 1/3H,0, (%):
C63.41,H 7.33, N 9.65; (%): C 63.26,
H 7.58,N9.76,
8e ( : -
4:1) , 75.0%, mp > 300 C.
"H NMR(CDCL) &1.69 ~2.27( m,15H, adamantyl-
H), 2.58(s, 3H, G-CH, ), 4.61 (s, 2H, CH,S),
7.62(d,1H, ] =8.3 Hz, quinazolinone 8-H), 7.80
(d,1H, ] =8.3 Hz, quinazolinone 7-H), 8.22(s,1H,
quinazolinone 5-H), 11.65( brs,1H, NH). ESI-MS
m/z 398[ M - H] . C, Hy N;OS,
1 /2AcOEt, (%): C62.27,H 6.59, N 9.47,
(%):C62.65,H 6.76,N9.62,
8f 72.2%, mp 183 ~ 185 C.,
'H NMR( DMSO-d,) & 2.34(s,3H, G,-CH, ), 4.68
(s,2H,CH,S), 4.86(s,2H, CH,Ph), 7.29(m, SH,
Ph-H), 7.52(d,1H, ] =8. 4 Hz, quinazolinone 8-H) ,
7.76( dd, 1H, ] =8.4, 2.1 Hz, quinazolinone 7-H),
8.08(d,1H, ] =2.1 Hz, quinazolinone 5-H), 10.52
(brs, 1H, NH), 12.20( br s, lH, NH). ESI-MS
m/z356] M+H ] . C:H,,N, 0S,,
(%): C 60.82, H 4.82, N 11.82;
C60.96,H 4.85,N11.92.
8g 63.8%, mp 189 ~192 C,
"H NMR( DMSO-d,) & 2.34(s, 3H, C,-CH, ), 4.66
(s,2H,CH,S), 4.83(s,2H, NCH,), 6.35(d, 1H,
] =2.7 Hz, furan-H), 6.41(d,1H, ] =1.8 Hz, furan-
H), 7.51(d, 1H, ] =8.4 Hz, quinazolinone 8-H),
7.61(s, I1H, fuan-H), 7.75(dd, lH, ] =8.4, 2.1
Hz, quinazolinone 7-H), 8.06(d, 1H, ] =2.1 Hgz
quinazolinone 5-H), 10.45( br s, 1H, NH), 12.20
(brs,1H,NH). ESFMS m/z346[ M +H ] .
CsH:s NGO S, (%):C 55.63,H 4.38,

(%):

N12.16; (%):C55.24,H 4.58, N11.87,

8h 93.9%, mp 222 ~ 224 C,
"H NMR(DMSO-d,) & 1.62( m, 6H, piperidine-H) ,
2.34(s,3H, C,-CH; ), 3.89( br, 2H, piperidine-H) ,
4.23( br, 2H, piperidine-H), 4.70( s, 2H, CH,S),
7.52(d, 1H, ] =8.4 Hz, quinazolinone 8-H), 7.77
(dd,1H, ] =8.4,2.1 Hz quinazolinone 7-H), 8.08
(d,1H, ] =2.1 Hz, quinazolinone 5-H), 12.20( brs,

1H,NH). ESIMS m/z 334[M+H ] .

C.H, N, 0S,* 1/2H,0, (%): C 56.11,

H 5.89,N12. 27, (%): C56.07, H 5.68,
N 12.26.

8i ( : -

1:1) , 68.1%, mp 186 ~1838 C.,

"HNMR (CDCL) & 1.19 (t, 3H, J] = 7.1 Hz
OCH,CH,), 2.04( m, 2H, piperidine-H), 2.58 (s,
3H, G,-CH,), 2.63(m, 2H, piperidine-H), 3.49
(m, 2H, piperidine-H), 4.17(q, 2H, ] =7.1 Hz,
OCH,CH, ), 4.45( br, 1H, piperidine-H), 4.70(s,
2H, CH,S), 5.33( br, I H, piperidine-H), 7.33(m,
5H, Ph-H), 7.62(d,1H, | =8.4 Hz, quinazolinone
8-H), 7.81(dd,1H, ] =8.4,2.0 Hz, quinazolinone
7-H), 8.22(d,1H, ] =2.0 Hz, quinazolinone 5-H),
12.05(br, 1H, NH). ESI-MS m/z 482[ M +H |".
CyH,, N, O,S,, (%): C 62.34,
H 5.65, N 8.72; (%): C 62.51, H 5.67,
N 8.62,
8j 73.7% , mp 217 ~ 219 C.
"H NMR( DMSO-d,) & 2.33(s, 3H, G,-CH, ), 2.97
(t 2H, ] = 6.1 Hz, AICH,CH, ), 4.05( br, 1H,
AICH,CH,N), 4.34(br, IH, AICH,CH,N), 4.72
(s,2H, CH,S), 5.05(br,1H, AtfCH,N), 5.30( by,
1H, AICH,N), 7.24(m, 4H, ArH), 7.52(d, 1H,
] =8.3 Hz, quinazolinone 8-H), 7.79(d,1H, ] =8.3
Hz, quinazolinone 7-H), 8.09 (' s, 1 H, quinazolinone
5-H), 12.20( br s, IH, NH). ESI-MS m/z 382
[M+H] . C,H,NOS,* H,O,
(%):C 60.12, H 5.30, N 10.52;
60.10,H 4.95,N10. 35,
8k ( : -
7:3) , 50.7%, mp > 300 C,
"H NMR( DMSO-d,) & 2.34( s, 3H, C,-CH, ), 3.67
(brs, 4H, mormpholine-H), 3.94( br, 2H, m orpholine-
H), 4.14 ( br, 2H, morwpholine-H ), 4.73 (s, 2H,

(%): C
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CH,S), 7.52(d, 1H, | = 8.4 Hz quinazolinone
8-H), 7.87(d,1H, ] =8.4 Hz, quinazolinone 7-H),
8.09( s, 1H, quinazolinone 5-H), 12.20( br s, 1H,
NH). ESIMS m/z 333[ M + H ] .
Cs;H,N, O, S, 2/3H, 0, (%): C 51.85, H
5.32, N 12.09; (%): C51.57, H 5.24, N
11.82.

8l 75.0%, mp 279 ~ 281 C.,
"H NMR ( CDCL ) & 1.23 (d, 6H, ] = 63 Hz
morpholine-CH, ), 2.50(s, 3H, C,-CH, ), 2.81(m,
2H, morpholine-H), 3.66 ( m, 2H, morpholine-H ),
4.28( m, 2H, mormholine-H), 4.73 (s, 2H, CH,S),
7.63(d,1H, ] =8.4 Hz, quinazolinone 8-H), 7.81
(d,1H, ] =8.4 Hz, quinazolinone 7-H), 8.26(s,1H,
quinazolinone 5-H), 12.01( brs,1H, NH). ESI-MS
m/z386[ M +Na] . FAB-HRMS m/z C,H, N,O,S,,

:363.107 5[ M]"; :363.106 9.

8m 83.6%, mp 160 ~163 C.
"H NMR ( DMSO-d, ) & 1.19( t 3H, ] =7.1 Hz
CH,CH,), 2.42(s,3H, C-CH;), 3.19 ~3.61(m,
2H, CHCH, S), 4.15(q,2H, ] =7.1 Hz, OCH, CH,),
4.71(s, 2H, CH,S), 4.90( m, 2H, NCH,S), 5.46
(m, 1H, CHCO,Et), 7.47(d, 1H, ] = 8.4 Hz
7.79 (d, 1H, ] = 8.3 Hgz

8.10 ( s, 1H, quinazolinone

quinazolinone 8-H ),
quinazolinone 7-H ),

5-H), 12.23 (br s, I1H, NH). ESFMS m/z 410

[M+H] . C,H,N, 0,8, (%):
C 49.86,H 4.68, N 10.26; (%): C 49.95,
H 4.93,N10.42.

8n 71.4%, mp 236 ~ 237 C.

"H NMR(CDCL) & 2.33(s, 3H, NCH; ), 2.50(t
4H, ] = 5.0 Hz piperazine-H ), 2.58 (s, 3H, G, -
CH;), 3.97( br, 2H, piperazine-H), 4.35( br, 2H,
piperazine-H), 4.72 (s, 2H, CH,S), 7.62(d, 1H,
] =8.4 Hz, quinazolinone 8-H), 7.82( dd, 1H, | =
8.4,2.1 Hz, quinazolinone 7-H), 8.26(d, 1H, | =

2.1 Hz, quinazolinone 5-H ). ESI-MS m/z 349

[M+H] . C,Hy, N, 0S,, (%):
C55.14,H 5.78, N 16. 08; (%): C55.24,
H5.78,N16.18.

8o 78.6% , mp 217 ~219 C.

"H NMR(CDCL) &2.58(s,3H, C,-CH,), 2.60(m,
4H, piperazine-H), 3.56( s, 2H, CH, Ph), 3.94( by,
2H, piperazine-H ), 4.36 ( br, 2H, piperazine-H ),

4.72(s,2H, CH,S), 7.32(m,5H, Ph-H), 7.62( d,
1H, ] =8.4 Hz quinazolinone 8-H), 7.82( dd, 1H,
] =8.4,2.1 Hz, quinazolinone 7-H), 8.25(s, 1H,
quinazolinone 5-H), 11.98( brs,1H, NH). ESI-MS
m/z425[ M+H ] . FAB-HRMS m /z C,, H,, N, 0S,,
1425.147 0 M+H " ; 1425.146 2.
8p 59.3%, mp 148 ~ 149 C,
"H NMR( CDCL) & 2.46( br s, 4H, piperazine-H ) ,
2.58(s,3H, C,-CH; ), 3.94( br, 2H, piperazine-H),
4.25(s,1H,CH), 4.33( br,2H, piperazine-H), 4.70
(s,2H,CH,S), 6.98(m, 4H, Ph-H), 7.32( m, 4H,
Ph-H), 7.61(d,1H, ] =8.4 Hz, quinazolinone 8-H) ,
7.82(dd,1H, ] =8.4, 2.1 Hz quinazolinone 7-H),
8.24(d,1H, ] =2.1 Hz, quinazolinone 5-H), 11.85
(brs,1H,NH). ESFMS m/z537[M+H ] .
Cy Hys E; N, OS,, (%):C62.67,H 4.88,
N 10. 44; (%):C62.87,H 4.94,N10. 53,
8q 73.3%, mp 246 ~ 248 C,
"H NMR(CDCL) & 2.56(s,3H, G,-CH;), 3.20( t,
4H, ] = 4.9 Hz, piperazine-H ), 4.13 ( br, 2H,
piperazine-H), 4.42 ( br, 2H, piperazine-H ), 4.74
(s,2H, CH,S), 6.94(m, 4H, Ph-H), 7.63(d, 1H,
] =8.5 Hz, quinazolinone 8-H), 7.82( dd, 1H, | =
8.5,2.1 Hz, quinazolinone 7-H), 8.26(d,1H, ] =2.1
Hz, quinazolinone 5-H), 11.0( br s, 1H, NH). ESI-
MSm/z429[M+H] . C, H,, FN, 0S8, ,
(%):C58.86,H 4.94, N 13.07; (%):
C58.84,H 4.99,N12.93.

3
, 2x10°  + mL"'
96 , 90 UL, 5% CO,
37 C 4 h,
DMSO , 5-~6 , 3
, ( 1% DMSO). 5%
Co, 37 C 24 h 5
mg* mL™'" MTT [ 3-(4,5- -2- )-2,5-
] 10 HL, 4 h.
, 100 L DMSO form azan
, , 490 nm
(OD)
G, ( 1).
=( 0D -0D ) /OD x100%
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