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Synthesis and in vitro Antitumor Activities of
6,7-Dimethoxy-4-piperazinquinazoline
Thiosemicarbazone Derivatives

Liu, Haibin™* Xu, Huijuan Li, Ping Pan, Ningning Li, Shuangqi
(School of Biomedical & Chemical Engineering, Liaoning Institute of Science and Technology, Benxi 117004)

Abstract Six new quinazoline derivatives 4a~4f bearing thiosemicabazone have been designed and syn-
thesized by four step reactions of cyclization, chlorination, substitution and condensation using
2-amino-4,5-dimethoxybenzoic acid and methanimidamide acetate as starting materials. Their structures
were confirmed by 'H NMR, *C NMR, ESI-MS, IR techniques and elemental analysis. The in vifro antitu-
mor activities of compounds 4a~4f against SGC-7901 (human gastric cancer), KB (human oral epidermoid
cancer) and HT-1080 (human fibrosarcoma) cell lines were tested using colorimetric MTT assay. The
preliminary results indicated that compounds 4a and 4f showed significant antitumor activity against
HT1080.
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Figure 1 The structure of CT52923

AR IR S ILAT A T B T 2 AR T,
WPUHEE. PUE . BUMIR . PG PUESEN &2 AT
(PPl g LRI & b, C=N'NH-
HC(S)N* 45 ) L 45 B SRR MR & W FAT AR it P A
TEPER T, N(U) ERER AN R 4546 J2 N(4) EAN R 4544 1)
TEPESEA, WHBUR . UM S 2 B AP M I SR G R
PEAE R AR

T T EAT U R G I 2, AR T AE R
CT52923 A5 R0 EW), H 4,5-  FAE-2-2 R HT R
S, A BUREIGE & ROV IO IEE T 6 MR
W 1A s AR 4 2 A IR 28 BT A6 5 P (Scheme 1). 183 IR,
'HNMR, "C NMR Fl MS FiAR X LG AT T RAE, If
HE—0 R MTT 0 B & i) 6 NHi & isiaT 7
NBE SGC-7901. N FIJER FHm KB FNLT4E A%
HT-1080 ARSI UIMR VG MR, 45 BV (h&Y) 4a
A1 4f %) HT-1080 4 g i) ICso {E 4 10.43 pmol/L A1 28.57

pmol/L.

1 LR

1.1 FENESRF

WRS-1B 0744 AUl T R £ 42 1E); Bruker
avance 500 BRI SLIRAU(TMS #5); Thermo LCQ
Fleet HPLC-MS Jiti1%; PE Spectrum 100 £LAMEiEAY;
Vario EL IIT JC & /M T4%; IM5102 1R F; RE52-99
e 2 RAN; ZF-1 ZHISRAM A JFRE R AQ T iR
P2 SCHR (15177 W5 4% 4,5- — A AR - 2- 2 B 2 R IR A
P P RN B3 38 I A A BR A w10 % i AR AR
ULk 43 w2k
1.2 6,7-ZERS EEMI-4(3H)-BR(1) R HI &=

) 3EAT IR A B B G 250 mL [RR S+ A
4,5- AR AL 2- B K HITR(7.88 g, 0.04 mol) FIES IR
JiK(8.32 g, 0.08 mol), FEHIA 100 mL JE/K ZEE, [FI¥ 10
h, RIGAHIRER, HIBEZERER, A 50 mL @
TR AN T pH 76 7~8 2 [0, g, et
KL, BEIKERER 7.12 g, 775 86.4%, m.p.>300
‘C; '"H NMR (DMSO-ds, 500 MHz) &: 7.97 (s, 1H), 7.43
(s, 1H), 7.12 (s, 1H), 3.89 (s, 3H, OCHj;), 3.85 (s, 3H,
OCHj).
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Scheme 1 Synthesis of 6,7-dimethoxy-4-piperazinquinazoline thiosemicarbazone derivatives
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1.3 4-5-6,7-" S EEMM2)8Hl &
¥ 6,7- 48 v MEbk-4- (1, 6.18 g, 0.03 mol)li
N B TEAT [V Bkpe TR R SRR 1) 250 mL (1[5
JERHT, HNA 160 mL —&UE, RIS NZ 8 h,
ZICEAME ST g1k, PR 2R SR, KT e
[ Ry g 2 s 100 g #EvkHr, F B RS FE 78 7 Bt 4F,
P IE pH A AE 7 /oA, L9k, T4, 1931 6.01 ¢
W A, 2% 89.4%, mp. 182.2~183.1 C; 'H
NMR (DMSO-d,, 500 MHz) 6: 8.94 (s, 1H), 7.46 (s, 1H),
7.35 (s, 1H), 3.91 (s, 3H, OCHs), 3.89 (s, 3H, OCHs).
1.4 6,7-" RS E-4-(1-DREEE NI (3) By Bl &

i) AT [P VA T 10 250 mL [ B i AR
I5(12.04 g, 0.14 mol)H1 90 mL AHLIE, Fibk FIRIEESE 40
i FE M 4-52-6,7-— WA JEME IR (2, 11.2 g, 0.05 mol),
T 135 Colr kAT ROV, [Hi 8 h, AR =R, UK
FER BRI, K™= S AT E M o B e 4l el —
AT/ MV L V=151 1), fHREOREE 1031 g,
# 75.3%, m.p. 156.3~159.2 ‘C; '"H NMR (CDCls, 500
MHz) §: 8.67 (s, 1H), 7.25 (s, 1H), 7.11 (s, 1H), 4.03 (s,
3H, OCHj3), 3.99 (s, 3H, OCH;), 3.64 (t, J=5 Hz, 4H,
CH,), 310 (t, J=5 Hz, 4H, CH,); MS (APCI") m/z (%):
275.01 (IM+1], 100).

15 6,7-“HEEA-RIEERMETETRLEY
da~4f Byl &

1) AT R AR B 1) Schillenk S W 2% H N i3S
TRRAR R FE A JSB8(0.001 mol)Fl 5 mL AR, AN
IME WG TN 6,7- F A4 HE-4-(1-WRIGE L s 1
W3, 0.274 g, 0.001 mol), [MI%i 24 h, FHEEE)ESH L0
W, W AT ERE, AR AT IE, AR TR,
SR, VRO AT R L v=15:
1), 15EIHFRY) 6,7-— F ARk -4- Wk W ks AR R 4 2 i
kA5 4a~4f.

4a: PEUCEE LA, 51.6%, mp. 234.9~235.7 C; (Z
KAEX, Z: E~1: 1) '"HNMR (DMSO-ds, 500 MHz)
5: 14.83 (s, 1H), 10.04 (s, 1H), 8.77 (d, J=4.5 Hz, 1H),
8.60~8.56 (m, 3H), 8.04 (t, J=8.5 Hz, 1H), 7.97 (d, J=
4.5 Hz, 1H), 7.92 (d, J=8 Hz, 1H), 7.85~7.79 (m, 1H),
7.57 (t, J=5 Hz, 1H), 7.38 (dd, J=5.5, 6 Hz, 1H), 7.25~
7.23 (m, 3H), 5.77 (s, 1H), 4.43 (t, J=5 Hz, 4H, 2-CH,,
WRIEER), 3.94 (t, J=5 Hz, 4H, 2-CH,, WRIEI), 4.26 (t,
J=5 Hz, 4H, 2-CH,, WKL), 3.75 (t, J=5 Hz, 4H,
2-CH,, WRHEFF), 3.96 (s, 3H, OCHj), 3.94 (s, 3H, OCH;),
3.94 (s, 3H, OCHs3), 3.93 (s, 3H, OCH3), 2.68 (s, 3H, CHj),
2.42 (s, 3H, CH;); IR (neat) v: 2921 (var—y), 1616 (ve—y),

1574 (Ar 4495 5)), 1506, 1431, 1297, 1223 (ve—), 1133,
993, 933, 851, 780, 657, 445 cm™'; MS (ESI") m/z (%):
452.00 ([M-+1], 100). Anal. calcd for Cy»H,sN-;0,S: C
58.52, H 5.58, N 21.71; found C 58.44, H 5.63, N 21.58.

4b: LR, 45.2%, m.p. 188.4~189.6 'C; 'H
NMR (CDCls, 500 MHz) J: 8.69 (s, 1H), 8.48 (s, 1H),
7.73~7.70 (m, 2H), 7.53~7.49 (m, 2H), 7.27 (s, 1H),
7.16 (d, J=9 Hz, 1H), 4.30 (t, J=5 Hz, 4H), 3.77 (t, J=5
Hz, 4H), 4.04 (s, 3H, OCHj3), 4.01 (s, 3H, OCHj3), 2.70 (s,
3H, CH;); C NMR (CDCl5) 6: 180.7, 172.4, 164.5, 158.6,
154.8, 152.3, 148.9, 132.1, 129.6, 129.2, 128.9, 128.8,
117.4, 110.6, 108.9, 103.2, 56.5, 56.4, 48.7, 48.6, 21.2; IR
(neat) v: 2851 (varu), 1616 (ve-n), 1572 (Ar ‘B24=5)),
1546, 1505, 1424, 1361, 1245, 1210 (ve—), 1020, 990,
930, 759, 689, 565 cm '; MS (ESI") m/z (%): 451.02
([IM—+1], 100). Anal. calcd for C,3HyN¢O,S: C 61.31, H
5.82, N 18.65; found C 61.44, H 5.77, N 18.81.

4c: FLAMELL, 43.5%, mp. 221.2~2219 C; 'H
NMR (DMSO-d,, 500 MHz) d: 11.59 (s, 1H), 8.54~8.50
(m, 2H), 741 (d, J=7 Hz, 1H), 7.28~7.22 (m, 3H),
6.90~6.89 (m, 2H), 4.15 (t, J=5.0 Hz, 4H), 3.84 (t, J=
5.0 Hz, 4H), 3.93 (s, 6H, OCH;, OCH;); “C NMR
(DMSO-dy) : 181.3, 162.7, 157.6, 154.7, 149.1, 148.5,
131.8, 130.7, 120.0, 119.9, 117.4, 116.6, 110.7, 108.1,
107.2, 104.6, 56.4, 56.3, 48.6, 48.5; IR (neat) v: 2920
(Varn), 1619 (ve-n), 1548 (Ar HEEHES)), 1503, 1482,
1242, 1213 (ve—y), 1018, 992, 791, 566 cm™'; MS (ESI")
m/z (%): 453.07 (M + 1], 100). Anal. caled for
C2HyN¢O5S: C 58.39, H 5.35, N 18.57; found C 58.45, H
5.41,N 18.38.

4d: FLAMGEIE, 55.7%, m.p. 220.2~221.3 C; 'H
NMR (CDCls, 500 MHz) 6: 8.70 (s, 1H), 7.91 (s, 1H), 7.29
(s, 1H), 7.30~7.26 (m, 2H), 7.19 (d, J=2.5 Hz, 1H), 7.11
(s, 1H), 6.94 (d, J=9 Hz, 1H), 4.18 (t, /=5 Hz, 4H), 3.88
(t, J=5 Hz, 4H), 4.04 (s, 3H), 4.01 (s, 3H); “C NMR
(CDCly) d: 181.3, 173.4, 162.9, 154.8, 152.0, 151.6, 149.1,
1432, 136.7, 126.7, 125.4, 119.3, 117.6, 110.6, 105.9,
103.2, 56.5, 56.5, 48.7, 48.8; IR (neat) v: 2922, 1616
(ve-n), 1578, 1503, 14751243, 1213 (ve—), 993, 933, 792,
730, 564 cm'; MS (ESI") m/z (%): 487.03 (IM~+1], 100).
Anal. caled for Co,Hy3CINGO;S: C 54.26, H 4.76, N 17.26;
found C 54.41, H4.72, N 17.19.

de: PO [EAK, 23.5%, mp. 182.8~183.7 C; 'H
NMR (CDCls, 500 MHz) 6: 8.62 (s, 1H), 8.03 (s, 1H), 7.60
(s, 1H), 7.27 (s, 1H), 7.23 (s, 1H), 7.16 (s, 1H), 7.08 (s,
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1H), 4.19 (t, J=5 Hz, 4H), 3.90 (t, J=5 Hz, 4H), 4.00 (s,
3H, OCH3), 3.97 (s, 3H, OCH3); *C NMR (CDCl;) o:
180.7, 172.3, 162.9, 155.0, 152.3, 148.9, 144.5, 1442,
136.8, 119.6, 116.1, 112.4, 110.7, 110.5, 103.5, 102.4,
56.6, 56.5, 48.9, 48.6; IR (neat) v: 2920, 1616 (vc-v),
1575, 1504, 1476, 1425, 1210 (vex), 993, 933, 561 cm ™ ;
MS (ESI") m/z (%): 610.91 ((M~+1], 100). Anal. caled for
CxHBrNgOsS: C 43.29, H 3.63, N 13.77; found C
43.20, H 3.66, N 13.65.

af: FLAMFEE, 32.4%, mp. 194.5~1954 C; 'H
NMR (CD;COCD;, 500 MHz) 6: 12.01 (s, 1H), 10.65 (s,
1H), 8.56 (s, 1H), 8.45 (s, 1H), 7.39 (d, J=2 Hz, 1H), 7.31
(s, 1H), 7.22 (s, 1H), 7.12 (s, 1H), 4.26 (t, J=5 Hz, 4H),
3.89 (t, J=5 Hz, 4H), 3.99 (s, 3H, OCH3), 3.98 (s, 3H,
OCHj3), 1.46 [s, 9H, C(CHs);], 1.29 [s, 9H, C(CH,):]; "°C
NMR (CD;COCD;) d: 180.6, 163.1, 154.9, 153.2, 151.9,
149.4, 148.9, 140.5, 136.2, 126.0, 125.4, 124.9, 117.5,
111.1, 106.8, 103.7, 55.4, 55.4, 48.6, 48.0, 34.8, 33.8, 31.1,
30.7; IR (neat) v: 2957, 1617 (ve—y), 1574, 1505, 1478,
1425, 1307, 1209 (ve), 1020, 993, 937, 849, 560 cm ';
MS (ESI") m/z (%): 565.11 ((M~+1], 100). Anal. caled for
C30H4N6O5S: C 63.80, H 7.14, N 14.88; found C 63.95, H
7.08, N 14.80.
1.6 RSN E IR

F MTT(PYZ M8 Le i G 7 A& i ik 4k
PR A S B P 1 =0 g 0 PR 2 Sl ko RS s 4
HL(SGC-7901) A I Ji 2 B A4 40 B (KB) AN 214 1A 8
4 L (HT-1080). K 25 W)L i) i LA 5¢ 4% 15 772 56 2k o 711,
BT 57 25 (ADM)TE A0 B2 7). K A 1 25 30 KT i 4
P B0y, R MR, WA R LB I 3 4~
6X10* A /mL, LA 180 pL/AfLEFE] 96 FLERH, #5 96 4L
BET 37 C. & 5% COy MR E B TR AP S
24 h. BERALEYI g A ANIRBERR I, JLIRIESN 510 0.1,
1.0, 10 F1 100 pmol/L. HUAANFIE 25BN 96 FLIK
h, BR4L 20 pL, fEAE 3 ANEAL. N2 e IR T4
HEE 72 he AR JEIINECELF 1 MTT %9, BE4L 20 pL,
NG FRAE P 4R T 4 b, BRI T 4 bt 96 FLAR, B
L MTT 2 EH, &L 100 uL 1 DMSO,
PR R AL FARY S min LA RS A AR, AR
£ 492 nm FIDEEE(OD)YE, JHid FEE.

i T A A ST 2R iR 2 He A S 384 5 f 0061
% (Inhibition Rate, IR):

— o control

_O_Dsample
R=—= —
OD control —OD

X100%

blank

oD Fnz5 7L OD {4, OD

control sample

0D, 9511 DMSO L) OD .

s L OD fH,

2 HR5ITR

2.1 6,7-"HEE-4-IRIREMHEREFTRILEY 4a
HIZEH

SRR BT 6,7~ F A k- 4- IR % ik s AR I L
2- LB I 3 AP IR I A A P 4 6 S I (e
L TGRS, R4 2- BRI nE F A A TR
FRIR IR 5 R vT 0, HONC AT RS S 4%, 1 "H NMR

W) da BN A ERTESL. HT 4a 1) "TH NMR % 5 %
L, 750 4.43,3.94, 426 f13.75 b4 DA =i, HAF5
Z 6Ly 4/4/414, X PVUANERN %2 ARG ER FPUASTE
FAILIAL 766 3.96, 3.94, 3.94 F13.93 AbAT PUAN L, HL
FROT LE 22 3/3/3/3, T DY FRLIEE IR 127 2 P s AR A -
VU AR A, 7E 6 2.68 Fl 2,42 A W/~ Flg, LA
Iy L2k 373, Nz G ik L TE LA 4a 11 Z
AAEAEHE N--H—N S8, Fril 22l imsgm N EE)
WAL N B S, TS ECs 6 14.83 bFF
— AN TEVE. PR, HEWTGA D da I PR A ¢ ]
2 P,

S N/N\ CH3 ‘ N
| S N Pz
N ] N
[ j N\ ‘ Tlll CHy
) (]
HsCO N N
HaCO
e e
5 HaCO N~
E

B2 E da (FFR SR 4

Figure 2 Two isomers of compound 4a

2.2 PROMABRETE N E

FH T 45 2 R0 TR s bR L £ 4 L A 0 P o 1,
BATRFHH B MTT LL s s, MR T Hr & itk &4 4
SN A (SGC-7901) A I i 36 K¢ B i 4 i (KB)
FIN T 4 1A 983 41 JfL (HT-1080) [ 44 A0 30 b I 0 1k, sz i
SRR 1. WWRED 4 MRS, (b5 4a Fl 4b
AHAF ROFIE), 1M R 5000 2-Mksg FEARES; 4e~4af
1) R AAAL, YUY 2- R B0, R 38 o AL

MFE T R, BT BRI S R 3 N iR 41
()4 A0 A2 K 8 7 AN [ R AR L s 1 N s 40 i
(SGC-7901), tb&4) 4a Bor H— s FIFNHITEE, H 1Cs,
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fH0 45.72 pmolsL ™", &4 de F1 4f HHNHITEVEIL T
da, ML) 4b, 4d F1 de 785 KR (107 pmolsL i,
SGC-7901 4 (R4l F AL B 50%. % T N HIEE
FERE A MI(KB), 1L 4a, 4b, 4c F1 4f 1) 1Cs, fH I LE (10
pmoleL™h), LAY 4d Fl 4e FIFNHNEVET Y. MW 1
Ha] DUE T LA 2, (S da~—4af LT 4E R AN
(HT-1080) ¥ #1017/ F B &2 5% T 00 N B 9 40 i
(SGC-7901)FIN I i 2 1 A9 40 ML (KB) IR /E . L
BALGY) 4a~af X7 HT QM1 ICso {H, 7 LAE H4isd
B R 8 20 JZE AT AN [0 (1 &85 460 %o A 2 W 1 2R 3 PR AT AR K
S, o EAIERE 1) da S HT g LRI H B4 (140
S TE, 3L ICsofH M 10.43 pumol/L; A KM EULHE—
BUT SERACA A 456 HT 20 Mot 232 0 H S 4 P A 3t
(ICso 4 28.57 pwmol/L), {HIX P R4k & (K il s Mk
WG T X 2 ADM, L ghitbiefy e Tak— 2l

£ 1 EY) 4a~4f X SGC-7901, KB F1 HT1080 41 iU 11t I1Cs,
1H

Table 1 1Cs, values of 4a~4f for SGC-7901, KB and HT-1080
cell lines

ICs/(umoleL ")

Compd R R’
SGC7901 KB HTI1080
X
4a ‘ _ CH; 4572 158.75 10.43
N
4b ©\ CH; — 465.67 194.83
4c ©\/ H 20453 15192 3535
OH
Cl
4d \CE H — — 59.30
OH
Br-
4e \@OH H — — 176.67
Br
4f OH H 20573 299.81 28.57
ADM 0.256 0.498  0.017

R A PRI BEI (0 A IS 5 50%,

LR, BATBE BT IO A
WA G B R R R G A TR 1. W10 AR SR e i
MR AR, aY 4a Rl af b A SF 4k 9% 4
(HT-1080) I AL KA W MM FIEH. ~ 2P

LA T SR I vt & B R R BIEIE,
LU I B i IR 3 PE R AL S 4.

Bofy W PR L RIG PP 2 R 2 B S
FEBEXS FC45 T A B s i R (U
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