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Abstract The intermediate compounds 4-arylidene isopinanones 3a~3h were synthesized by using o-pinene as starting
material in three steps reaction including addition, oxidation, and condensation with aromatic aldehydes. Subsequently, eight
new 4-aryl-5,6,7,8-tetrahydroquinazolin-2-amine derivatives 4a~4h were obtained by reacting 3a~3h with guanidine hy-
drochloride under -BuOK. Their structures were characterized by IR, 'H NMR, C NMR, GC-MS and elemental analysis.
Biological activities of 4a~4h against MCF-7 (human breast cancer) and A549 (human lung cancer) were tested and the re-
sults showed that some of compounds exhibited good antitumor activity.
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Table 1 Antitumor activity of compounds 4 against human
cancer cell of MCF-7

Compd. MCF-7 [C/(umol=L ")
4a 20.0
4b 20.0
4c 80.0
4d >100
4e 20.0
4f >100
4g >100
4h 40.0
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Table 2 Antitumor activity of compounds 4a, 4b and 4e against
human cancer cell of MCF-7

Compd. R A549 [ICse/(nmolL™")]
4a p-FC6H4 6.74
4b p-CIC¢H, 18.21
4e Ph 18.02
PC” — 1.23
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32 ZIWAHE
321 PR 4-35 T F K RN R ER(3) 496 Al ik

750 mL = B AR 10 mmol 542 ik i Al
12 mmol 75 &, 7EHLBEHEFE TN 15 mL FCLF 1) 10 %
LA LRI, 540 CEE R Y 6 h, GC Wil &2
IR SERG. VR, RV SR CERAEEN, 4R

KPR AT, oK NaSO, T4 W4 515 20

Y, FARERFE R AL VA @ (LR LR =
10:1145 1 [A] 44 3a~3h.
322 BAMLAY 6,6,8-=F H-5,7- F K H-4-(4-
%5 35)-5,6,7,8-19 S5 v opk-2- iz (4) 69 6 Ak AB ik

76 50 mL = B i 2.5 mmol HH[E] 44 3 F1 10
mmol THEAL, T 10 mL To/K 28, HREHEE T A
15 mmol BT EEHH, RIS 12~ 18 h 5 (GC ki), £
LR AT, WA K Eg R, JE/K NaSO, T
W IRAR G AR, R s Sl [ VA ) - (&
1% Ll =6 : 115, LMREL: W HIsbE4) 4a~4h.

6,6,8-— 1 E-5,7- W0 F HE Ay -4-(4'- 3 K 5%)-5,6,7,8- 1Y
SUMEIEIRR-2-iZ (4a): T3 57.5%. H AR, mp. 190~
191 °C; 'H NMR (CDCls, 300 MHz) &: 0.70 (s, 3H), 1.15
(d, J=7.6 Hz, 1H), 1.28 (d, J=7.1 Hz, 3H), 1.39 (s, 3H),
2.00~2.04 (m, 1H), 2.39~2.46 (m, 1H), 2.85 (t, J=7.8
Hz, 1H ), 2.95~3.01 (m, 1H), 4.91 (s, 2H, NH), 7.03 (t,
J=17.5 Hz, 2H), 7.31 (dd, J=7.6 Hz, 2H); *C NMR
(DMSO-d;, 300 MHz) 6: 17.72, 21.03, 26.27, 29.08, 39.09,
41.10, 42.03, 4632, 115.34, 115.30, 126.20, 130.74,
134.09, 161.25, 164.63, 172.18; IR (KBr) v: 3293, 3170,
2975, 1626, 1549, 1447, 1154, 846 cm ™ '; MS (70 eV) m/z
(%): 297 (M", 24), 282 (52), 133 (100). Anal. calcd for
C,sHyNsF: C 72.48, H 7.05, N 14.09; found C 72.59, H
7.13, N 14.05.

6,6,8-— 1 E-5,7- W0 F JE by -4-(4'- S K 566)-5,6,7,8- 1Y
SV IR -2- i (4b): 77 57.3%. IR, mp. 185~
186 °C; '"H NMR (CDCls, 300 MHz) &: 0.71 (s, 3H), 1.18
(d, J=9.6 Hz, 1H), 1.28 (d, J=9.1 Hz, 3H), 1.33 (s, 3H),
2.03~2.05 (m, 1H), 2.44~2.47 (m, 1H), 2.80 (t, J=5.8
Hz, 1H ), 2.93~2.95 (m, 1H), 6.35 (s, 2H, NH), 7.36 (d,
J=8.4 Hz, 2H), 7.50 (d, J=8.6 Hz, 3H); C NMR
(DMSO-d, 300 MHz) 6: 17.44, 20.78, 25.91, 28.74, 38.42,
40.57, 41.47, 45.66, 123.59, 128.04, 130.49, 133.18,
136.68, 159.74, 161.78, 170.94; IR (KBr) v: 3311, 3171,
2968, 1622, 1549, 1206, 836 cm™'; MS (70 eV) m/z (%):
313 M, 19), 298 (41), 133 (100). Anal. caled for
C1sHaoN;Cl: C 69.01, H 6.39, N 13.42; found C 69.08, H
6.42, N 13.45.
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6,6,8- — F3&-5,7- 1 FH BEHr-4-(2'- SUA H)-5,6,7,8- DY
SR -2- i (4e): PR 55.7%. AR, mp. 173~
174 °C; '"H NMR (CDCls, 300 MHz) 6: 0.72 (s, 3H), 1.26
(d, J=9.3 Hz, 3H), 1.50 (s, 3H), 1.70 (d, J=9.85 Hz, 1H),
2.04 (d, J=6.1 Hz, 1H), 2.21 (s, 1H), 2.43~2.46 (m, 1H),
6.42 (s, 2H, NH), 7.21 (d, J=9.45 Hz, 1H), 7.40~7.44
(dd, J=3.9 Hz, 7.3 Hz, 2H), 7.50 (d, J=9.8 Hz, 1H); "*C
NMR (DMSO-ds, 300 MHz) §: 23.70, 26.10, 27.13, 30.97,
40.88, 43.66, 52.80, 73.20, 123.79, 127.11, 129.09, 129.83,
130.80, 131.41, 137.02, 160.19, 162.32, 169.40; IR (KBr)
v: 3481, 3352, 2946, 1616, 1546, 1183, 756 cm™'; MS (70
eV) m/z (%): 313 (M, 10), 298 (30), 133 (100). Anal.
caled for C;gH,oN;Cl: C 69.01, H 6.39, N 13.42; found C
69.12, H 6.81, N 13.50.

6,6,8- = F JL-5,7- 1 H LA -4-(4'- i 3 2K 4)-5,6,7,8-
DU S PR IR -2- JFZ (4d): 77 54.6%. 1 AR AR, mup.
240~241 °C; 'HNMR (CDCls, 300 MHz) d: 0.72 (s, 3H),
1.19 (d, J=9.8 Hz, 1H), 1.35 (d, J=9.4 Hz, 3H), 1.52 (s,
3H), 1.74 (d, J=9.7 Hz, 1H), 2.08 (t, J=6.1 Hz, 1H), 2.50
(t, J=5.8 Hz, 1H), 2.72~2.75 (m, 1H), 6.53 (s, 2H, NH),
7.62 (d, J=8.75 Hz, 2H), 8.31 (d, J=8.75 Hz, 2H); "*C
NMR (DMSO-ds, 300 MHz) §: 23.76, 26.29, 26.98, 30.96,
41.64.43.82,52.84, 73.33, 123.01, 123.43, 130.15, 144.41,
147.36, 159.66, 162.39, 170.82; IR (KBr) v: 3316, 3189,
2977, 1636, 1551, 1209, 817 cm™'; MS (70 eV) m/z (%):
324 (M", 18), 309 (46), 133 (100). Anal. caled for C,sHyo-
N,O,: C 66.67, H 6.17, N 17.28; found C 66.60, H 6.25, N
17.36.

6,6,8- — F1 5E-5,7- W F KL My -4- 2R 5E-5,6,7,8- DY A M
WAEIRR-2-F (4e): =% 51.8%. HI AR, mp. 170~171
‘C; '"H NMR (CDCls, 300 MHz) d: 0.72 (s, 3H), 1.16 (d,
J=9.7 Hz, 1H), 1.27 (d, J=9.3 Hz, 3H), 1.38 (s, 3H),
1.98~2.05 (m, 1H), 2.38~2.50 (m, 1H), 2.84 (t, J=5.95
Hz, 1H), 2.93~2.95 (m, 1H), 6.35 (s, 2H, NH), 7.36 (d,
J=5.85 Hz, 5H); "C NMR (DMSO-d,s, 300 MHz) o:
17.54, 20.67, 20.97, 25.95, 28.87, 40.57, 41.60, 45.80,
123.77, 132.69, 137.96, 138.07, 161.21, 161.89, 170.78,
172.05; IR (KBr) v: 3323, 3205, 2968, 1623, 1565, 1490,
1207, 765 cm™'; MS (70 eV) m/z (%): 279 (M*, 29), 264
(56), 133 (100). Anal. caled for C1gHyN;: C 77.42, H 7.53,
N 15.05; found C 77.51, H 7.60, N 15.09.

6,6,8- = M 5L-5,7- M. H e Afr -4-(4'- T R4 ) -5,6,7,8-
DY S s e bk -2- fl (4f): 7= % 48.9%. 1A AR AK, mup.
189~190 °C; 'HNMR (CDCls, 300 MHz) d: 0.76 (s, 3H),
1.26 (d, J=9.8 Hz, 1H), 1.35 (d, J=9.3 Hz, 3H), 1.36 (s,
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3H), 2.07~2.08 (m, 1H), 2.39 (s, 3H, ArCH3), 2.47~2.48
(m, 1H), 2.94 (t, J=5.8 Hz, 1H), 3.05~3.07 (m, 1H), 5.79
(s, 2H, NH), 7.25 (s, 4H); *C NMR (DMSO-d;, 300 MHz)
5: 17.83, 21.12, 26.20, 29.01, 38.75, 41.10, 41.99, 46.42,
125.89, 128.84, 134.21, 138.85, 161.02, 162.23, 171.94,
175.74; IR (KBr) v: 3305, 3178, 2971, 1623, 1560, 1513,
1203, 811 ecm™'; MS (70 eV) m/z (%): 293 (M", 45), 278
(83), 133 (100). Anal. calcd for C;9H»3N;: C 77.82, H 7.85,
N 14.33; found C 77.93, H7.91, N 14.16.

6,6,8- — H & -5,7- W 1 JE B -4-(4- H 4 3k K
H5)-5,6,7,8- VU S0 bk -2- Jl2 (4g): 7% 46.4%. [0
&, m.p. 203~204 °‘C; '"H NMR (CDCl;, 300 MHz) o:
0.71 (s, 3H), 1.35 (d, J=9.4 Hz, 3H), 1.51 (s, 3H), 1.72 (d,
J=9.7 Hz, 1H), 2.06 (t, J=5.95 Hz, 1H), 2.42~2.43 (m,
1H), 2.85 (t, J=5.9 Hz, 1H), 3.79 (s, 3H, Ar-OCH;), 5.79
(s, 2H, NH), 7.00 (d, J=8.7 Hz, 2H), 7.31 (d, J=8.7 Hz,
2H); C NMR (DMSO-ds, 300 MHz) d: 23.71, 26.23,
27.03, 30.98, 40.00, 41.68, 43.61, 52.83, 55.10, 113.36,
122.45, 130.10, 130.32, 159.41, 161.40, 162.14, 169.78; IR
(KBr) v: 3302, 3176, 2991, 1608, 1553, 1251, 820 cm ™ ';
MS (70 eV) m/z (%): 309 (M", 52), 294 (70), 133 (100);
Anal. calcd for Ci9Hx»N;O: C 73.79, H 7.44, N 13.59;
found C 73.72, H 7.48, N 13.71.

6,6,8- — 1 J-5,7- V. My -4- W R J-5,6,7,8- DU &
W T4 -2- 1 (4h): 773K 45.2%. BN, mop. 184~185
‘C; '"H NMR (CDCls, 300 MHz) §: 0.63 (s, 3H), 1.17 (d,
J=9.2 Hz, 1H), 1.25 (d, J=9.2 Hz, 3H), 1.36 (s, 3H),
1.99~2.01 (m, 1H), 2.47~2.50 (m, 1H), 2.89~2.91 (m,
1H), 3.50 (t, J=6.8 Hz, 1H ), 6.31 (s, 2H, NH), 6.58 (m,
1H), 6.92 (d, J=5.65 Hz, 1H), 7.79 (t, J=2.8 Hz, 1H); "*C
NMR (DMSO-ds, 300 MHz) §: 14.05, 17.61, 20.69, 21.01,
26.20, 28.46, 41.02, 45.53, 111.61, 112.26, 122.34, 144.19,
149.55, 152.75, 161.72, 171.80; IR (KBr) v: 3319, 3192,
2927, 1625, 1540, 1203, 743 cm™'; MS (70 eV) m/z (%):
269 (M", 26), 254 (46), 266 (100). Anal. calcd for C¢Ho-
N;0: C 71.38, H 7.06, N 15.61; found C 71.27, H 7.12, N
15.58.

B AR SV IR R T IS R B ),
eI AR,
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