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Abstract: A series of quinazolin-2-amine derivatives (Il a~1lf) were synthesized by condensation,
cyclization and so on from isolongifolanone and characterized by '"HNMR, *CNMR, IR and HRMS. Their
inhibitory activity against human hepatoma cell (HepG2) and human umbilical vein endothelial cells
(HUVECs:) were evaluated by MTT assay. The results showed that the half maximal inhibitory concentrations
of compounds MMla, Mb, Md and MM{ were 8.58+0.5, 44.52+0.9, 57.18+0.8 and 32.83+0.6 pmol/L,
indicating that these compounds showed moderate antitumor activity against HepG2. Among these
compounds, compound Il a, 4-(4'-chlorophenyl)-6,6,10,10-tetramethyl-5,6,64,7,8,9,10,10a-octahydro-6a,
9-methanobenzo[/]quinazolin-2-amine, had the best activity against HepG2. Only 4-(4'-(N,N-dimethylamino)
phenyl)-6,6,10,10-tetramethyl-5,6,6a,7,8,9,10,10a-octahydro-6a,9-methanobenzo[ A]quinazolin-2-amine (Il f)
showed a certain inhibitory activity against HUVECs. These compounds were also carried out to evaluate
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against Myzus persicae by a leaf-dipping method. It was found that compounds Ila and 1d gave excellent

insecticidal activity against myzus persicae with corresponding lethal concentration (LCsy) of 41.0073 and

37.4589 mg/L.
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a: R=Cl; b: R=F; c¢:R=CH;

d: R=OCHj; e:R=H; f: R=N(CH;),

1 SEIEES

1.1 iKF5{XEE
SR BEl (fRdE R R A H RS A
A, JEECRH 80% ); BT BE ., /KL, LR

BEFYN AR, SN . AR, SAbEh CP (M
FALZERI A A B AT )y RPECRHTEE | X SROR
M ERFRNN . BT B AR T AR, HERRELE
FAR (1) BB AR, Bk b stk KA 4R
fto ARHFER M ( HepG2 ). AR ##bK M K 48 o
(HUVECs ) #J i st pfoll K2g b2 TR B s it

Nicolet 380 £ZL7ME1%{X, 3 [E Thermo Electron
vl T890A SAHMEAN . 5975C EiEAN, EE
Agilent A% ; 300/500/600 MHz #% fi 4% I 33 A
( TMS N5, CDCls-dg 8 DMSO JiE#H] ),
Bruker 2AH); X-6 WA SMEAL, JbR R e Es
AR T ; IMS-800D &/ HEREAL, H A HL F#E X
2>t ; Vario EL cube JTE /MY, f#E Elementar 2
Al; SPX-300B RIAfLIEF4E, BRI REA
FAH; D-1 AIH SRR K, b R BRRAE
PR ; BS-1101 BEARs-#TAL, FE Rk S0 4%
HIRAH
1.2 A&
1.2.1 b Ma~If 8945

ZHOCERS1M i, LS g B Sk JRRE S
G E Y Ma~T £, (LGP Ma~Tf 14 R
PbE Y Ma A, AT . FRAERS . &
FEIH) 100 mL = HAHH, IRIKMALEY Ta
(5mmol, 1.71 g), A (20 mmol, 1.91 g).
AT ST (10 mmol, 1.12.g) F1 60 mL AL T BE, i
FEF I 18 ho SN LSRR, R 2818 [l R
T, FAYPIA 30 mL 4R OBEFEATHEE, H
TR SR K PR A MU ik, A AL A G K B R
BT, UEZE R R R EAS R Y . R
PR GBI AT B 2 AR B L R R 4- (450K
3 ) -6,6,10,10-P4 F 3t-5.6,64,7,8,9,10,10a-/\ & -64,9-
FHEE R T (s mbk-2-i (Ta ), 773K 87.8%.
1.2.2 A% HalR
1.2.2.1 P de R s L5

K MTT 3BTRS 90 Ma~TTF 5 A5
YA (HepG2 ) I JBF bk 1 K 4 il ( HUVECs )
FP g E Y, DARRTA] VS ARRIARFETA 8 BH XS R
1.2.2.2  PrHIGEHESLE

KA E L T AW Ma~Tf X ik
R BTG, LATHE HRORER Ay B o R
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K 'THNMR, “CNMR. IR, HRMS %37 F-
BOERAE T 5 - dor s s bl A7 A= 49 T a~ T £ P 4544

4-(4'- F A F)H-6,6,10,10- DY H It -5,6,64,7,8,9,
10,10a-/\ & -6a,9- ! FE T [n] s i ibk-2-Jiig (M a) - 7
R 87.8%, IO, m. p. 235.6~236.2 °C; Jig)t
JE oy = —42.7°(Ma WM EWRE R 1.2¢gL,
C,HsOH); IR (KBr), vem™: 3195, 2964, 2869,
1622, 1549, 1491, 1456, 1369, 1207, 1087, 834;
'HNMR (600 MHz, DMSO-dy), §: 0.59 (s, 3H, CH3),
0.75 (s, 3H, CH3), 0.94 (s, 3H, CH;), 1.09~1.10 (m,
1H), 1.18 (d, J=9.8 Hz, 1H), 1.32(s, 3H, CH,),
1.46~1.52 (m, 1H), 1.58~1.64 (m, 1H), 1.71(d, J
=3.7Hz, 1H), 1.78 (d, J=9.7 Hz, 1H), 1.82~1.86
(m, 1H), 2.00(d, J=15.7Hz, 1H), 2.19 (s, 1H),
2.79 (d, J=15.7Hz, 1H), 6.18 (s, 2H, NH,), 7.51
(d, J=8.5Hz, 2H, 3',5'-CH), 7.58 (d, J=8.5 Hz,
2H, 2', 6'-CH); “CNMR (150 MHz, CDCl;), o:
22.92, 24.78, 25.43, 2588, 28.38, 30.11, 32.70,
37.25, 39.47, 44.42, 48.01, 5529, 57.94, 116.14,
128.40, 130.34, 134.93, 137.05, 160.20, 164.93,
170.09 ; HRMS (ESI): m/Z [M+H]" caled for
C,3HsCINg: 382.2044, found: 382.2017,

4-(4'- . #K 3£)-6,6,10,10- P4 B 5 -5,6,64,7.8.9,
10,10a-/\2-6a,9- F KL - [ 1] w4 k- 2- iz (T b) 17,
J7H 86.5%, LB, [aF=-7.5° (b BT
HHE N 4.1 g/L, C,H;O0H); HRMS (ESI): m/Z [M+H]"
caled for Co3HogFN3: 366.2339, found: 366.2346,

6,6,10,10- PY HI %E -4-( %F B 2 3L )-5,6,64.7,8,
9,10,10a-/\ & -6a,9- H! FER If [n] v e bk -2- i (M ¢) :
JRH 88.2%, TLEM A, mp. 207.1~208.0 °C;
[of=-4.3° (llc WREHEN 4.8 g/L, C,HsOH);
IR (KBr), vem™: 3507, 3314, 3197, 2963, 2868,
1623, 1550, 1457, 1374, 1206, 1177, 818; '"HNMR
(600 MHz, DMSO-d;), 6: 0.58 (s, 3H, CHj), 0.75
(s, 3H, CH3), 0.93 (s, 3H), 1.09~1.10 (m, 1H), 1.18
(d, J=9.6 Hz, 1H), 1.32 (s, 3H, CH3), 1.46~1.52 (m,
1H), 1.58~1.63 (m, 1H), 1.71 (d, J= 3.5 Hz, 1H),
1.78 (d, J=9.7Hz, 1H), 1.82~1.86 (m, 1H), 2.04
(d, J=15.7Hz, 1H), 2.18 (s, 1H), 2.36 (s, 3H,
Ar-CH,), 2.78 (d, J = 15.7 Hz, 1H), 6.09 (s, 2H,
NH,), 7.25(d, J=7.9 Hz, 2H, 3', 5'-CH), 7.44 (d,
J =179 Hz, 2H, 2', 6¢-CH); “CNMR (150 MHz,
CDCly), 6: 21.37, 22.88, 24.79, 25.41, 25.87,
28.41, 30.12, 32.68, 37.23, 39.53, 44.34, 48.02,
55.33,57.96,116.10, 128.81, 135.88, 138.72, 160.30,
166.20, 169.62; HRMS (ESI): m/Z [M+H]" calcd for

CosH3N;: 362.2590, found: 362.2607,
4-(4'- B A FE 7K 3£ )-6,6,10,10- PO B 3 -5,6,64,
7,8,9,10,10a- /\ & -6a,9- F 3& 2% I [1] v mk whk -2- %
(ldy: /=3 87.4%, H A, m. p. 202.7~203.3 °C;
[a]F=—11.0° (Td AyFBiEHIEN 1.2 g/lL, C,Hs0H);
IR (KBr), viem™': 3500, 3424, 3306, 3184, 2958,
2874, 1608, 1550, 1512, 1460, 1367, 1246, 1174,
1032, 838; 'HNMR (600 MHz, DMSO-d;), 6: 0.58
(s, 3H, CH,), 0.75 (s, 3H, CH;), 0.94 (s, 3H,
CH;), 1.07~1.11 (m, 1H), 1.19 (d, J=9.8 Hz, 1H),
1.32 (s, 3H, CH3), 1.46~1.51 (m, 1H), 1.58~1.63 (m,
1H), 1.71 (d, J=4.0 Hz, 1H), 1.79(d, J=9.8 Hz,
1H), 1.82~1.86 (m, 1H), 2.07 (d, J=15.7 Hz, 1H),
2.17 (s, 1H), 2.81(d, J=15.7Hz, 1H), 3.81 (s,
3H, OCHj,), 6.07 (s, 2H, NH,), 6.99 (d, J= 8.8 Hz,
2H, 3',5'-CH), 7.53 (d, J=8.8 Hz, 2H, 2', 6-CH);
BCNMR (150 MHz, CDCls), d: 22.87, 24.79, 25.45,
25.84, 28.40, 30.10, 32.70, 37.22, 39.72, 44.36,
48.02, 55.33, 57.96, 113.49, 115.97, 130.48, 131.05,
160.15, 165.67, 169.59; HRMS (ESI): m/Z [M+H]"
calcd for C,4H3 N3O 378.2539, found: 378.2529,
6,6,10,10- P4 H & -4-28 %-5.6,64,7,8,9,10,10a-/\
A -6a,9-F FLZL T[] s e bk-2- Bz (M e) - 723K 85.9%,
FOEAR; m. p. 241.2~241.9 °C; [a3= —6.9° (llle
R EE M 4.1 g/L, C,HsOH); IR (KBr), viem™:
3490, 3276, 3152, 2959, 2938, 2872, 1615, 1553,
1457, 1376, 1207, 765, 700; "HNMR (600 MHz,
DMSO-ds ), 6: 0.59 (s, 3H, CHs), 0.76 (s, 3H,
CH,), 0.93 (s, 3H, CH;), 1.08~1.10 (m, 1H), 1.19
(d, J=9.7Hz, 1H), 1.33 (s, 3H, CHj), 1.45~1.51
(m, 1H), 1.58~1.64 (m, 1H), 1.72(d, J=3.7 Hz,
1H), 1.78 (d, J=9.4 Hz, 1H), 1.82~1.86 (m, 1H),
2.03 (d, J=15.7Hz, 1H), 2.19 (s, 1H), 2.78 (d,
J=15.7Hz, 1H), 6.12 (s, 2H, NH,), 7.42~7.46 (m,
3H, Ar-H), 7.52~7.54 (m, 2H, Ar-H); “CNMR (150
MHz, CDCly), d: 22.87, 24.77, 25.37, 25.84, 28.35,
30.12, 32.63, 37.22, 39.39, 44.33, 48.03, 55.33,
57.96, 116.10, 128.09, 128.67, 128.77, 138.80,
160.33, 166.20, 169.74; HRMS (ESI): m/Z [M+H]"
caled for Co3HyoN5: 348.2467, found: 348.2488.
4-[4"-(— W R F) K FE1-6,6,10,10-P0 H FE-5,6,
6a,7,8,9,10,10a-/\ & -6a,9- F JE4E I [ 1] W Wbk - 2- i
(M) =3 84.2%, ¥, fiiA; m. p. 211.3~211.9 °C;
[a3=—14.1° (I f WIEHKRE R 3.9 ¢/L, C,Hs0H);
IR (KBr), viem™': 3487, 3274, 3147, 2957, 2872,
1608, 1547, 1453, 1364, 1195, 944, 819; 'HNMR
(600 MHz, DMSO-d; ), 6: 0.57 (s, 3H, CH3), 0.75
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(s, 3H, CH;), 0.95(s, 3H, CH;), 1.08~1.10 (m,
1H), 1.19(d, J=9.6 Hz, 1H), 1.32(s, 3H, CHj),
1.45~1.51 (m, 1H), 1.58~1.63 (m, 1H), 1.71(d, J
=3.4Hz, 1H), 1.78 (d, J=9.1 Hz, 1H), 1.82~1.86
(m, 1H), 2.14 (d, J=12.9 Hz, 2H), 2.82 (d, J=15.6
Hz, 1H), 2.96 (s, 6H, N(CHs),), 5.95(s, 2H,
NH,), 6.74 (d, J=8.8 Hz, 2H, 3', 5'-CH), 7.47 (d,
J = 8.8 Hz, 2H, 2', 6'-CH); “CNMR (150 MHz,
CDCl;), 6: 22.83, 24.83, 25.50, 25.83, 28.41,
30.15, 32.74, 37.24, 40.24, 40.34, 44.34, 48.09,
55.36, 58.05, 111.44, 115.79, 126.38, 130.35,
150.83, 160.32, 166.06, 169.20; HRMS (ESI): m/Z

—0.04424 au

AE=4.671 eV

—0.21592 au
HOMO
IMa
—0.03057 au
LUMO AE=4.745 eV

—0.20495 au

HOMO HOMO

md Me
l1au=27.21eV EIHPLAFNIE ORI R RER A, B aRBIILHIGE R K-SR

K1 fba®Ma~f i HOMO 5 LUMO &
Molecular orbital diagrams (HOMO and LUMO) of compounds Il a~1IlI f

Fig. 1

& 1T A Ma~ T £ AE 4351 4.671 .
4775, 4765, 4745, 4769, 4362 eV, LW
B AE /)N, A5 R TRGE, k&It
R M e 22 o
22 EWNa~IfRRE. FMHEEENE

FKHAMTTIEZEET 64> 5K - Jor Jik v e i 177 A=
Yrla~M £, B ] DEARFARFEIA T BIBTIE . PLRTE
P, SRR 1,

2 1 nJ A, fb&% Ma~Mf X HUVECs 4l
WA PRI, CHEYIE X HUVECs 41
i ELA — BMHIRCR, H 1Cs o 89.2 + 2.5 pmol/L,
EFBAPEXT BT E] DEAR (5.1 + 0.2 pmol/L ) AYTEPEARZ
R B —N(CHs)y B -e -tk s 777 A 4 2L A
B E R HUVECs i (1C5=4.74+0.3 pmol/L ) 1,
1117 374 I Ao - g A 26 90 T [R)BE 35 45 —N(CHs),,
WEA T HUVECs 16, X PR IG5 28 358 B

—0.21350 au

[M+H]" caled for C,sHyN,: 391.2855, found :
391.2865,

2 HREWR

21 HEHMa~MfH HOMO 1 LUMO

EYHMRENE S5 T HIERRH HOMO A
LUMO A %, HAFBE AE (LUMO-HOMO ) i#ik,
L RERRGE, (bR . ik, RARME
{ B3LYP/6-31g(d) GO09 ) X k&4 Ma~Tf #7745
B, B2 ThAEYMa~Mf 195 T HOMO 5
LUMO B, WA 1 .

—0.03415 au

AE=4.765 eV

—0.20927 au

% 002484 au

AE=4.362 eV

—0.18514 au

HOMO
Imf

#1 fba&Y Ma~1If X% HUVECs BB R 1 5 % HepG2
AL 1

Table 1  Antitumor and anti-inflammatory activities of
compounds ([l a~1Il f) against HepG2 and HUVECs
® ICso/(umol/L)”
HepG2 HUVECs
Ma Cl 8.581 £ 0.5 >120
b F 44,52+ 0.9 >120
Me CH; 120+ 1.2 >120
d OCH; 57.18+0.8 >120
Me H >120 >120
me N(CH;), 32.83+0.6 89.2+2.5
Fa] ] S bk — 51402
WHEIRH 3.5+0.2 —

T —FRBCA HTINR; OMAE S A Birfb &9 s
FREEPESRTE 24 by TR BIEIA 3 AFATRE, H IC UG
H 120 pmol/L LR iy,
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—N(CH3), H—E KR, UM sz, L%,
KA YIXT HepG2 40 EA — & BT g 1%
P, SHAEAEDMEL, k5% Ma (1C5=8.581%
0.5 umol/L ) ELA 8 BT IR v P, 6 PR3 KT
A, WEMEFENBTIRE Y. (k&% b, Td,
M (ICsy 435Ik 44.52+0.9. 57.18+0.8. 32.83+0.6
umol/L ) X HepG2 4t My & B i1 th AEHT g v v . 1k
G Me Xt HepG2 4 A BH . iy He g 6 M . 1k
AW Ma~Tf BT TG k5 155 7 26 L e A
A, HIiGHEMNKENGF R : —Cl> —N(CH;), >
—F>—0CH;>—CH;>—H., AX EARBRE (—
Cl. —OCH;. —F) [1)5 m e Bl -tk e 77 A= 1 th 2
F RSN HepG2 T PEN, i 3 i HOAR 3 Ay ngs s bk
fir A=y IRl e BT %06, B —Cl, —OCH;, —F
SRR 5] A FI T4 =Pt HepG2 1.

&Y Ma HA B PT HepG2 407G PE, H
B LV iR, Nk, B 0%EE—L2 0
FAE Y Ma MRS MIHRB KR, Z5HRW
B2 Fim e BB Ma (45 W R 1 pmol/L 1,
HXF HepG2 AHMIAYIM A 12.1%; HHkBEILF]
10 umol/L [ KF ICsy ( 8.581+0.5 pmol/L)) if,
Hil B H 70%, MEIEGKEE; KT ET
40 umol/L B, P R IG R G218, Ui Ak L3 finvike
PO I BN EP=A
2.3 EHREFAG I RIEMENE

TEALA Y Ma~T0 £ v BE ol 200 mg/L 1) 45 1F
T, PAMLHE (200 mg/L) S BHVEXS FR,  GHBk i 3F
TTPTRIGPERESY, = AR i 20400 0.1% Triton
X-100 ( 2 ZFEF 3R ) KW, 450k 2
J7R o

ri2e 2 nl A, Ak aW I E Xk i i
HICRR 6.7% (ZSHFEN 5.5% ). LW TMb, Tc.

Me XFkiFmeAHrhiGr:, RSN 28.0%.
54.1%. 22.9%. L&Y Ma 5 M d X Hk i ELA B4 1Y
PrHIETE, BOERSN 87.8%F1 88.7%

100

B (=) 0
(=] [= (=

Inhibition rate/%

[\
(=]

0 1 5 10
Concentration/(umol/L)

K2 fea a ik B2 -S54l 4 1 56 &

20 40 80 120

Fig. 2 Relationship between the inhibition rate and
concentration of compound [Ma
%2 BB YR PR AP S
Table 2 Insecticidal activity of the target compounds
against Myzus persicae
e e AL AL (24 h) IALES S G~ o
LRSEE 2R 3k /R 1%
Ma 23/26 19/23 23/25 65/74 87.8
Mo 7/22 8/25 6/28 21/75 28.0
Me 16/29 13722 11/23 40/74 54.1
md 24/27 20/23 19/21 63/71 88.7
Me 6/23 4/20 6/27 16/70 229
I 2/24 1/24 2/27 5/75 6.7
SHEE 226 1/25 1/22 4/73 5.5
ek 29/29 24/24 23/23 76/76 100

R T EF ARG Y Ma 5Md XEkEf 4t
HE vk, 7E46 S Ma A 1Td 4 B89 324 100, 50,
25. 12,5 mg/L WEMAT, ZR TG Ma Ffilld
YA HRAOR, 455 W3R 3. R DPS v7.05 3454k
G a 51d #1738 BB, Z5R 0K 4,

#3 G a 5 d Xk BT HUE P

Table 3

Insecticidal activity of compounds Illa and Ml d against Myzus persicae

HEHCE/ AL B (24 h)

= ok E B /i g 3% [0,
EY i/ (mg/L) TR b T SBE R A e B BT/ %
100 19/22 19/24 16/20 54/66 81.8
50 1521 18/26 22/28 55/75 73.3
Fa 25 5/20 7/23 10/29 22/72 30.6
12.5 3/23 2/23 3022 8/68 11.8
100 19/24 17/20 25/29 61/73 83.6
50 20/27 15/23 21/29 56/79 70.9
d 25 10127 8/24 7122 25/73 34.2
12.5 6/24 5/28 5/23 16/75 213
100 26/28 1721 19/22 62/71 873
50 20126 17/21 21/29 58/76 76.3
LS 25 10/24 14/27 13/30 37/81 45.7
12.5 5/22 10/29 9/25 24/76 316
5 R Iriton X-100 2/26 3/27 2/30 7/83 8.4

(B 500 0.1%) 7K 5|
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Table 4 Toxicity of compounds Il a and Ml d against Myzus persicae
L&Y R TSR MRERE (r) LCsy/ (mg/L)
Ma cl y=2.8383 X+0.4221 0.9748 41.0073
Md CH; ¥ =2.3879 X+1.2426 0.9866 37.4589
i, He Bk y=2.0784 X+1.9862 0.9895 28.1854

TE: X S 2h 50 B Wk i e

H2e 3 AL, YEIREN 25 mg/L B, L&
Yila 51Md BRI R 30%A 4, MR E N
50 mg/L A, EAEREHEH I, 4358 73.3% 5
70.9%, 45 RN 100 mg/L B, kA 1la
5 10d EFEAS 51 81.8%F 83.6%, 5tk i mhk42z
. MR 405, tbaWlla 51d B LCso 43510
41.0073 5 37.4589 mg/L, T mpHmk ( LCs=
28.1854 mg/L ). tb& W d B4R | &4 —CH,, H
APREF R ) Ao . A SRS H & A —CH; Wi
i T - Wb e P Al A A3 A b ELAT S s DO R R
W —CH; BUR LA BT m Ay i i A 9 i % 1
T

ISR B N JERE, 2454 IMEER A
BT 6 A4S i Jo - mk b - 2- e AT A 0 a~ TN E ),
Jf% 0 '"HNMR. *CNMR. IR. HRMS % F-Bexf H
SR IEAT T RAE, BER TG Ma~Tf W1
HUVECs. HepG2 %54 il 19 A= 9y i Pk LA KT BE A 1Y
P

(1) RA MTT %8 T AW Ma~Tf XFA
AN (HepG2 ) RPN G HEFIXT HUVECS
HIPTR TGN . G5 R R, tLE W Ma~f X HUVECs
BAHBMIREE, MG Ma (1C5=8.58+
0.5 umol/L ) X} HepG2 H.A7 & 25 (4T g 1 4

(2) RAMREEH L TG Y Ma~ £ Xk
R R TG . SRR, (kAW Ma (LCs=
41.0073 mg/L ) 51 d ( LC5,=37.4589 mg/L ) XFHkiiF
HARGMPTRIEE, TR M ER .

(3) SR dg 5 - e b -2 - e A3 A= 40 A i b
FIR HUAE T T EL A W A I 58 R, AL
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