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Synthesis and Anti-tumor Activity in vitro of 5 Kinds of New Tetrahydroquinoline Derivatives
ZHOU Bo, WU Yong, PEI Shu-chen, LI Jie, HAI Li (West China School of Pharmacy, Sichuan University,
Chengdu 610041, China)

ABSTRACT OBJECTIVE: To design and synthesize 5 kinds of new pyran or furan-tetrahydroquinoline derivatives substituted by
different groups, and to research their anti-tumor activities in vitro. METHODS: Using fluoronitrobenzene as raw material, the tar-
get compound 1, 2, 3, 4, 5 were synthesized through Ullmann coupling reaction, palladium carbon reduction and aza-Diels-Alder
reaction, i.e. pyran or furan-tetrahydroquinoline derivatives substituted by 2-metoxybenzene, 5-picoline-2-amine, N-5,5, 8, 8-tetra-
methyl-5, 6, 7, 8-tetralin-2-amine, N-propyl-N-5,5, 8, 8-tetramethyl-5, 6, 7, 8-tetralin-2-amine and imidazole on eighth site. Anti-tu-
mor activities of target compound 1, 2, 3, 4, 5 to human hepatic cell HepGZ2, human leukemia cell Leu02 and human lung cancer
cell Lu-04 were investigated by rhodamine B colorimetry respectively. RESULTS: The chemical structure of target compound 1, 2,
3, 4, 5 were characterized by MS and 'H-NMR, with yield of 43% , 32%, 33% , 35% and 62% , respectively. After treatment,
the growth rates of HepG2 were 97.00% , 114.52% , 96.54% , 112.23% and 99.70% ; those of Leu02 were 93.44% , 98.95% ,
70.56% , 99.45% and 85.93% ; those of Lu-04 were 104.24% , 107.63% , 79.96% , 104.32% and 96.25% , respectively. CON-
CLUSIONS: 5 kinds of new tetrahydroquinoline derivatives have been synthesized, and the compound 3 exhibits some anti-tumor
activity in vitro to Leu02 and Lu-04.

KEY WORDS Tetrahydroquinoline derivatives; Anti-tumor activity in vitro; Synthesis; Human hepatic cell HepGZ2; Human leu-
kemia cell Leu02; Human lung cancer cell Lu-04
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1946B ESI-MS T Fiii% (MS )X (35 [ Agilent 24 ] ) .
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HepG2 ., Leu02 , Lu-04 4l i 44 S FCHR by 58 il 245 5 AT BR 2
Gilliipre sl wear =X N
2 HAEEER
2.1 ERBgLk

DI SR C 1) Ry ik}, 282 57K 2 (Ullmann) 5, 42
il (PA/C) IR 5, AR - UGB L N A 1% H ARk &4, FEE7 T
MS . 'H-NMR[ = F B REHL (TMS) A INAR AR A I
211 2-FH AU -4 il - R e CTIT ) i il 45 o o 1.41 g (10
mmol) | F11.23 g(10 mmol) &R H AR ( 1 )% F 50 ml &
TR A 0.74 g(90 mmol) FERR4N , I RE 7 h
WA AR 100 ml /K, 218 CERAEBUKJZ 3, B I AL
2 MRS AR ANSE 2 0, TOKBRER AN T8 , ol M 45 75 R v €54 [
1A FE R M Ay B Ak [ ihEk (PE) : ZBR TR (EA) =30: 11451k
HEAEAR . YRR 42% , 1% 15 (mp) A 100~ 102 °C (3CHR M mp
41100~102 ), MS[M+1] *:245; 'H-NMR(CDCl;, 400 MHz) ;
8.13(d, 2H,J=6.8 Hz, Ar—H),7.47(d, 1H,J=6.8 Hz, Ar—
H),6.99~7.15(m, 5H, Ar—H), 3.89(s, 3H, OCH;).
2.1.2 N-(3-HEMERE ) -4-fis S e (ML) Al es . LA T Fn6-H
F-2-F FEnkiE () A JEoR), 4% T [RIAE A9 7 164 i, AR TR
B A . WK 47% , mp Jy 140~142 °C , MS[M +1]" ;: 230;
'H-NMR (CDCl;, 400 MHz) :8.19(d, 2H, J=6.8 Hz, Ar—H)
8.16 (s, 1H, Ar—H), 7.41~7.54(m, 3H, Ar—H) , 6.88(d,
1H, J=8.4Hz, Ar—H), 2.30(s, 3H, CH;).
2.1.3 5,5,8,8-PUH B N-(4-if 3R )-5,6,7, 8-PU A ZE-2-
(M) RHIE . LT FIN-5,5,8,8-PUFF3L-5,6,7,8-PU4 ZE-2-
Jie CT0o) Ry e, 32 T [RIRE A9 e A5 i, A5 v it A . iR
A 45% ,MS[M+1]":325; 'H-NMR(CDCl;, 400 MHz) : 7.98(d,
2H,J=8.8 Hz,Ar—H),6.88(d,2H,/=8.8 Hz, Ar—H),6.11~
6.66(m,3H, Ar—H), 1.78(s,4H, CH.) ,1.42(s,6H,CH,), 1.39
(s,6H,CH,).
214 5,5,8,8-PUH F-N-(4-fi F AL ) -N-TA 35,6, 7, 8-
AZE-2-H (M) Al 45 . LL T AIN-IN3E-N-5,5,8, 8- DU H 5E-5,
6,7,8-DUEZE-2-Jie (11.) My Sk, 42 T [0 R A9y i A i, 45 75
PR . W2 44% ,MS[M+1]": 367 ; 'H-NMR (CDCl;, 400
MHz):7.99(d, 2H,/J=8.8 Hz, Ar—H) ,6.90(d, 2H, J=8.8 Hz,
Ar—H) , 6.22~6.45 (m, 3H, Ar—H) , 3.48 (t, 2H, J=7.2 Hz,
CH.), 1.49~1.58(m, 2H, CH.,), 1.31(s,4H,CH.) , 1.26 (s, 6H,
CH.),1.24(s,6H,CH,),0.73(t,3H,/=7.2 Hz,CH,) .,
2.1.5  XFBRERAEELIR (ML) il LT Fegms (10 5) S S5Ok,
Fe L RRE 09 5 ik i, AR IR B e A . IR 75% , mp
205~206 °C (3CHkPmp iy 203~205 °C), MS[M+1]": 190; 'H-
NMR (CDCl;, 400 MHz) : 8.36 (d, 2H, J=8.8 Hz, Ar—H) , 7.97
(s,1H,Ar—H),7.56(d, 2H,J=8.8 Hz, Ar—H) , 7.35 (s, 1H,
Ar—H),7.26(s,1H,Ar—H),
2.1.6 2,3,3a,4,5,9b-7NGE-4- (3-FR L T HE)-8- (2-F A FE TR
FE)-MEME[3, 2-c]MEmR (V) Bl o 45 2.45 g(10 mmol) TN, %
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F- 100 ml Iz, 1A PA/C 245 mg, A F % FE3HE 5 h, i
U8 VT e ik, 158 2.14 g(10 mmol) IV, #4 IV, 7% T 20 ml
DU I 55 20 m1 — H 5L H e (DMF) R G 50 b A
2.52 g(30 mmol)2, 3- &ML . K7 240 mg — 58 4L 8 (InCl,)
9 20 ml KBS B3R R W, 45~50 CHEFE 10 h, W&
42 DU S0 , A 80 mil K , — 48 B AR IR 3 Y, A 3F AT HLAH
Mo AL EITE 3 YK, JOKBREREN T4 M 4 AL E BT 3 B [PE 1N
Bl =7: 18 s B E R SR 43% ,mp oy 154~156 °C,
MS[M+1]":383; 'H-NMR (CDCl;, 400 MHz) : 7.23(s, IH,NH) ,
6.64~6.95(m, 5H, Ar—H) , 6.67 (s, IH, Ar—H) , 6.52 (s, 1H,
Ar—H) ,4.99 (s, 1H,NH) , 4.92 (d, 1H, J=6.4 Hz, 9b—H) ,
4.41~4.54 (m, 1H, OH) , 3.64 (s, 3H, OCH;) , 3.61~3.66 (m,
2H,CH.) , 3.41~3.49 (m, 2H, CH.) , 3.21~3.26 (m, 1H, CH) ,
2.43~2.49(m,1H,CH),1.84~1.38(m, 10H, CH.).

2.1.7 2,3,3a,4,5,9b-75 A -4- (3-F2 FE Y B ) -8- (5- F L
WE-2-Ji ) -IRIRG[3 , 2-cJEMR ( Vo) Il o LU Ikl 42 IRV
AHIF Y 5 5 S 2N IV .o 4 33 mg IRP-69 FH & 324 N
126.5 mg (0.55 mmol) IV, il A 2| 5 ml 7K 145 % 10 min, Jit A
192 mg(2.75 mmol) 3, 4- &N , 45~50 CHtpEad 1 , 1 IERR
LR, KIZF CIR CEEHI3 R, A IEAHUE A bk
2R, TOKBRBRAEN 18 , I v 4 AT 2 M 7 25 4tk (PE : PN il =
8: R @A, BN 32% , mp H 174~176 °C,MS[M+
1]°:340; 'H-NMR (DMSO-d;, 400 MHz) : 7.87(s, 1H, Ar—H) ,
7.20~7.34(m, 2H, Ar—H) , 7.09~7.15 (m, 1H, Ar—H) , 6.59
(d, 1H,J=8.4 Hz, Ar—H) , 6.54(d, 1H, J=8.8 Hz, Ar—H) ,
5.04(s, IH,NH) , 4.95(d, 9b—H, J=7.6 Hz) , 4.48(t, 1H, J=
4.8 Hz, OH) , 3.59~3.63 (m, 2H, OCH,) , 3.41~3.45 (m, 2H,
CH.) , 3.21~3.26 (m, 1H, NHCH) , 2.44~2.51 (m, 1H, CH) ,
2.12(s,3H,CH;),1.43~1.86(m,6H,CH.)

2.1.8 2,3,3a,4,5,9b-NE-4-(3-F KA XL )-8-(N-5,5,8, 8-
FH5E-5,6,7, 8-DU S Z5-2- ) - [3, 2-c]MEMR (V) il a5 o LA
M0 Sk Bk}, 422 VAR RN 5 e A B8 itk . eR K
33% ,MS[M+1]":435; 'H-NMR(CDCl;, 400 MHz) :7.78(d, 1H,
J=17.6 Hz,Ar—H),7.46(d, 1H,/=8.4 Hz, Ar—H), 7.14~7.28
(m, 3H, Ar—H) , 7.08~7.14(m, 1H, Ar—H) , 5.02(d, 9b—H,
J=3.6 Hz) , 3.74~3.85 (m, 2H, OCH.) , 3.63~3.71 (m, 1H,
OCH.) , 3.41~3.49 (m, 1H, OCH.) , 2.82~2.95(m, 2H, CH) ,
1.70~1.89(m, 6H, CH,), 1.75(s,4H,CH,) , 1.36 (s, 6H, CH,) ,
1.30(s,6H,CH;) .

2.1.9 2,3,3a,4,5,9b-7N A -4-(3-F2 I I ) -8- (N-FH FH-N-5,
5,8,8-PUHI%E-5,6,7, 8- DU A ZE-2-1% ) -MEIRI[3, 2-c MMk ( V) 1Y
il o LU R Jsokl, e Vo AR R 09 G it s B e itk .
3 h 35% , MS[M+1]": 477; 'H-NMR (CDCl;, 400 MHz) :
7.05~7.17(m, 2H, Ar—H) , 6.71 (d, 2H, J=6.8 Hz, Ar—H) ,
6.51(d, 1H,J=2.4 Hz,Ar—H) ,6.44(dd, 1H,J=8.4 Hz,J=2.4
Hz, Ar—H) , 5.18(d, 1H, J=6.4 Hz, 9b—H) , 3.69~3.81 (m,
2H,0CH,) , 3.61~3.67(m, 2H, OCH,) , 3.52(t, 3H,J=7.2 Hz,
CH,) , 3.39~3.44 (m, 1H, NHCH) , 2.60~2.64 (m, 1H, CH) ,
1.43~1.84(m,8H, CH.), 1.62(s,4H,CH,), 1.25(s, 6H, CH,) ,
1.21(s,6H,CH,),0.86(t,3H,J=7.2 Hz,CH,).

2.1.10  2,3,3a,4,5,9b-7N A -4- (3-F2FEFE ) -8-BRIE-TE (3,
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2-c]MEMR (V) 1y o DAL A 5Ok, 4% VoA IR vk 6 s
FI A @A, N 629% ,mp: 158~162 °C,MS[M+1]":300;
'H-NMR (DMSO-d;, 400 MHz) : 7.96 (s, 1H, Ar—H) , 7.46 (s,
1H, Ar—H),7.21(d, 1H,J=2.4 Hz, Ar—H) , 7.11~7.17 (m,
IH,Ar—H),7.02(s, 1H, Ar—H),6.69(d, 1H,J=8.8 Hz, Ar—
H),4.99(d,1H,/=8.4 Hz,9b—H),3.60~3.66(m, 2H,OCH,) ,
3.41~3.44(m, 2H, OCH.) , 3.29~3.30(m, 1H,NHCH) , 2.50~
2.54(m,1H,CH),1.75~1.81(m,2H,CH.,), 1.45~1.56(m,4H,
CH.).
2.2 &SNP LG

K P B (SRB) L™, iff 58 7 10.0 pg/ml V.~V
Xf HepG2 . Leu02 , Lu-04 £ Jfl (1 {4 S0 i 1 1 , 915 BH A X
W25 (1.0,10.0 pg/ml 2EAZEE) HEAT LU . B M3 AD T 96 FL
M, BE SRR, AR S (T, [ HECAS I 5ous B (C) Finin 2y
FOXT R (To) o N % IR (To) A AL A =SB R (TCA) ik
T7EE, MERH. TAMCHAIBAkEEESR 48 h G FHEE . Ir
A [ L B A L SRB HL i G 8, 1 FH T 1R 1 VR 1o 2007 3 1)
Jubl, 28 T IRIE A = B B Wt (Tris) 06, 7535 V5 1
TR A5G 7E 490 nm IR AN 2 56 % B2 (OD ) . AR 4fs OD i it
AR MR T=T,, KR =(T—T,)/(C—T,)x100% ; fn i
T<To, K= (T—T,)/Tox100% . ) 7 B 4> HE 5 Bk Jir
BERUL L, A 2 U, A2 KR <50 % HAT: Sl 5 50 % A= 1K Al
R (GlLao) , U E BB E S AR FE A R 5 MR, Bk R U
FLo AEREBM/N LAY AR . A FILS X
HepG2.Leu02 ,Lu-04 4 i AE K AW sE M 25 SR L& 1,
K1 AELEWT HepG2 . Leu02  Lu-04 40 B 4= < 2= i 821
Tab 1 Effects of different compounds on growth rates of

HepG2, Leu02 and Lu-04

4 L. 3%
ot TRHIKIE . pml ’H”@i*o‘fq —
V., 10.0 97.00 104.24 93.44
V., 10.0 114.52 107.63 98.95
vV, 10.0 96.54 79.96 70.56
V. 10.0 112.23 104.32 99.45
Vs 10.0 99.70 96.25 85.93
YA 1.0 2445
10.0 36.72

2 LA, Vo4 Leu02 , Lu-04 4 oA — & 3 4E i
SRS E 1 U A AT 2253 R R ) A G 7 R Bk
FNHCIRVE R, B AT 1S SR PUE A . ARV,
FEL I8 96 1 S B CER AZ I, AE% 2 3 ik — 2 5 B L e
EVEEIF I AW 4R 2 5
3 itig
3.1 I~TMER

M~ M2 — AR B Hh A, A B ik 22
Ph—ZFN S BALG YR | )5kt 8 Ullmann SO A8 4-Hi
FEBUC 2R . Ullmann J2 W2 DA A7) A A e 245
TR HIBCREAR . B AR R R P iR 251 T & 2SR i
OISR S s N R s LN 1 e L A S -/ )
i B R A SRy V5 ) I R 0 D B A TE LA AT RO, | AR

Zg&%o

TEHE 2013 FHE 24 BE M

32 Vi~ V.H&EM
Vi~ VoG AT 10 B 4% XU 5 JI0 S 3 2 FH it 5

TR, AL A 2, 3- 0 ok il e T 1 G A PR 25 1 T K

it AR | 75 U e 4 6 RO , S 75 2, 3- Uk e

ALY a Sl (s ER R N 2N 15 A F R SV e/ B S PO E 2 L

St oy ST R AL O 1 R AT TR, A1 InCL/H.O AL 2 " 1/

CHLCN i 4k 52 1" KHSO/CH;OH i 1k J52 1 K B fig fi A S

WL g S A B, 3E A ZRP-69 B I A 5 Rk g - 1 A R

T A AT I O BOR o TAEA JICLL g 1 I 22 R AT A= P I

HI TR AEALTE RS, S8 SUT T InClL/HO Mk .
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