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Synthesis, XRD analysis and anti-tumor activity of novel compounds containing

tetrahydronaphthalen-2-ol
SUN Nannan,LIU Jia,ZHENG Canhui,ZHOU Youjun( Department of Medicinal Chemistry,School of Pharmacy,Second Military Medi-
cal University, Shanghai 200433, China)

[ Abstract )

hydronaphthalen-2-ol,determine their structures by XRD and evaluate their anti-tumor activity in vitro. Methods

Objective To synthesize the enantiomers of ( E)-6-methoxy-1-(3, 4, 5-trimethoxybenzylidene )-1,2, 3, 4-tetra-
The target compounds
were prepared from 2,6-Dimethoxybenzoyl chloride. The key intermediate, ( E)-6-methoxy-1-(3,4,5-trimethoxybenzylidene )-1,2,3,4-
tetrahydronaphthalen-2-one ,was obtained through Cornforth reduction and Knoevenael reaction,and the final R,S compounds were got by
CBS asymmetric reduction . The structure of the target compounds were determined by XRD. The target compounds were rested by anti-tu-
bulin and anti-tumor assay. Results The structure of the targel compounds were determined by 'H NMR,"C NMR,MS,and XRD analy-
sis. The yield of asymmetric reduction reaction was 90.3% ,e. e. % was 99.04% ,in vitro anti-tumor assay showed all of the S isomer had
stronger anticancer activity than the R isomer, especially on CCRF-CEM cell(IC,, =1 nmol/L) ,HCT-116 cell(IC,, =0. 14 pmol/L) and
inhibition of tubulin polymerization (IC,, =0.41 pmol/L). Conclusion The CBS asymmetric reduction was a good way to get high-yield
and high optical purity compound. The S isomer with outstanding anticancer activity was worth further research.

[ Key words] asymmetric synthesis; anti-tumor activity; microtubulin
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1.1 EAH 4 Bruker SMART APEX DUO #I ¥
FEVR B A2 BE A5 2 X ,85-1 B RE Jy 4 P 2% ; KE-20-
SRIRHFZRNGSHB-IBHEAKKXLEHESE;
RK-Z RIS BB R IE . BT LA Hewlett. Pack-

;Ao 4% S 3% A Bruker AC-300P UMW E., AT H
B & AT AT A

1.2 &XHFHR FTKFEE:BFEPMA CaH, (5 ¢/
L), B 5 h, EEE ST (44) 17
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1.3.1 6-HEHE-3, 4-“F2-FW(DMEMN %
B % R 6 1% & MR 75% ,mp 38 ~40%C,

1.3.2 (E)-6-BHEX-1-(3,4,5-=HEHEEETH
)3 4-ZF2-FEEW(2b) WA S E UK
(7814, P=%E 47% , mp 102C ~103°C,

1.3.3 (E)-6-HEH-1-(3,4,5-ZHEEFTH
#)-1,2,3,4-ME2-FHM(A)WEHR LAY 2D
(2 g,5.65 mmol) 7T 30 ml 10% M — & F i F A
B, mATELH (5 mg,0.13 mmol) , F iR HEHE 20
min , 48 IR R ¥, A 7K 50 ml, Z, 88 Z. B 50 ml, %
B, ZBRZERRERK MH NaCl %W YE, K Naso,
T, ETZRIBE, EER(AMB-ZRIBE(1
15) ], BE e 1.7 g, YK 85% , mp 128C,

'"H NMR (300 MHz,CDCL,) & 7.60 (d,J =9
Hz,1H),7.00 (s,1H),6.77 ~6.81 (m,3H),6.68
(d,J=2.7 Hz,1H),5.05 (t,J = 2.44 Hz,1H),
3.93 (m,10H),3.82 (s,3H),3.10 ~3.22 (m,
1H),2.68 ~2.76 (m,1H),2.01 ~2.15 (m,1H),
1.95~2.09 (m,1H),

“C NMR(300 MHz,CDCl,) & 201.78,159.42,
152.91,140. 23, 138. 68, 133. 21, 132. 59, 130. 60,
130. 46, 124. 86, 112. 73, 111. 81, 106. 86, 60. 89,
55.93,55.25,36.98,28.05,

HRMS (ES +) m/2:379.1518(M +Na* ),
1.3.4 S-(E)-6-BEH-1-(3,4,5-=HEEETH
E)-1,2,34-WE2-EM(B)WAN Wk_HH
BEB A (6 ml,8.47 mmol) (R)-2-F 3-CBS-nEmMe
B BE(3.6ml,1.69mmol ) ¥E F4mlL KB Kb,
-20°C, AR BH 10 min, HMALE W 22b (3
g,8.472 mmol) , FE4t#E 30 min, /M 12 ml B @ 36
ml | mol/L 88, MAFF 20 ml, ZE, FEREH
f A NH, Cl 7 ¥ . #1 NaHCO, % ¥ ./ A1 NaCl %%
WMBESFATLAK NaSO, T4, WEEE ELERK[A
MEBE-CBRZAE(1 :5)] , BEBHRER 2.9 ¢. 1
% 90.3% ,HPLC:97.26% ,e. e. % =99.04% , mp:
123C, [a]¥® = +25°,

1.3.5 R-(E)-6-BE#-1-(3,4,5-ZHERFETH
#)-1,2,3,4-WE2-FZH(COWER ®EHER
&% B, BIEF AR TR E &Y, AN
(S)-2-F E-CBS-IEMePi%E . HLEERE & | mg,
W3 99. 4% ,HPLC: 93.71% ,e.e. % =95.18% .
mp 123C, [a] © = -26°,

1.4 #RE4# A/AWT(E)6-FHE-1-(3,4,5-
EHREEFTRE)-1,2,3,4-J05-2- 258 1 14 e i
RH e F Mk, 32 'H NMR,”C NMR,MS #iF
5. FTE K B R &P R WSO RGE

ARG RN F AT TRE, FRE

B — H B & (CBS 1L F L &% 22b
BBRBHEEI St 1 S, RN ARE, BERN
-20CH HERfER RN &, ABENTHRSE, U
Emmibad 22b M EEEEMEE BNk s
Y 22b BT BE I ROK T BUR R TR ) B Ot R
i o[BI SR o 33 B R4 I 72 0. 1 ml/min, CBS 4k
FIEHBB IR R EASEAF TR ELE
ZEE =Y.
1.5 aHChhahmmTBiLER # C(0.230
mm x0.090 mm x0.080 mm) LG E T L
L RAAERAAARKN CuKa HF4E (N =1.541 78
A) Lk oo BT RTE 173 (2) B IR, &
2.583°<0<67.972 °(h: -4 ~5,k; —11~12,1, -
41 ~37 )£ 9 057 N8 S BT 88 o o ol 57 1T 4
3167 1[R,=0.0522], BMEREATTER
W R IEM LP KR IE, L&Y C M RIESE BT R
FHE#E, &0/ Mt B 4 H SHELXS-97
SHELXL-97 %,

STEstmAT R, C A A C, H,, 04, X
S TR K 356.40, BRI 5 & ik, P2 (1)/c FIEIAE,
k5% a=4.9653(1) A,b=10.622 8(2) A,c =
34.2129(6) A,a =B =vy=90°,V=1804.57(6) A,
Z=4,Dc=1.312 mg/m’,p, =0.759 mm ™' ,F(000) =
760, B & ARIEEF 0.044 6,wR2 = 0.116 7,

HEWCHyFEMLE 3, TERE¥KE
R 1, SR BIERYIRYE CBS /M HLHIAT & B
B St R AR R S IE B o

3 UEMCHATFEME

2 EWEHER

2.1 HHBERSGENTE

2.1.1 MHEEFE MEFMEEQ(EFT
% : Cytoskeleton ) , 48 "B #& General Tubulin Buffer:
80mmol/LPIPESpH =6.9,2mmol/LMgCl, ,0.5
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£1 KEWCHEEREZHRE

¥ e C
SFR Cy Hy 0
XS FRE 356. 40
Bl it =)

& (K) 173(2)

5 B/ # (CuKa) A 1.541 78

mAR FHH &

A picd P2(1)

SRR E (mm) 0.23 x0.09 x0.08
a(Ak) 4.9653(1)
b(4) 10.622 8(2)

¢ (R) 34.212 9(6)
a(®) 920

B(°) 90

¥(°) 90

Y/ 4

F(000) 760

F? 1.103

R1/wR2 0.044 6/0.116 7

R1/wR2 (all data) 0.046 2/0.116 3

mmol/L EGTA, Tubulin Glycerol Buffer; 60% glycer-
ol, GTP:100 mmol/L, 96 fL [ TR ¥ FF o X #%:
Synergy 4 4 H BRI, 73k R FISCER[8 ] RiX
BEEAEN & T &, @l E S 455 340 nm 464
OD L HEE L, B ARITE IC,,.

HMEBORGMHR(%) =

(%2 9 fL ODmax — iliX ¥l ODmax)
%5 H 4L ODmax

2.1.2 MHEAMERESER, MK 2

x100% ,

R2 UEWABCHRERSHHEYS

e BB ZEBIWHIE M IC; (pmol/L)
A 2.47
B 0.41
C 19.3
22b 3.93

2.2 RN E B MO E N KB

2.2.1 MHEFE RA MIT &, XA Binfk
B YHEAT A B L% 4 L (CCRF-CEM) | A Ji5 %2 40 fg
(HCT-116 ) F@ kAT W SMT y 15 HE B 5L 50, 9F
RL&9 22b RN B, B E 570 nm 409
& OD {H, F Bliss B35 IC, B,

2.2.2 WHIMIBEHELS R, LE3,

2.3 #R53% HMEESMEHEYHSERER,H
PR EYEREE(A) I S-IRI R MK (B) WIRE &
HMHIEEML TERULEY 22b, Hp S-HERH
A (B) B4 8 75 PE B GR , H IC,, fH3K 0. 41 pmol/L,
FEW22b 9.6 . BRI MMBEERSERER,

S-Hy %Y S #y4 (B) X A R 8 40 Mg ( HCT-116 ) &Y 117
B8, IC, fH 4 0. 14 wmol/L, 535 N H e (A) By
1.5 {550 22b #9 3. 4 f%. S-HEFHWE(B) X AR
1 75 48 M (CCRF-CEM) B4 ] 15 ¥ 5 JH e 4k (A) Fl
ey 22b MY, RRIETFH R-ABRHIEC),
H Xt CCRF-CEM #3751 & R B Rk (C)
3940 f5, EYEMIENSEREY SHERH
& (B) X U8 8 B K P I 3o 80 40 A 29 7 TR R 0
S, RA ST — SR HE

®3 HEWAB.CHEMIEMEHARE

M i % IC,, ( pmol/L)
] HCT-116 CCRF-CEM
A 0.21 0.001
B 0.14 0.001
c >1 3.940
22b 0.47 0.001

ARG T R BROEA B EEY
N FHEEOMHEN. FREHTHERBERR
Bt ME B L B WA FRE R T, MR
L EWRAXTFRE MR T H TR ER. ALK
T RmERR S-HE B aY, B IRATT R
BB TR T RELEY
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