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Abstract

Lupanol was reacted with cinnamic acid for 24 h in dichloromethane at room temperature to
give lupanol cinnamate at 81.6% yield in the presence of N,N'-dicyclohexylcarbodiimide (DDC)
as dehydrating agent and 4-dimethylaminopyridine (DMAP) as catalyst. It was evaluated for in
vitro antitumor activities against the human esophageal squamous cell carcinoma cell lines Eca-
109, TE-1 and EC-9706. The results showed that lupanol cinnamate had good inhibitory activi-
ties against the above three tested cancer cell lines and its anticancer activities were near to
those of adriamycin.
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it R RM24 h, SE T FALCEVRERT BB, % AN81.6%. BT T AR 5l ik
Shxt R E BB A MEca-109 TE-1AEC-97 063858 iy 3HINE 1. 45 R R B AEERR I B b B B v bl 3Bk St
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P bElEJE T TR =i 2R KR, HATAE) Bon 2 AR e YE[1]-[4]. Tolstikova S545E P Fsl e
BE _JCARIR B IR R A MHIM A HIV-1 SHIPER .. 2235 7RI bilE —oRIRBIE, HF5%
T HXE AN AS49. LAC. HepG2 il HeLa JGFA M#IHIEYE, Hrp T 2R, 2,2-Z“HEET R, KR,
2,2- " HIEE R RN 3,3 BRI R A 5P e e I FRL R A TR R A AB49, HepG2 il Hela SE%E 1)
RE, T T R ) Fel e I BRI R 3 — T ) il e RS R T LAC 3G B A R AT IS (4] HAT, PIRERR
P Fe E I P A 1 S L I M AT o WL SCHR I o LSRR I B R SRRk, AR SCHRE T PR I ) Bl e R 1)
RG] 1), FELAR 25 28 (UL 1<) 2) 1 BH AT R 2540, B 90 17 HAR S0 B 8 41 il Eca-109. TE-1 #11 EC-9706
s RRETE PR
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2.1. FENSES5IRA

18 O 5 P B s s, IR ESIE; Brucker DRX-400 # i 3E3R1X, TMS W #r; MDS Sciex
API 2000 LC/GC/MS Jfiit1x; %[ BioTek /2@ Synergy HT £ IIREBEFRAX: % SCRRIRIE 5, P bl
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Figure 1. Synthesis of lupanol cinnamate
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i I P S AL SRS [5]; 3-(4',5'- - HSEMEME-21)-2,5- R IE PUSEUIR ER(MTT) (7 P s 2E Rl
HRAF); HER. HHEZR. PRMI-1640 5725 A4 LIS (WM DY RH A0 TREM R A F); B8 2 (R
YT RZGWAHRAT): AHEFR(Alfa Aesar Co.); He R N Hr4d.

2.2. HEBRPIRIREREER A AR

7E 100 mL [FJE B i\ 42.87 mg (0.10 mmol) P13 K2 17.78 mg (0.12 mmol) AAERR . 22.68 mg
(0.11 mmol) DCC. 2.69 mg (0.022 mmol) DMAP #1120 mL —& H%e, EEIR FHPE 24 ho L€, JEWMIK
45, DWW R ARLL 2501 FCHI SR RVR SO BRI, SRS YT A E AT (RERY 200~300
F)3k15 45.60 mg [ (A& 44, 772 81.6%. mp: 145~147°C;; [a]p® = + 5.6 (¢ = 0.10, CH,Cl,); "H NMR (400
MHz, CDCls), 0: 0.75(3H,s), 0.77 (3H,s), 0.84 (3H,s), 0.85 (6H,d,J=6.8 Hz), 0.91 (3H,s), 0.94 (3H,
s), 0.97~1.03 (3H, m), 1.04 (3H,s), 1.08~1.14 (1H, m), 1.17~1.45 (10H, m), 1.46~1.55 (4H, m), 1.56~1.75
(8H, m), 1.86~1.96 (1H, m), 6.43 (1H, d, J=16.0 Hz), 7.38 (3H,t,J = 8.0 Hz), 7.49~7.56 (2H, m), 7.68 (1H,
d, J=16.0 Hz); ESI-MS, m/z: 560 [M + H]", 582 [M + Na]".
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2.3.1. 4HREESF
EBHE M Eca-109. TE-1 F1 EC-9706 Ry& TSk KB #Bi o8 Mt BB . B0 S 10%
fAZEIMIE . 100 U/mL 758 Z 1 100 pg/mL #E% & 1) RPMI-1640 55775 (pH 7.4) 4K .

2.3.2. AMAHIPL

WA T B4 32 T 96 FLAR, B T 37°C, 5% CO, B3 fa ks Fe g MG B . I AAS [5)k JB2 1 435
BES, SEIGH AR 3 ANFATHL, 37°C, 5% CO, 5644 R85 72 hoe B 20 pl MTT ¥ (5 mg/mL,
RPZIREE 0.5% MTT)4RE855% 4 he 2 k3538, WRFLAREFRI, B 150 pL DMSO, E TH#EIK
AR 10 min, fEE5 YT A . TEBFIEE SR X 570 nm AL E & FLEIOCREE . S A B
L%, MTT, DMSO), XHHRFL(ZHMI, 597, MTT, DMSO)FIBHME LT ER). 5 gt
K AT

A KIDHIZE = (A e — A )/ (A e — A 26) x 100%
oA A pea A A e AR IRAE S L IR (RIS OO FE
2.33. Gt ath

B O e AR A A RO A AR SR R 3 K, SRV EME . (ISR THER T SPSS11.5 AL SLi it , AT
FF it B2 0y A AR A A ) 50% T 7 ZERDIREE, B 1Cso0 SEERZER LA 1.

Table 1. 1Csq values of lupanol cinnamate against human esophageal squamous cell carcinoma cell lines
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ICso (UM) ICso (1M) ICs0 (M)

I

HFF e Eca-109 TE-1 EC-9706
1 R 25 2% 8.73+0.36 5.28 +0.23 36.09 +0.54
2 1 e > 50 > 50 >50

PIRERR
3 e 9.18+0.56 7.45+0.31 40.13+0.68
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3.1. HHERPIRRETERIS R

EH GAWIE T R i ERER FERR R 1K & i 715 [6]. LA DCC 1E4 & 55, DMAP fEfE{LF,
P SRR AR AR RIE RN 24 h, AT P EEEREREE, FEEN 86.5%. fEERINR
BF AR AT BR AL S B, % R DCC 1E4E & 7R DMAP 1EfE4LF, SME BRI 24 R AT
HAsY, BiF=#m[3] [4] [7]-[11]. ASCSRECER[6]18 777, LA DCC N4i& 7, DMAP NfEH],
TE 0N P BB AR BR O S0 e R e £ OB 24 h, BRI A R T REEIR P B BB, PR RN
81.6%.

3.2. UHEBRYIRIREEER SN A

1 H Eca-109. TE-1 Al EC-9706 5 3 PR E AN, P be B PR 25 VB 5 = AERT R, ARk
FI MTT SEERTT T 340 4 RUAE I 3 s Joe B2 16 P Ak AT 3 1, LT v Pk a3 S s 2 i A K
FAMHIR R KIE, BI 1Cs. SLHEE B WAL 1,

LA 1Csp < 50 uM 1E AT b A 9052 75 B A PR8I 1 BOBRVEE o | Coo (/N , R A WU I8 TR R AT
21 PSS EE o, B 24 Eca-109. TE-1 F1 EC-9706 45 3 FR £/ i 40 i i A K 245 1 (4 1)
TETE . PR GERERT B 3 Ak S A R AR A I B e, T AT AR A AR R P e e B R ik 3
R R 20 M () M A R A P e, AT AR A o R R R R A

4, gig

1) PA DCC A4i&t, DMAP A, P kel A EERRAE — S birh S IR N 24 h, &R 18T
A P R R P B e B B, 72 28N 81.6%

2) WFERR P B e BEfE X Eca-109. TE-1 Al EC-9706 25 3 Pk £ 5 i Jer 41 Mo (1) 184 5 EL AT WL U PO )it 1k
LY I M 5 B0 B 2R (AR

& H
2K 2 KRl T H (2014GAT780069) A1) 7R 44 317 18 e 1 A . )87 T H (2014KTSCX161).
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