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Synthesis and in vitro biological activity of 3-phenyl-3-pyrrolylpentane deriva-

tives

XU Meng, GE Zhixin, HAO Meixi, ZHANG Can "~

Jiangsu Key Laboratory of Drug Discovery for Metabolic Diseases, Center of Drug Discovery, China Pharmaceutical University,
Nanjing 210009, China

Abstract A new series of 3-phenyl-3-pyrrolylpentane derivatives were synthesized through modifying the struc-
ture of the lead compound LG19055, which has been the first nonsecosteroidal vitamin D receptor( VDR) agonist
reported. The VDR-agonistic ability of target compounds was measured indirectly by evaluating the differentiation
ability of HL-60 cell. The results showed that compounds 13a, 13¢, 13d, 13h, 13i, 13j had excellent VDR-agonis-
tic ability( EC5, <50 pwmol/L), especially for compound 13j( EC5, =0. 10 pmol/L), which was more potential
than that of lead compound LG190155. Their proliferation inhibitory activities in vitro were evaluated by MTT
assay in MCF-7, PC-3, Caco-2, HepG2 and 102 cell lines. Compound 13a exhibited significant inhibitory effects
on HepG2 cell line(ICy, =0. 11 pwmol/L). Moreover, the inhibitory effect of compound 13a on non-tumor liver
LO2 cell line was relatively weak( ICy, =15. 24 pmol/L), suggesting that compound 13a had selective inhibitory
effects on liver cancer cells. Additionally, HL-60 cell differentiation-inducing activity and the inhibitory effect of
cancer cells were positively related.

Key words  3-phenyl-3-pyrrolylpentane derivatives; nonsecosteroidal agonist; synthesis; VDR-agonistic ability;
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Figure 1 Structure of 1«,25(OH),D; and LG190155
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Scheme 1 Synthetic route of compound 12

Reagents and reaction conditions:a) EtMgBr, Et,0,30 °C,2 h;b) H,S0,,CH;0H,70 °C,5 h;c¢)K,CO;, BnBr, Reflux 6 h;d) EtMgBr, Et,0,
25 °C,1 h;e) Trichloroacetyl chloride,Et,0,25 °C,2 h;f) EtONa,EtOH,25 °C,3 h;g) BF;-Et,0,0 °C,0.5 h;h) CH,CH,Br,NaH,25 °C,4 h;
1) H,/Pd,HCOONH, ,25 °C,12 h;j) KOH,CH;0H,80 °C,12 h;k) 1,NaH,25 °C,3 h
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Scheme 2 Synthesis of the target compounds 13a-13j
Reagents and reaction conditions:a) HOBt, EDCI, Et; N, CH; CI/EDCI,DMAP,CH; Cl/ p-nitrobenzenesulfonyl, DMAP, CH; Cl
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M VT ZE AT IR Y, A €3 (i k-
LR TR, 20: 1) 2lifl, fe A3 IR 8 (LR AK 6 g, IR
#.42.92% ,"H NMR (300 MHz, CDCl,) §:3.62
(2H,1,J =6.9 Hz,1-H) ,1.90(2H 1, =6. 9 Hz,2-
H),1.35(4H, m,CH,-CH;),0.90 (6H,t,J =2.1
Hz,CH,-CH,) .

3'-(4-(3-TAR-3-RBE A )-3-F K IK)-3'-
(5-#H-1-THnks) K )x(12)

BG4 11 (7.70 g,24.4 mmol ) & T DMF
30 mL H, pKE T 4t A NaH (1. 92 g,0. 08 mol)
ORI FE 0.5 h, Z48 A 1-1R-3-2 5&-3- 1% 7
(6.0 g,0.03 mol) , [ I 3 ho S MLZE S, N
AJK 30 mL PABR 2 5t i NaH, F A £R B2 1 pH
27 KA, CTRETRFEI(20 mL x3) , &3 A 1L
JZ , 7Kk DMF (30 mL x5 ) , fl A #h /K P4 (20 mL
X 2) , TCOK B R A T, Ul 2 18 A 2 A A R
Wy, ZeAE 035 (S Be-HT I, 50: 1) 4iifl, 159R B
bk 7.88 g, XK. 75. 26% ,'H NMR ( 300
MHz,CDCL) 8:7.03 (1H,d, J = 8.4 Hz, Ar-H),
7.01(1H,s, Ar-H) ,6.73 (1H,d, J = 8.4 Hz, Pyr-
H).,6.55(1H,d,J =2.1 Hz, Ar-H) ,6.50 (1H. d,
J=2.1Hz,Pyr-H) ,4.34(2H,q,J =7.2 Hz, CH,-
0).4.13(2H,t,J =6.0 Hz,CH,-N) ,2. 17 (3H,s,
CH,-Ar) ,1.96(4H,m,CH,-CH, ), 1. 58 (4H,q, ] =
7.2 Hz, CH,-CH, ), 1.35 (3H,1,] = 7.2 Hz, CH,-
CH,),0.91 (6H,t,J =7.5 Hz, CH;-CH, ), 0. 66
(6H,t,J=7.2 Hz,CH,-CH, ) ,

2-(5-(1-2 fh-1-(4-(3-2 h-3-%2 - iE 5 Ak &,
) -3-FHREK)-RE)-1-THhnbeg-2-F BR A AL )
% Tt (13a)

Kb &9 12(0.5 g, 1. 16 mmol ) # fif T 15
20 mL, K ¥ fin A HOBt (0.17 g, 1.25 mmol ) FlI
EDCI(0. 24 g,1.28 mmol) , i $ 30 min, AR Z
MR 25 (0.23 g, 1.2 mmol) Fil = Z, }% (0.58 g,
5.7 mmol) ,SRJ5 & SN . RO, A
7K 20 mL, Fl ZBR CBRAWL, 7- A HLZ K2
M2 CBEAI(10 mL x3) , &I HL)ZE, i i Al
B ERK VR, JOKBR IR BH T4, 2% 250 50075 3 (i
RYy, At G ail ( 1R CPR-A0mE, 1: 2) 14
(K 0.53 ¢, k% 77% . HRMS (ESI*,m/z)
Caled. for C,xH,;BrN, O, (M + H-Br) * 455. 35 Found
455.32.'"H NMR(300 MHz,CDCI,) §:7.03(1H,d,

J=8.4 Hz,Ar-H ) ,7.01(1H,s,Ar-H) ,6. 73 (1H,
d,/=8.4 Hz,Pyr-H) ,6.55(1H,d,J =2. 1 Hz, Ar-
H),6.50(1H,d,J=2.1 Hz,Pyr-H) ,4.34(2H, q,
J=7.2 Hz,CH,-0) ,4.24 (2H,t,]J =8.7 Hz, CH,-
N),4.13(2H,t,J =6.0 Hz, CH,-Br) ,4.00(2H,t,
J=8.7 Hz,CH,-NH) ,2.17 (3H, s, Ar-CH, ) , 1. 96
(6H,m,CH,-CH,),1.58 (4H,q,J =7.2 Hz, CH,-
CH,),1.35(3H,t,J = 7.2 Hz, CH,-CH, ), 0.91
(6H,t,J=7.5 Hz,CH,-CH, ) ,0.66 (6H,t,] =7.2
Hz, CH,-CH, ) ,” C NMR (75 MHz, CDCl,) &:
158.75, 154.37, 140.29, 131.76, 13.27, 125.87,
125.01, 124.48, 114.82, 109.57, 65.94, 55.09,
44.91, 43.50, 36.91, 31.28, 30.93, 16.82,
8.58,8.00,

2-(5-(1-T3-1-(4-(3-T 33 £ HA-FEXEA
AR)-3-FHREE)-RE)-1-THhnbg-2-F A H L)
H 2B F B (13b)

il a5 J FA G 13a K IR £ R AR PR h 46 it
HaR PR, 15 370 R Y, IR 86% . HRMS
(ESI™, m/z) . Caled. for Cyy Hyy N,Os [M + H]F
515. 34 Found 515.34,"H NMR (300 MHz, CDCI, )
5:7.03(1H,d,J =8.4 Hz,Ar-H) ,7.01 (1H,s, Ar-
H),6.75(1H,d, ] =8.4 Hz,Pyr-H) ,6.57 (1H,d,
J=1.8 Hz, Ar-H) ,6.27 (1H,d, J = 1.8 Hz, Pyr-
H),4.66 (1H, m, CH-NH) ,4.35(2H, q,J =6.9
Hz,CH,-0) ,4.15(2H,t,J =6.0 Hz,CH,-N),3.75
(3H, s, CH,-0C0),2.19 (3H, s, CH;-Ar), 1. 94
(6H,m,CH,-CH,),1.58 (4H, m, CH,-CH, ), 1. 45
(3H,d,J =7.2 Hz,CH,-CH,) ,1.36(3H,t,/ =6.9
Hz,CH,-CH,),0.93(6H, m,CH,-CH, ) ,0.65(6H,
t,J =7.2 Hz,CH,-CH,) ,””C NMR(75 MHz,CDCI,)
5: 172.19, 161.34, 154.47, 140.17, 131.28,
130.27,125.93, 125. 13, 111. 84, 109. 56, 74. 35,
64.68,52.41,47.79,44.90,43.77,36.89,36. 89,
30.26,18.60,16. 85,8.54,8.01,

2-(5-(1-T A-1-(4-(3-T A3 #A-EX LS
H)B-FHREA)-F ) -1-T A whrk2-F BER L)
T (13c)

il 2 L RAE A Y 13a, B IR £ R ER R 6 40 il
FHEN B, 15 3 JC @R Y, e FE 85% . HRMS
(ESI", m/z): Caled. for C,y H, N,O, [M + H]"
467. 32 Found 467.32,'"H NMR (300 MHz, CDCI, )
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§:7.02(1H,d,J =8.4 Hz, Ar-H),7.00(1H, s, Ar-
H),6.74(1H,d,J =8.4 Hz,Pyr-H) ,6.59 (1H,d,
J=1.8 Hz, Ar-H) ,6.21 (1H,d, J = 1.8 Hz, Pyr-
H),4.34(2H,q.J =7.2 Hz,CH,-0) ,4. 12(4H,m,
CH,-N),2.95 (1H, m, §t4), 2. 18 (3H, s, CH,-
Ar),1.95(6H, m, CH,-CH, ), 1.59 (4H, m, CH,-
CH,),1.35(3H,t,J =6.0 Hz, CH,;-CH, ), 0.91
(6H,t,/=7.5 Hz,CH,-CH, ) ,0.65(6H,t,J =7.2
Hz, CH,-CH, )." C NMR (75 MHz, CDCL,) &:
161. 40, 154. 49, 140. 11, 131. 36, 130. 27, 125. 92,
125.15, 111.82, 109.56, 74.35, 71.35, 64.68,
44,92 ,53.78,36.89,30.95,30.27,28.83,17.22,
8.52,8.01,

2-(5-(1-24&-1-(4-(3-T &3 k- E R AR
H)B-FHREA)-FA)-1-T A bk 2-F BER L)
LB =V B3 (13d)

il ik AL G ) 13a, 7R 2 iR R 46 4 i
ST — W, 453 B @ [ A, 03 78% . HRMS
(ESI", m/z): Caled. for C;y He N,O, [M + H] Y
517.36 Found 517.36,"H NMR (300 MHz, CDCL, )
5:7.03(1H,d,J =8.4 Hz, Ar-H),7.01 (1H, s, Ar-
H),6.74(1H,d,J =8.4 Hz,Pyr-H) ,6.57 (1H,d,
J=1.8 Hz, Ar-H) ,6.20 (1H,d, J = 1.8 Hz, Pyr-
H),4.28(1H,t,J =5.4 Hz, CH-OCH, ) ,4. 32 (2H,
q,J =7.2 Hz, CH,-0) ,4. 14 (2H,1, ] = 6.0 Hz,
CH,-N),3.47(2H,d, ] =5.4 Hz, CH,-NH) , 3. 41
(6H,s,CH,-0),2.21 (3H, s, CH,-Ar) , 1. 94 (6H,
m,CH,-CH, ) , 1. 54 (4H, m, CH,-CH, ) , 1. 37 (3H,
t,/ =6.9 Hz,CH,-CH,),0.91(3H,t,J =7.5 Hz,
CH,-CH,),0.65(6H,t,J =7.2 Hz, CH,-CH, ),
"C NMR(75 MHz, CDClL, ) §&: 162.01, 154.26,
140. 67, 131. 13, 130. 28 , 125.91 , 125. 12, 124. 74,
111.49, 109.55, 74.35, 64.68, 54.46, 44.91,
43.72, 40.67, 36.89, 30.94, 30.31, 17.24,
8.51,8.00,

5-(1-T A&-1-(4-(3-T &3 & &-E %A R
) B-FAEKIR)-A ) -1- T F b g 2-F BR-2-vb
vE P A (13e)

il & 7 2 RAL G 1) 13 KR O R IR ER 5 A
(] = g R R i, 19 3 A, die R T6%
HRMS ( ESI™, m/z) ; Caled. for C;; H, N,O, [ M +
H]* 521.33 Found 521.33,'H NMR (300 MHz,

CDCL) 8:8.59 (1H, m,Py-H),7.70 (1H, m, Py-
H),7.42(1H,m,Py-H) ,7.22(1H,m,Py-H) ,7. 03
(IH,d,J =8.4 Hz, Ar-H),7.01 (1H, s, Ar-H) ,
6.81(1H,d,J =2.1 Hz,Pyr-H) ,6.73(2H,d, J =
8.4 Hz,Ar-H) ,6.61 (1H,d,J =2.1 Hz, Pyr-H) ,
5.35(2H,s,CH,-Py) ,4.30(2H,q,J =7.2 Hz,CH,-
0),4.13(2H,t,J =6.0 Hz,CH,-N) ,2. 17 (3H, s,
CH;-Ar),1.96 (6H, m, CH,-CH, ), 1.55 (4H, m,
CH,-CH,),1.35(3H,t,J =7.2 Hz, CH,-CH, ),
0.90(6H,t,J=7.2 Hz,CH,-CH,) ,0.66(6H,t,] =
7.2 Hz,CH,-CH,) ,” C NMR (75 MHz, CDCl,) §:
160. 07, 154. 48, 149. 25, 139. 94, 136. 78, 131. 96,
130. 23, 127. 06, 125. 87, 121. 63, 117. 92, 109. 61,
74.35,65.93,64.69,44.90,43.99,36.90, 30. 43,
17.06,8.56,8.01,

4-(5-(1-T3-1-(4-(3-T A&-3-7 - E R AR
A&)-3-FHREK)-RE)-1-Thnbeg-2-FBL AL )
KV BR T A% (13f)

&9 12(0.50 g, 1. 16 mmol) ¥ T 5 M)j
(10 mL) , 7£ 0 C F Jm A 4-H JEL 0L g (0.59 g,
4.8 mmol ) , #E £ 10 min, K S A EDCI(0.24 g,
1. 28 mmol ) 4-FFEAKHER 2,15 (0. 21 g,1. 28 mmol )
FHRZ 70 °C B RN 7, IAIK 10 mL, Z PR &
fi 20 mL 5, KIZFH LR LER (15 mL x3) ik
GBIFANZ, HiGE K pEd, JOKBRR e T
Wi ZR VR, et ek alifl (S be-H i, 100 1)
TR 0. 52 g W% 77% . HRMS(ESI* ,m/
z) : Caled. for C;sH,, NOg[ M + Na] ™ 600. 34 Found
600. 32,'"H NMR (300 MHz,CDCL,) §:8.09(1H,s,
Ar-H) ,8.06 (1H,s, Ar-H) ,7.26 (1H, s, Ar-H) ,
7.23(1H, s, Ar-H) ,7.05 (1H, d, J = 8.4 Hz, Ar-
H),7.03(1H,s,Ar-H),6.94 (1H,d, J=1.8 Hz,
Pyr-H) ,6.76 (1H,d,J =8.4 Hz, Ar-H) ,6. 71 (1H,
d,J=1.8 Hz,Pyr-H) ,4.34(4H, m,CH,-0) ,4. 14
(2H,t,J =6.0 Hz,CH,-N),2.19(3H,s, CH,-Ar) ,
1.97(6H, m, CH,-CH, ), 1.56 (4H, m, CH,-CH, ) ,
1.39(6H, m, CH,-CH; ) ,0.91 (6H,t,J=7.5 Hgz,
CH,-CH,),0.69 (6H,t, J =7.2 Hz, CH,-CH, ).,
"C NMR(75 MHz, CDCl, ) §&: 165.58, 158.37,
154.49,139.76,139. 76, 132. 60, 130. 99, 130. 19,
128.22,125.26, 121. 88, 119. 13, 109. 67, 64.70,
61.00,44.92,44.16,30.95,30.38,16.97, 14. 33,
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8.56,8.01,

3-(5-(1-TA&-1-(4-(3-T &3 B A-E XA A
H)B-FREA)-mA)-1-T A bk 2-F EEf L)
7 ek (13g)

il Ik FA G W) 13E, 4 4- 32 FEOR R 2 1R
e 3-F R F I, A9 3 0 @ R, o 69%
HRMS (ESI* , m/z) : Calcd. for C,; Hy, FNO, [ M +
Na]* 560.33 Found 560.31,'H NMR (300 MHz,
CDCl;) 6:7.34(1H, m, Ar-H) ,7. 15 (1H, m, Ar-
H),7.01 (3H,m, Ar-H) ,6.73 (2H, m, Ar-H, Pyr-
H),6.60(1H,d,J =1.8 Hz,Pyr-H) ,5.22(2H,s,
Ar-CH,-0) ,4.29(2H,q,J =7.2 Hz,CH,-0) ,4. 14
(2H,J =6.0 Hz,CH,-N),2. 18 (3H, s, CH;-Ar),
1.96(6H,m,CH,-CH, ) ,1.54 (4H, m, CH,-CH, ) ,
1.36(3H,t,/=7.2 Hz,CH,-CH,) ,0.91(6H,t,J =
7.5 Hz,CH,-CH,),0.66 (6H,t,J =7.2 Hz, CH,-
CH,)."” C NMR (75 MHz, CDCl,) §&: 163.15,
162.24,154.46,139.93, 131. 98, 130. 23, 127. 05,
125.87,125.14,123.45,114.98,114.71,109. 58,
74.37,64.69,44. 88 ,44.01, 36. 88 ,30.92,30.41,
17.07,8.56,8. 02,

N-F 2 3-(5-(1-T3%-1-(4-(3-2 43 £3%-E
RIAREAR)3-F RK AR )-R k) -1-T Ak g 2-F
BEhc A ) A A (13h)

Btk &9 12(0.50 g, 1. 16 mmol) IH T Z I
(10 mL) , A 4-H B0 iE (0. 59 g,4. 8 mmol) 7E
40 °C v 10 min, FFif %8 70 C A 4-fiF SEAR%
£4(0.28 g,1.3 mmol) . [H]3 )7 2. 0 h, il A N-FH
KR (0.09 g, 1.3 mmol ) o [m] 9 1 B A K
10 mL, 1% £ g 20 mL Z 1, K2 C 1R & g
(10 mL x3) YWIHGIFAHZ, i SR LK
VeV, TOK B ER BN T M8, 28 KV, e pt (i 2lifk
(TR CTEE-Arii e, 125 ) A 1 €5 [ A, 14 83%
HRMS (ESI™, m/z) ; Caled. for C;, Hyy N;O, [ M+
H]" 496.35 Found 496.35,'H NMR (300 MHz,
CDCl;) 6:7.01 (1H,d,J =8.1 Hz, Ar-H),7.01
(IH,s,Ar-H),6.73 (1H,d,J =8.1 Hz, Pyr-H),
6.55(1H,d,J=1.5Hz,Ar-H) ,6.08(1H,d,J=1.5
Hz, Pyr-H), 4. 13 (4H, m, CH,-O, CH,-N ), 3.72
(2H,t,J =6.6 Hz,CH,-N),3.24(3H,s,CH,;-N),
2.70(2H,t,J =6.6 Hz, CH,-CN),2.17 (3H, s,
CH;-Ar),1.95 (6H, m, CH,-CH; ), 1.56 (4H, m,

CH,-CH,),1.35(3H,t,J = 7.2 Hz, CH,-CH, ),
0.90(6H,t,J =6.9 Hz,CH,-CH,) ,0.66(6H,t,] =
7.2 Hz,CH,-CH,) ,” C NMR (75 MHz, CDCI3) §:
164.62,154.19,139.99, 130. 66, 125. 98, 125. 03,
123.38, 113.69, 109.53, 74.35, 64.68, 45.07,
43.13,36. 89,30.95,29.69,17.02,8. 65,8. 01,

N-F & -3-(5-(1-T-1-(4-(3-T 43 £ 4-E
RARER)3-F AR )-A L) -1-T Kbk -2-F
Bt he 2 ) R e (13i)

il 285 7k G 4 13h 5 N-H R DY 46 i
N-FRJEOR B, A5 31 (€8 [ 44, e % 86% . HRMS
(ESI", m/z): Caled. for C;; Hg N,O, [M + H]
519. 34 Found 519.35.,"H NMR (300 MHz, CDCI,)
5:7.23 (2H, m, Ar-H) ,7. 13 (1H, m, Ar-H) , 7. 04
(2H,m,Ar-H) ,6.79(2H, m, Ar-H) ,6. 65 (2H, m,
Ar-H, Pyr-H),6.35 (1H,d, J = 1.8 Hz, Pyr-H),
4.23(2H,q,J =6.9 Hz,CH,-0) ,4.12(2H,t,] =
6.0 Hz,CH,-N) ,3.40(3H,s,CH,-N) ,2. 13(3H,s,
CH,-Ar),1.97(2H,t,J =6.0 Hz,CH,-CH,) , 1. 62
(8H,m, CH,-CH,),1.39(3H,t,J =7.2 Hz, CH,-
CH,),0.91 (6H,t,J =7.5 Hz, CH;-CH, ), 0.44
(6H,t,J =7.2 Hz,CH,-CH,) ., C NMR (75 MHz,
CDCL, ) &: 164.35, 154.23, 146.05, 140. 14,
130. 08, 128.92, 126. 68, 126. 15, 125. 78, 122.79,
116.49, 109.36, 74.35, 64.66, 44.72, 43.31,
37.82,36.89,30.94,17. 44 ,8.49 8. 02,

N-(5-(1-T3-1-(4-(3-TA3-24-F X AL &
H)3-FHRRA)-FE)-1-T A bk 2- 9 B &)
hok (13))

il 48 5 B [FAG G 4 13h K N-HTER IR P 48t it
Ny b, 45 1) Gty R4, W3 78% . HRMS (ESI™,
m/z) : Caled. for Cy, Hi N,O, [M + H]" 499. 35
Found 499.35,"H NMR (300 MHz, CDCL,) §:7.02
(IH,d,J =8.1 Hz, Ar-H),7.01 (1H, s, Ar-H) ,
6.72(1H,d,J =8.1 Hz, ,Pyr-H) ,6.53(1H,d,J =
1.8 Hz,Ar-H) ,5.97 (1H,d, J = 1.8 Hz, Pyr-H),
4.13(4H, m, CH,-0),3.69 (8H, m, CH,-0, CH,-
N),2.17(3H,s, CH;-Ar), 1. 95 (6H, m, CH,-CH,
CH,-CH,),1.56 (4H, m, CH,-CH, ), 1.35 (3H, t,
J=7.2 Hz, CH;-CH, ), 0.91 (6H,t,J = 7.5 Hz,
CH,-CH,),0.66 (6H,t, J =7.5 Hz, CH,-CH, ),
"C NMR(75 MHz, CDCl, ) §&: 163.57, 154.44,
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140. 03, 130. 60, 125.97, 125. 00, 123. 06, 112. 87,
109. 49,74.35,67. 05 ,64. 68 ,45. 06 ,42. 93 ,36. 89,
30.79,17.28,8.67,8.01,
2.3 EAED ZHRESEEAGHR

SCHRE RS 1o, 25 (OH),D, Alif3 N R 406
P 0L 24 ( HL-60 ) ] B 2 SR A% 40 Jf oAb, 9 HLAIE
WM HL-60 443 fLRE ) — B2 B 5 kb
AW VDR $EhaE 1A 5 IR I A BF 5 18 3 )
i ARG Hrxt HL-60 40 i i 4t 231k BE 1 ok 1] 2
7 FLXF VDR iy shee Ji. LA 1a,25(0H), D,
CEAL=EE) \LG190155 (Yo 454 ) o BT AR
2y, BRI,

Table 1 HL-60 cell differentiation inducing activity of the target com-
pounds 13a-13j (x +s,n=3)

Compd. ECsy/ ( pmol/L) Compd. ECsy/ ( pmol/L)
13a 2.20 +0.20 13g >50

13b >50 13h 5.38 +0.52
13c 10.34 £1.21 13i 1.19 £0. 31
13d 7.56 £0. 63 13j 0.10 £0. 023
13e >50 LG190155 0.59 +0. 048
13f >50 Calcitriol 0. 009 0 +0. 000 33

Hop 3t 6 b4 4 (13a,13¢,13d, 13h,
13i,13j) 3 Bl 2 4 19 HL-60 {2 73 {1t 5 14
(EC5, <50 pmol/L) , A 6 b & ¥ HA

Uy VDR ¥ shae J1. 1G9 13j B94E o A id 1
i (ECyy = 0.10 wmol/L) , i T 96 1L & W
LG190155 . 44k 1) %) Wbk e A 00 ik A iy 5 A7
PEIEIAT 5] Qe bk A BT P A R T AR M R AT
fie 5 VDR Y2 MR 5% FETE L B E T, X 32 A 1
BENRE SR, A S HL-60 40 i /0 1k it g J1
SIBETIN G TS A A R R AR SRR A
SHERE 7 22 SO BR T B ST 1 5 AT ), 32 AR B
AR KRR, fEMEET 5 A EARZIG, BT
L % A0 %) 0 5% =25 1) 7 BEL 38K, Ak 5 P AS e AR 47
152 K856 LB Y10 VDR #shae a2z, 1m
TE B Y B B 5] A /N4 (13h,131)
B, A P 0 M3 5, U B AT DL 3 8 e 5
5K GE B A AR RS AL G 1 VDR 33
CEARS
2.4 Bf I m R S A B b K

MR SCHRIRAE ", SR T MTT 3 A SC i ist
T 10 A~ B 54) 13a ~ 13 X VDR i I8
N HIS s 4 i (PC-3) AN FLIR IR 40 s (MCF-7) |
NZE 4 M ( Caco-2 ) 1A 8 241 i ( HepG2 ) 1
HEFEANHNTEE, R B2 T HARL G Por A&
ML (102 ) By 52, LB 1k = A1 LG190155 Jy FH
PEXTRE S5 R WK 2,

Table 2 IC5, values ((umol/L) of the target compounds 13a-13j against cancer cells and normal cells (x +s,n=3)

Compd. PC-3 MCF-7 Caco-2 HepG2 102
13a 18.38 +1. 56 >50 37.28 £3.52 0.11 0. 076 15.24 £1. 18
13b >50 14.43 +2.56 14.95 +0.25 5.35+0.67 8.64 +0. 096
13c 17.73 0. 60 5.23 £0.37 11.85 +£0.27 >50 >50
13d 15.17 0. 58 >50 >50 >50 >50
13e 29.01 +0. 36 >50 >50 >50 >50
13f >50 >50 >50 >50 >50
13g >50 >50 >50 >50 >50
13h 10. 88 +1.34 2.82+0.18 11.83 +1.02 >50 2.28 +0.17
13i 15.87 =1.47 >50 >50 >50 >50
13j 11,12 1. 11 4.55 +£1.06 17.44 £0.72 40.25 £5.15 4.77 0. 38
LG190155 >50 7.87 £0. 12 16.99 £ 1. 06 >50 5.14 £0. 56
Calcitriol 17.25 +0.23 5.59 +0.57 4.46 £0.76 >50 0. 67 0. 065

Br 7L 5P 131 F13g b HoRIE ST ix 4
A 200 M 6 B0 S A — S R LR
13a £ HepG2 Z1 Jifg #k v 19 3 5 30 i 335 A% 5 47
(1C5y =0. 11 wmol/L) , H S it fiT- 4 il 102 fY 17
iR B (1Cs = 15. 24 pumol/L) , B 1L 5 4]
13a XJfiFiR 4 i B — s #5159 13h
£ PC-3 \MCF-7 Hl Caco-2 4 bk 14 38 e 30 1 35

PR (1Cs, =2.83 ~11.82 wmol/L) , fft FBHIE
Xof B AEL 00 25 5 T A L 102 A5 4 ik 1) 44 il 4
(1C5 =2.29 pmol/L) , B G 13h [ 1L 51k
Ao

G 13 AR 70 AT P4 1y iy EL X 4 Bk
2906 PO 8 B A 75 A, o M D PR AT R ol
ML PRINEE & A AR k3R, AL BES VDR JE IR
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VE A5, 3L AL R L A 0 2 B RS .

SV, R S —E YK BE ST, $ i T VDR 1Y
WBIRES) , (AL S 2 AL T PR AN SR 1 5
PEARIE 5 o

A4 13 1 13g (94 73 4 175 14 i G 411
WG PERR B . X T L rs 30 B Mg 51 AT
AP ERLE RIS, WH 0 P50 23 1) 0 2= ) 437 B, A
BUIARIRG b 5 Z K455, LB W) VDR ¥sh
RE S22, T T 240 114 444 400 3 A e R 20
Ko MALEH 130 1AL 50 P T 1 038 B0 300 ) 355 17k
AR, X U] I o 9 U T S LA 3 R
VDR _E 78 (Kl 38 AR AR, i 2> 1 55 7 26
2 [A) 37 B R 1M

51 13b 1 42 73 A0 3 Pk BAR AR A, (5 XS
MCF-7 ,Caco-2 I HepG2 {4 B i 4 & i 40 ] 1
P, 3278 AT REBLAL & W03 05 HAth 23 5 HIL ) 3 1]

ABRFEHET 328 5E-3- M i Bk b R AT AR 5
SCHRARGE A9 — AR e AT A= MU AR L, B i
IRAEH A S 5 2 RS 5 K B
REAE 5514 B VDR BT K P AR AR ™ A i K AR
RT3, i P A oK R A 5 5 VDR Y
REEMIRIEIC WA . I H AR L 15 H 119 2
JAF BT A RE, / 5 VDR |28 #Y 7K 58 38 AH
e

2 % X
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