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= B oA WEE o p-E2E3 AE $THES 0|nd 953 fanesyl protein transferase(FPTase) &} | 84S
UEld  1,3-diphenylpropenone FEAMEC] thElA in viroA] AFEY] UM EFQ AS49FIHE H|E 5}
SKMEL-2(3]5-¢}), HCT-15(Z273<%), SKOV-3(zbz¢h) & XF-498(H )5 559 TF AZFd e AE=4<S
235l 7|AE e 2357 W3l itE T2-FA DA (SAR)E Free-Wilson® ¥} Hansch''H .02 7 E31Y
th AAH 2= styryl groupF <] Y-X|3H7] 5t} benzoyl groupZ 9] X-X|87]7} AEEA] 2 FHX>Y)S vlH
o, 2,4-dichloro X| 3|, 159} 2,4-dimethyl X| 8], 160] BE 2% AEFd| st 71F & AXTEAL el
Wtk =3 X287 F2 FA72H0,,=0.22~0.29)9] k5t AR}Z A (c>0)0 23 AAAL Zako)l g&EH e

2 AZE40] F7h5He Bas] YA logh, B, % RYS 5 U 942 JTL WAT 98 Bkt

(1998 129 149 A<=, 1999 19 229 )
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H| 23S of-BEX 3t AlE fREAEC] A8 BYd &
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(FPTase) ANBHAHYE 5 (1999) ez 3
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Wilson ¥}'87®7} Hansch W% 0 & AE3HT).
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714 EZL dAA tE SFES AL e 2l
Aol FF AMEFQ A549(=), SKMEL-2(3]5-9}), HCT-
15(27¢%), SKOV-3(3 %), XF-498(5 %) 5 559 A=
Fol thated Elol wel® 9= setlTa ofsgy AT
Aol AEEA HABE PPt 283 71F FE2A
H2 =g HE EAZHobs, plo)® Free-Wilson2] 2

Hansch2] o] &]3}e] AliFgh(cale, ploys AlXHFA T

TE-EY ZHSARAC| R

714 ¥A% phenyl group’de] X|37|(X 2 Y) ¥s}ol| o}
g AA FFAE g MEFAFC vX = ¢S HE
3}7] J8ke] Free-Wilson £-4](SAS software, Ver 6.12)""2
A AEFE T T2-FA B A (SAR)YA L Obs.pleitdt X 2 Y-
x)gt7] @3lel] & Hyper Chem.(Ver. 4.0) 2 713 (Hyper
Chem, 1993)20.2 AXHPM3)E E2} AETFMO)EHS o-
i 2 B-EkA9] A3t 283 CLOGP(Ver. 3.53)Z =1
o 23 254 (logP)t” 5, thFet E&-318t seajE™
(Table 2)5-& QSAR Z21#Y0) Ag3le] FE3H o
#HE BARES U

o o g

NzZ=M

BEE AEEA (plo)e] H$(Table 3y= ek 4.03~5.08
(A549: 4.03(3)~4.72(15), SKOV-3: 4.17(3)~4.92(10 2 16),
SKMEL-2: 4.19(5)~5.08(15), XF-498: 4.43(18)~4.96(16) &
HCT-15: 4.31(3)~4.97(10))2 SKMEL-20] tiale] o=
2 AZESAHS YA TF AEF HE P 2 ple
< JEhA X3S A549:15(X=2,4-Cl,, 4.72), SKOV-3:10
(Y=F,, 4.90)7} 16(X=2,4-(CH;), 4.81), SKMEL-2:15(5.08),
XF498:16(4.94) 18] 31 HCT-15:4(Y=4-Br, 4.89), 10(4.97),
15(4.89) & 16(4.91) 5 o]l o.m &3], HCT-150 thatod=
4719 B3HEo] v Fd AEEALE 1Yo

ol 33E FolA X-X &A1 2,4-dichloro x| 3],
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Table 1. Matrix used for Free-Wilson analysis in inhibition of

cancer cells(ply,) of in vitro 1,3-di-phenylpropenone derivatives®

Substituents
No. ABCDEFGHIJTKLM
X Y

1 H 4-CN 1 1
2 H 4-Cl 1 1
3 H 4-NO, 1 1
4 H 4-Br 1 1
5 H 4-OCH, 1 1
6 H 4-CH, 1 1
7 H H

8 H 4-OCH,Ph 1 1
9 H 4.F 1 1
10 H penta-F 5 1
11 4-NO, H 1 1
12 4-C1 H 1 1
13 4-Br H 1 1
14 4CH; H 1 1
15 24Cl, H 2 1
16 2,4-(CH:;,H 2 1

17 4-CF; H 1 1
18 4-O0ph H 11

{(X)phC(=0)C H=CzHph(Y), (A:CN, B:Cl, C:NO,, D:Br, E:OCH,, F:CH,,
G:OCH,Ph, H:F, I:C,H;, J:CF;, K:OPh, L:IX, M:IY).

Table 2. Physico-chemical parameters of X and Y-substituents
in 1,3-diphenylpropenones

No LogP” R MR E/ L¢ B o Ct
1 325 019 633 -051 423 160 066 -0.233
2 453 015 603 -097 352 180 0.23 -0.245
3 35 016 736 -252 344 170 078 -0.215
4 468 -017 888 -116 3.83 195 023 -0.242
5 373 051 787 -055 398 135 -027 -0.262
6 446 -013 565 -124 300 152 -017 -0.255
7 381 000 1.03 000 206 100 000 -0.251
8 550 - 3174 - 820 135 -023 -0.261

=]

396 -034 092 046 265 135 006 -0.246
10 453 -1.70 460 -230 1325 6.75 030 -0.216
11 372 016 736 -252 344 170 0.78 -0.266
12 460 -015 603 -097 352 180 023 -0.255
13 475 -0.17 888 -1.16 3.83 195 023 -0.255
14 499 -010 1030 -131 411 152 -0.15 -0.250
15 507 -030 1206 -1.94 7.04 3.60 0.63 -0.255
16 511 -026 1130 -248 6.00 3.04 -030 -0.253
17 483 019 502 -240 330 198 054 -0.261
18 621 -035 27.68 - 451 135 -0.03 -0.251

*Hydrophobicity, °Resonance parameter, “Molar refractivity (cm’/mol),

%Steric constant, “STERIMOL parameter, ‘Electronic constant, *Net charge of

o-carbon atom.

159} 2,4-dimethyl X|3H4], 16 S0] 5%9] ZokA| x| T35}
o BT ple=5.0 FFo2 7P} B2 ALEHE HYow
A styryl group% Y-X]8A H.r} benzoyl groupZ X-X| 8+
7F 8 3A S v T Y pl=X>Y)S AALSkA 9]
t}. o710l A 2,4-dichloro group& AR} LA ZM (Z0=0.63)
Bk o2}, 2,4-dimethyl group} t] Bo] A%4AL Z714]
7 Qa(logP>0)z 1§37 Bt 2 A A 7
ol QA trifluoromethyl®} 7Z+2 X]317], 17 B ul= WAl

v Al

T AgtE F221 2,4-dichloro X3, 157} A4 9)] 1

5 7]of3te Ao Holxin

AFEFArole] MEEY AAE HES vl E3], SKOV-
39} XF498, HCT-15 21 SKMEL-2¢} HCT15 18|11 XF
4983} HCT15Ao]oll&= vl w A %53k H) &4 (R>0.80)S
Hepd o2 A 7A@ A dig AESAo] FAEE 7
goz dHES Az 4 9l :

FZ-MEZSY 2 (SAR)
5% TG AET U AZEAE HAA 29 E 8] 99
A F2-8ABA(SAR) AW 9] 314<¢l Free-Wilson
™o 7 A H matrixE 27 (Table 1)E 2} X579
e 7| 2E HESF oY F8 wigt X879 7o
= fATh

g &, HCT-15 AlE5Fe] 3t 7| dEZ] AXE-S
2 Am(2F90%, r100)8H= Free- Wilson £4] A}E (1))
of Yetidet. 283 % Alx HE (129 E= f=
d vy FsE A BA(>0.80) EEHE 7+ 2§
£9] 7|9 EE Table 49 2.9k} =, HCT-15, SKOV-3
2 SKMEL-2¢] 73-$-+= cyano, bromo, methyl 2! benzyloxy
groupE-o] MEFAol| 714519 o™ E3], benzyloxy group
< HCT15¢] -9 7} £ 7| =& Btk &3, X-28
A& HCT-15, A549 2 XF498] 9lojA] Y-x]gkA| B} k7t
Y5 7o E UehidY. olEdE v AL B
SKOV-3 A ¥+ SK-MEL-2¢} H]£:3}A X- 2 Y-phenyl
group?] X|7] Z9lo] HEEA S ZAA(IX & TY<OA]7| 2
2 frojg vhel X 3r]e] 7o ade gl e dudn.

O

HCT15: pl,=0.111(=0.212)[CN]-0.001(+0.137)[Cl]
-0.252(40.198)[NO,]+0.043(+0.198)[Br]
-0.369(£ 0.212)[OCH,]+0.015(+ 0.126)[CHL]
+0.131(£0.212)[OCH,Ph]+0.046(+ 0.045)[F]
-0.484(+0.254)[CH,]-0.544(+ 0.254)[CE;]
-0.504(£0.254)[OPh]+0.084(+ 0.254)[L]
-0.061(+0.212)[1,]+4.800(%0.154) )
(n=18, s=0.155, F=2.57, r=0.945 %! r'=0.893)

AAF7I(X R Yyt Hshghol] WE A549 F 5% 4 A
Z3o gk AESA WA= 2 GHBA(SARS
Hansch *'H% wte} ojsfslr] 913te] ME=A (pLost o
43t B2]-313} wehn e E719] correlation matrix 2 HE =
AR #A e rHsd BE BANES AR A3,
ZU AEF HZ vz ASA(r>0.770~0.946)0] &
@D~(6)2 &5 F=3to] Table 5 ] s}3it).

FEHoR V1A IFEY AESHLE XA 879 X%
7] A5 (0)7F AR 2 (05p=0.211~0.3001& 71X meta L=
para-*X2-E chlorot} bromo group(c,,,=0.23~0.39) F2
AAF EA(o>0)0] 9jEH IS dgsia .

A5499] 7ol AEZEAL ARTA 93 A&}
(0) & YA EAR] X379 Ho)7} gErE(L>0) 12l
aEAAAHCYe] SHE I 248 o] T7HE A(ple=
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Table 3. Inhibition (pls,) of various cancer cells in vitro of 1,3-diphenylpropenone derivatives

Comp. M.P. A549° SK-OV-3° SK-MEL-2° XF498° HCT15°
No. (lit, °C) Obs. Cal! Cal®* Obs. Calf Cal® Obs. Cal! Cal® Obs. Cal! Cal® Obs. Calf Cal®
1 146~148 418 418 426 470 470 450 474 474 455 477 477 459 485 485 4.64
2 104~108 442 442 435 473 471 482 477 476 482 477 465 474 480 474 492
3 152~155 403 404 405 417 421 431 420 432 434 420 435 432 431 449 446
4 110~112 423 422 415 470 467 482 474 458 482 474 464 471 489 478 492
5 6870 415 415 414 430 430 440 419 419 416 441 441 446 437 437 445
6 90~93 415 436 425 471 475 454 438 459 437 459 472 448 476 475 461
7 50~52 433 433 436 474 474 472 461 461 464 476 476 478 480 480 481
8 110~112 437 437 - 472 47 - 448 448 - 474 474 - 487 487 -
9  82~84 459 433 455 474 471 A77T  AT73 454 471 477 471 480 479 479 486
10 84~85 430 435 430 490 491 480 489 493 482 461 462 472 497 497 492
11 146~148 4.15 414 422 432 428 432 440 429 455 466 452 467 481 463 472
12 9597 431 452 424 474 478 480 462 473 441 473 482 476 481 4838 4.63
13 102~103 430 431 430 472 475 475 439 455 444 470 481 475 482 493 4.64
14  51~53 430 430 436 462 462 462 424 424 421 A57 457 465 440 440 451
15 4546 472 462 470 483 482 487 508 504 504 473 474 480 489 488 497
16 - 460 450 462 492 490 483 481 471 481 494 488 476 491 491 484
17 121~122 429 429 420 433 433 433 431 431 443 449 449 445 434 434 464
18 - 426 426 - 433 433 - 433 433 - 443 443 - 438 438 -

*Lung cancer (1.96), "Uterine cancer (1.37), °Skin cancer (2.47), Brain cancer (1.44) & “Colon cancer (3.12), ‘Calculated by Free-Wilson analysis methods,

Calculated by Eq. 2~6 in Table 5.

Table 4. Group contribution calculated from Free-Wilson analysis

Cancer CN Br CH, Bz IY Cl F T

HCT15° 0.111 0.043 0.015 0.131 0.084 - - 0.945
SKOV3 0.039 0.013 0.085 0.059 - 0.045 0.049 0.995
SK-MEL 0.294 0.134 0.144 0.034 - 0.309 0.096 0.918
A549 - - 0.037 0.047 0.089 - 0.006 0.811
XF498 0.041 - - 0.011 0.137 - - 0.886

"benzyloxy group, "X-sub. phenyl group., “From eq. (1). r=correlation coefficient.

Table 5. Correlation equations of various cancer cells inhibited in vitro by 1-(X-phenyl)-3-(Y-phenyl) propenone derivatives

CellsA‘ Eq. No. Equations n s F r r Opt.f
asag 2 p15°='0'024(21“""""8'021)2‘“0(‘(1)2321;’;51) (")'0('8%811‘14)‘“""4('(7).21560) 16 0070 2362 0946 0.895 8.021
SK-OV-3° 3 PIS"z'l'666(%'0‘233)2i(l)z‘égg‘)*(‘”‘g)'%g;’l“m*(“diﬁ) 16 0.114 0219 0902 0815 0233
SK-MEL-2" 4 p15°='2‘048(6""'0'299)2'?6_2013071;’3[’ m?g:ggg?‘ngﬁfg) 16 0121 1608 0924 0.854 0299
XF498° 5 p15°='1'828(""°'0'211)2;8:(1;3:10@ ““'(()6?3;’;‘“:5'35:2) 16 0107 730 0852 0.726 0211
HCT15 ¢ plsy=-1.682(Gc-0.258)+0.226B,,-0.128l0gP,+4.918 6 0167 40l 0770 0593 0258

(0.099)  (0.051)

(0.068)

Ph(X)=H, Ph(Y)=sub.:1~10, Ph(X)=sub, Ph(Y)=H:11~18, “Lung cancer, *Uterine cancer, °Skin cancer, *Brain cancer & °Colon cancer, ‘Optimum value.
*Number of compounds used in regression analysis; "Standard error; “Calculated F value; ‘Correlation coefficient; “Variance in plyo(Obs.) explained by the

regression. ‘Opttical values.

1.092(;0-0.243)+0.135L1-2.238Co,+3.843(n=16, $=0.095,
F=11.68, r=0.900 2 r=0.810))A& A|Al51Y cAt4=9] 2A
ZH(Gon=0.243) 0 2 HE] 3t AR} BAZ} FAdol JF(81%,
100r)S- PIX| 3 Q5g A2 & 4= gick. 2]y STERIMOL”
g EQl Lol thdh 2344102 f28 (2)2)o] A%
= A9 oF 90%(¢, 100)2 AHslu vl e w=w
X 2 Y- S oLy FEL)we HA
B L)m=8.024] ZHE A&7 |24 X-A&7)e 71D &

Ho| AehAe) B BRI BT Ael B4
B4o] AA Feigol of= EFF B0 LAY W]
ARA He AT Edsk Fol Bolshe AR
H1=9l 2524 (logP=logP+Em)e] SRk 27}l (IogP>0) 22
olojol AEHHE 7M1 £ 9e AYS AN 3
o Ea, BAEY M)l 0E Tl s He
HEZ(MR<<0) JTF& PIAEE EHAMH0)OE 285}
A 43 F Ak EAEAA YALHM<OPZ FF
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The Cytotoxicity of 1,3-diphenylpropenone derivatives

Nack-Do Sung*, Seong-Jae Yu, Byung-Mok Kwon', Chong-Ock Lee’ and Sang-Un Choi'(Division of Applied Biology
& Chemistry, Chung-nam National University, Taejon 305-764, Korea; 'Protein Regulator R.U., Korea Research
Institute Bioscience and Biotechnology, Yusong, Taejon 305-600, Korea; "Screening and Toxicology Research Center,
Korea Research Insititute of Chemical Technology, P. O. Box 107, Yusong, Taejon 305-606, Korea)

Abstract : The cytotoxicity of 1,3-diphenylpropenone derivatives known to inhibit the farnesyl protein transferase
(FPTase) was examined against various established tumor cell line, A549 (lung cancer), SKMEL-2 (uterine cancer),
HCT-15 (skin cancer), SKOV-3 (brain cancer) and XF-498 (colon cancer) of the 1,3-diphenylpropenone derivatives
showing farnesyl protein transferase (FPTase) inhibition activity. And the structure-activity relationship (SAR) between
structure of 1,3-diphenylpropenone derivatives as substrate and cytotoxicity was investigated by Free-Wilson analysis
as well as Hansch method with tumor cell lines. From the result of Free-Wilson analyses, X-substituents on the
benzoyl group have a more important role than Y-substituents on the styryl group. The 2,4-dichloro substituent, 15 and
2,4-dimethyl substituent, 16 showed the highest cytotoxicity (average pl,=5.0). Particulary, the cytotoxicity of X-
substituents increased with electronic effect (6) due to weak electron withdrawing group with optimum value (0.,=0.
22~0.29) whereas that of Y-substituent resulted from various factors such as logP, B, and R constant.

Key words : QSAR, Cytotoxicity, 1,3-diphenylpropenones, Free-Wilson analysis, Hansch method
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