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Abstract: Based on the chemical structure of known compound, 12 isatin derivatives palmitoyl transferase
inhibitors are designed and synthesized using bioisosterism and molecular docking, while their anti-tumor activities
in vitro are determined. The structures of the target compounds are confirmed by 'H NMR, "C NMR and HR-MS.
In vitro anti-tumor assay illustrates that compound 5b exhibits similar anti-tumor activity to the control (IC,, =
8.4 umol-L™"), with IC,, value of 12.0 umol-L" against MCF-7 in which palmitoyl transferase is highly expressed.
Compound 4b shows higher inhibitory activity against HeLa (IC,, = 8.1 umol-L") than cisplatin (IC,, = 40.1 umol-L™).
The molecular docking demonstrates that all compounds could completely enter the site of 3'-adenosine monophos-
phate-5'-diphosphate (PAP). Taken together, isatin derivatives represent promising compounds for the discovery of
novel anti-tumor agents.
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Figure 1 Reported some anticancer isatin derivatives
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Figure 2 Representative palmitoyl transferase inhibitors
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Table 1 Physical properties and spectra data of the target compounds 4a-4h and 5a-5d
Compd. Yield Property ~ mp/°C '"H NMR (600 MHz, DMSO-d,) “CNMR (151 MH, ESI-MS
1% ’ 6 DMSO-d,) (m/z) [M+H]
4a 83 Yellow 212.0-213.1 12.41 (s, 1H), 9.08 (s, 1H), 8.73 (s, 1H), 7.71 (d, /= 7.3 Hz, 178.8,160.8, 142.9, 131.1, 334.133 2
powder 1H), 7.43 (, J= 7.3 Hz, 1H), 7.21 (d, J= 7.9 Hz, 1H), 7.15  131.0, 122.7, 120.7, 119.3,
(t,J=7.5Hz, 1H),3.87 (t,J=6.4 Hz, 2H), 3.51 (t,/=4.5Hz, 110.1, 66.1, 54.9, 53.1, 36.6.
4H), 2.57 (t, J = 6.4 Hz, 2H), 2.44 (t, J = 4.5 Hz, 4H).
4b 70 Yellow 232.3-233.5 12.36 (s, 1H), 9.08 (s, 1H), 8.73 (s, 1H), 7.72 (d, J=7.4 Hz, 178.7,160.9, 142.0, 131.5, 346.169 6
powder 1H), 7.44 (t,J=17.6 Hz, 1H), 7.25 (d, /= 7.7 Hz, 1H), 7.16  131.1, 123.1, 120.8, 119.7,
(t,J=7.5Hz, 1H),3.98 (t, /= 7.3 Hz, 2H), 3.19 (t, /= 7.4 Hz, 110.0, 59.2, 50.9, 48.1, 33.6,
2H), 2.88 (m, 2H), 2.73 (m, 1H), 1.62 (m, 2H), 1.52 (m, 2H), 30.7,22.3,21.5,17.1.
1.34 (m, 2H), 1.07 (d, J= 7.1 Hz, 3H).
4c 80 Yellow 230.0-231.5 12.41 (s, 1H), 9.07 (s, 1H), 8.73 (s, 1H), 7.72 (d, J=7.4 Hz, 178.7,160.9, 142.8, 131.2, 348.148 9
powder 1H), 7.44 (t,J=7.6 Hz, 1H), 7.22 (d,J=7.9 Hz, IH), 7.16 (t, 131.1,122.8,120.7, 119.4,
J=7.5Hz, 1H),3.82 (t,J=6.6 Hz, 2H), 3.62 (t, J=7.8 Hz, 4H), 109.9, 64.7, 54.5,52.2, 37.1,
2.80 (t,J=7.1Hz,2H),2.72 (t,J=7.7 Hz, 4H), 1.91 (m, 2H). 22.6.
4d 87 Yellow 217.3-218.9 12.37 (s, 1H), 9.06 (s, 1H), 8.73 (s, 1H), 7.73 (d, J=7.5Hz, 178.7,160.9, 142.6, 131.2, 360.185 8
powder 1H), 7.45 (t, J=7.7 Hz, 1H), 7.29 (d, J= 7.8 Hz, 1H), 7.17  131.1, 122.9, 120.8, 119.5,
(t,J=7.5Hz, 1H), 3.85 (t,J= 6.8 Hz, 2H), 3.40 (m, 1H), 109.9, 58.3, 51.1, 49.5, 36.7,
3.18 (m, 2H), 2.97 (t, J= 6.3 Hz, 2H), 2.03 (t, /= 7.5 Hz, 31.1,30.7,22.5,21.0, 17.3.
2H), 1.82 (m, 2H), 1.67 (m, 2H), 1.54 (m, 2H), 1.25 (d, J =
7.9 Hz, 3H).
4e 76 Yellow 231.2-232.5 12.38 (s, 1H), 9.08 (s, 1H), 8.74 (s, 1H), 7.73 (d, J=7.5 Hz, 178.7,160.8, 142.8,131.2,  334.1702
powder 1H), 7.46 (t,J="7.7 Hz, 1H), 7.26 (d, J=7.9 Hz, 1H), 7.17  131.1, 122.8, 120.7, 119.4,
(t,J="7.5Hz, 1H),3.84 (t,J= 6.8 Hz, 21), 3.09 (t, /= 7.1 Hz, 109.9,49.1,46.2, 37.1,23.2,
2H), 3.04 (m, 4H), 1.98 (m, 2H), 1.14 (t, J= 7.3 Hz, 6H).  9.9.
4f 87 Yellow 225.8-226.5 12.42 (s, 1H), 9.05 (s, 1H), 8.70 (s, 1H), 7.71 (d, J=7.5Hz, 178.7,160.8,142.7,131.2, 362.165 1
powder 1H), 7.44 (t,J= 7.7 Hz, 1H), 7.21 (d, J= 7.9 Hz, IH), 7.15  131.1, 122.8, 120.7, 119.4,
(t,J=7.5Hz, 1H),3.77 (t,J= 6.8 Hz, 2H), 3.66 (t, /= 7.4 Hz, 110.0, 64.7, 56.6, 56.0, 52.2,
4H),2.74 (t, J = 7.2 Hz, 4H), 2.69 (t, J = 6.9 Hz, 2H), 1.66  24.4,21.7.
(m, 2H), 1.57 (m, 2H).
4g 84 Yellow 217.3-218.9 12.42 (s, 1H), 9.03 (s, 1H), 8.69 (s, 1H), 7.70 (d, /= 7.5 Hz, 178.6,160.7, 142.7, 131.2, 374201 5
powder 1H), 7.42 (t, J= 7.7 Hz, 1H), 7.20 (d, J= 7.9 Hz, IH), 7.14  131.1, 122.8, 120.7, 119.3,
(t,J=7.5Hz, 1H),3.76 (t, J=6.9 Hz, 2H), 3.43 (t, /=7.0 Hz, 110.0, 56.4, 56.0, 51.6, 50.4,
2H), 3.02 (m, 1H), 2.87 (m, 2H), 1.67 (t, /= 7.6 Hz, 2H), 48.5,31.8,24.5,23.71,21.4,
1.62 (m, 2H), 1.57 (m, 2H), 1.53 (m, 2H), 1.35 (m, 2H), .11 18.5.
(d,J= 6.3 Hz, 3H).
4h 64 Yellow 297.5-298.5 12.42 (s, 1H), 9.08 (s, 1H), 8.73 (s, 1H), 7.71 (d, /= 7.1 Hz, 178.7,160.7, 142.7, 131.2, 347.178 0
powder 1H), 7.44 (t, J=7.8, 1.0 Hz, 1H), 7.21 (d, J=7.9 Hz, IH),  131.1, 122.8, 120.7, 119.4,
7.16 (t,J=17.5Hz, 1H),3.77 (t, J= 6.9 Hz, 2H), 2.73 (t, /= 110.0, 51.1, 48.5, 46.33,
7.9 Hz, 2H), 2.64 (m, 4H), 1.66 (m, 2H), 1.50 (m, 2H), 1.01  38.8, 24.5, 10.1.
(t,J = 6.8 Hz, 6H).
Sa 77 Yellow 216.1-217.9 12.43 (s, 1H), 7.54 (d, J = 7.4 Hz, 1H), 7.42 (t,J= 7.7 Hz, 184.3, 175.1, 157.2, 143.7, 372.112°5
powder 1H), 7.16 (d, J= 7.5 Hz, 1H), 7.03 (t, J= 7.7 Hz, 1H), 3.94  143.5, 132.0, 122.3, 120.8,
(s, 2H, S-CH,), 3.82 (t, /= 6.4 Hz, 2H), 3.51 (t, /=4.6 Hz,  120.1, 109.4, 66.0, 54.9,
4H), 2.55 (t, J = 6.5 Hz, 2H), 2.45 (t, J = 4.8 Hz, 4H). 53.1,36.4,33.4.
5b 70 Yellow 265.0-266.3 11.52 (s, 1H), 7.55 (d, J=7.2 Hz, 1H), 7.44 (t, /= 7.5 Hz, 186.2, 178.7, 160.9, 142.5, 384.148 9
powder 1H), 7.25 (d, J=6.9 Hz, 1H), 7.10 (t, /= 6.7 Hz, 1H), 4.02  131.1, 131.0, 122.9, 120.7,
(s, 2H, S-CH,), 3.96 (t, /= 7.2 Hz, 2H), 3.26 (, J= 6.0 Hz,  119.5, 110.1, 56.3, 50.6,
2H), 3.12 (m, 1H), 2.93 (t, J= 7.0 Hz, 2H), 1.76 (m, 2H),  50.4,48.9,35.1, 31.8, 24.3,
1.46 (m, 2H), 1.17 (d, J = 6.3 Hz, 3H). 222,17.2.
Sc¢ 76 Yellow 210.5-211.4 12.44 (s, 1H), 7.54 (d, J= 7.3 Hz, 1H), 7.42 (t,J="7.7 Hz, 186.8, 178.7, 160.9, 142.8, 386.128 7
powder 1H), 7.1 (d,J=7.9 Hz, 1H), 7.07 (t, J="7.5 Hz, 1H),3.93 (s, 131.2, 131.1, 122.8, 120.7,
2H, S-CH,), 3.74 (1, J = 6.7 Hz, 2H), 3.49 (t,J = 4.7 Hz, 4H), 119.4,109.9, 64.7, 54.5,
2.34(t,J=17.3 Hz, 2H), 2.30 (t, /=4.9 Hz, 4H), 1.76 (m, 2H). 52.2,37.1,27.4,22.6.
5d 72 Yellow 200.2-203.0 12.42 (s, 1H), 7.53 (d, J = 7.3 Hz, 1H), 7.40 (t,J= 7.5 Hz, 187.5,178.7, 160.7, 142.7, 402.160 0
powder 1H), 7.11 (d, J = 7.4 Hz, 1H), 7.06 (t, J= 7.6 Hz, 1H), 3.91  131.2, 131.1, 122.8, 120.7,

(s, 2H, S-CH,), 3.70 (t, /= 7.1 Hz, 2H), 3.5 (1, /= 4.1 Hz,
4H),2.37 (1, J = 4.3 Hz, 4H), 2.33 (t, J = 7.3 Hz, 2H), 1.61
(m, 2H), 1.46 (m, 2H).

119.4,110.0, 64.7, 56.5,
52.2,38.8,24.4,21.7, 18.5.
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Table 2 Anti-proliferative activity of compounds 4a-4h and
Sa-5d
IC, /, -1
Compd. sy MO
HeLa MGC-803 MCF-7 RBL-2H3 L-929

4a 38.7+14 49.6+£8.6 82.6+19 542+12 397+2.0
4b 81+20 47.6+51 245+46 585+78 532+59
4c 226+13 62.7+24 413+52 472+1.1 464+32
4d 147+52 394+34 280+12 314+56 61.6+24

4e 49.6+1.1 509+1.0 356+34 399+51 821+2.1
4f 723+1.3 50.7+£8.7 455+12 693+72 11.5+1.1
4g 44.0+22 767+12 81.4+59 592+8.1 546+42

4h 83.7+1.9 63.1£94 672+2.6 8l1.6+34 450=+1.1
5a 33.0+4.0 499+6.6 152+3.6 51.6+72 39.7+£63
5b 126+29 164+1.8 12.0+13 368+19 744+1.6
Sc 434+1.6 447+6.7 449+50 709+15 792+12
5d 824+19 626+1.0 81.3+19 823+3.0 474+17
Cisplatin  40.1+4.1 66.6+68 84+20 498+6.7 52.0+87
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Figure 6 Inhibition of migration of MCF-7 with control,

compound 5b and cisplatin
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O T X SRR, LA Y BE 5 ik N PAP IS 1 11
80, BAYE A R &, AR 7 X SR
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Figure 7 The results of molecular docking (PDB ID: 6BML). A: PAP, B: 4b; C: 5b

Table 3 Molecular docking of compounds 4a—4h and 5a-5d

Compd. H-Bonds interaction p-7 conjugation
4a Serl143; His155 -
4b Ser143 -
4c Serl143; His155 -
4d Serl143; Arg246 -
4e Serl143; His141 -
4f Ser143; His154; His155 -
4g Serl143; His154 -
4h His155; His141 -
Sa Lys130; His140 Lys135
5b Ser143; His141; Lys135 -
Sc Lys130; Lys135; Ser143 -
5d Ser143; His155 -

PAP His141; His140; Ser143; Lys135 -

K PAP 55 A A 19t 22 % 7% Wiy 1) A LA i O sl &, 3X
N JE BRI UL S v R PR A B i e % il 470 A ) 2 3t
Y

SLIGER S

SGW X-4 AU A (R A RHE AR A
7], R KL 1E); Bruker AVIII-600 MHz K% T H 4% % 1% 4%
(Bruker); QEXACTIVE & 4 #% Jit 1% 4 #1 {X (Thermo
Fisher Scientific); LDZX-30KBS 37 3 [k /1 2875 K 1 4%
(b3 2 BET 38 )); W-CJ-ZDF Bl & (e 3l
SO ); AR TR 7R A 48 ) 5 B 35 D [
s M A5 A, TE KR4 T i A B
1 KEYMERK
1.1 N-Q2-RZE) &L (2) 71250 mL [ JE B
A 7.36 g (50 mmol) tL-& %1, F 50 mL f¥) N,N- — F 3t
W e 5t i, TN 8.29 g (60 mmol) K,CO,, = i i
#£ 10 min, F 1A 60 mmol 1,2- iR 248 (1,3- IR A
BEEk 1,4- IR T ), = IR, TLC Bl s w gk f2l
SN 5E 4 I ) SN R BTN 100 mL K, 7% B k7, B
DUGE, ThIEA AL AL . A& 200 B EER (A3l [V (LR &
Big): v (CFig) = 1:5) 2ie S &2, 0K 54%~75%.
1.2 N-4-TBmkZ, 5) &E41 3) K 5 mmol (L &4 2.
6 mmol Na,CO, 1 6 mmol —- 2% Ji& & T~ 50 mL [ Ji& ¢

W N 10 mL TG K 20, % 3N, TLC W e B 3
TR 56 A il B 25 [ A, BRI 280, ok 25
WA . R 200 HEERR B3 [V (LR ZBR):V
ChmER) = 1:2] 2B AP 3. 7% 60%~65%.

1.3 N-4-MBukZ &) FFO-3-FREFR da) K
1 mmol &) 3.1 mmol A IEFRARE T 25 mL 5 Ji ke
A, TN S mL JE K 2B A, 16 HE TR 0 S % UK B
FR, ¥ N 58 BE Ji5 TR 2 80 °C 2 87, TLC W il s b i & .
SN 58 4 R R G DR, B 2 RE RS, AR . R
200 HAER G [V (& D)V (FEE) = 100: 1] 2tk
BibE Y 4a. G 4b~4h S IRILES K, U 60%~
90%.

1.4 2-(N-(4-MBRk 2, B) BELT-3-— 7 FA ELBf) e fog-4-
B (Sa) 1725 mL [E B A I 0.5 mmol f4 54 4
0.5 mmol JTo7/K Z RN 5 mL FEE, $i#E 3% 1 0.6 mmol
R OER T, =R B, TLC W s B3k AR, e B 45 R
Je ¥ R BAR RBINVKAK R, R BRI R, & A
HUAH, To /KB B AN 62 a5 TR B vE 77, 28 200 H i i (i
V(& HE):V(FE) =100:1] itk 15465 ¥ 5a.
AW Sb~5d Z IR IE A AL, TCF 60%~80% -

2 EWEMEITEMN

2.1 PRSMAIETESEM SR MTTREAT R4 e
TEERE AT, RN B AT (MGC-803) A & 2
4 H (HeLa) A\ FL e 40 il (MCF-7) F1K BB B A
L9554 B (RBL-2H3) 4 Ff i 988 248 a3k A7 Bt ik 98 3 12 5
6 T /0N BB ET 4E 20 . (L-929) % H AR A& 4 384T 40 i
BEPESREG . A B (R 4x10° 1Y) 320 21 96 AL
B, £EFL90 Lo 7E 37 °CCO,AHXT I A 5% HIHE
PR 95% B ER TR T 5 7R, 24 B B 52 B 4 i 52
B35 96 FLARUBE BBA, FEFLINN 10 pL (IR FRIVR FE 4k &
Mo ¥ 96 FLAUR B T B 7248 1, BB LS4l fTE A,
B9z 48 hm, BEALINAN 10 pL K E 9 5 mg-mL" f{) MTT
(] PBS ¥y (BABC I FH , %), gk 4k K5 9% 4 h. 4 h )5,
Fr45 96 FLAR N I F 7R 3L, &L 100 pL () DMSO
J&, BT RIRERE 20 min f 45 & R 0 I . FRedh iniis
fifk, 2 96 FLAR B0 E 7E AR A L, B B 3K 490 nm, T
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E WG RE, AW E 41K %4 GraphPad Prism 8.3
ML IC, [ -
2.2 AO/EB #asDUG ¥ 4 i 2 i B Fh 21 12 FLAR
i, 4L 900 pL. #4512 fLBE T CO, 1H iR 5 TR 48 o,
37 °CCO, AHX I FE A 5% HA X1 95% HI 46 A
R gR . 12 h &AL 100 pL 7R B i1k &
V), 0 E 48 he Friw L ERFRE, PBSIH VLA M 2 X,
{f F 1xBuffer E 2400 . B, IMAEEEIRA SN
AO/EB Bt i, BRIR G5 )G ZIBFE S min, 8
PP R TG R UE ~Z Y G
23 XRIW Ko fLE T Co KR,
37 °CCO, AHXT I FE A 5% HH 61 R 95% I 464
BRFR A . R ERYHME BEIA B 90% A A . H
2 F Marker 28 75 6 FLAR JE 535 51 %I 3 2647 HL 4%,
F1 200 pL A3k 7E 5 br id 2k 3 B 30 5 R 3 25 AT 2K,
Rl B 25 55 7725, F PBS It 3 UK, DN TG L7 5 77 2k
MG (2 A4 DMSO). #4537 °C.CO, #f
XoF P A 5%  FH G N 95% MBS R A Y, #4204 12
24.48 h W45 IR
3 DTFIEHAR

S TR Maestro 1.9 A1) Schrodinger Suite
WAF. HEELDHHC20 &K 45 1) (Protein Data Bank, ID:
6BML) 1E N1k, 5 H btk & Wk4T 7 T X E0E 55
e H Schrédinger Suite F £ H ) LigPrep X} H
P& ) HEAT HE & R4k ; S8 J5, FI FH Schrédinger Suite
% A% 7] Protein Preparation Wizard 15 5t % 52 44 &5
HEAT RE AR V1B 5 & O 0 & HE TR 5% 5 A loop [X
20 M B8 K 2> 75 5 R Schrodinger Suite 80 4F H
Glide # B i 17 52 R 8% AT B0 B e Jn, R Glide £ B
H 1] Ligand Docking T H 3 17 Glide-XP #% = 1) 7 +
X4z o 106 BUAT 23 E B i I A8 5 PyMoL # A% (http:/
www.pymol.org/) #E4T{E KM,

{EE STlk: A S ORI D R AE 9 S A S
BE & B TEVERT FU R R H S 5B, it IR A 7 e
B2 5UEWIIE BRI T RHED T

FI BRI A A E 75 TR A 25 00 5%
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