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Abstract A series of alkyl heterocyclyl disulfides were prepared by reaction of the heterocyclyl thiol with Bunte salts. All
the synthesized compounds showed interesting inhibit activities toward human colon carcinoma cells (HCT-116) in vitro. The
ICs, values of the tested compounds ranged from 4.8 pgemL ™" to 17.7 pgemL ™.
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Scheme 1

NMR A7 B AE LURARE AP R A2 1) CH;0H (5 49.5) %
CHCl; (5 77.0) 3 W45. E SIMS 1 HRESIMS 1 Q-TOF
Micro LC-MS-MS Bt il . ki 2lifh 2 fOCHR[10].
PR Z TR B A T B A A TS S
9] AP RERER H (100~200 H, 200~300 H, 10~40
umoleL "), B )2 ZHT ik H.
1.2 Bunte : 2 B9&

FE NI A 10 mmol ¥R Z K¢ B T k¢, 2.48
g TUKBRACHRIEREN, 1] 25 mL 75% ¥R, e,
WORE 3 A, Bt AIm R AN 4 350 s N 58 ) B R =, IO A
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1.3 (RERIAAEE _FEL 34 BEH

I 10 mmol MIRIEEL 10 mL /K¥EH, N 30%
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CIEQ-FIFUEM) AR (3a): PEF 5%, Tk
). "H NMR (CDCls, 300 MHz) d: 1.43 (t, J=7.5 Hz, 3H,
CH;), 3.02 (q, J=7.5 Hz, 2H, CH,), 7.26~7.32 (m, 2H,
ArH), 7.48~7.51 (m, 1H, ArH), 7.66~7.69 (m, 1H, ArH);
3C NMR (CDCls, 100 MHz) d: 163.6, 152.3, 141.8, 124.6,
124.5, 119.3, 1110.2, 33.2, 13.9; ESIMS m/z (%): 211.9
(M + 1]+, 100); HRESIMS calcd for CoHoNOS,Na
234.0023, found 234.0001.
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LFEQ-RIFWEM) AR EE(3b): 7R 72%, TR
). "H NMR (CDCl, 300 MHz) §: 1.41 (t, J=7.4 Hz, 3H,
CH;), 2.98 (q, J=7.4 Hz, 2H, CH,), 7.30~7.35 (m, 2H,
ArH), 7.40~7.45 (m, 1H, ArH), 7.79 (dd, J=7.8, 0.9 Hz,
1H, ArH), 7.86 (dd, J=7.8, 0.6 Hz, 1H, ArH); ESI-MS m/z
(%): 227.9 (M+1]", 100).

L HE(S5- WA FE-2- R IR HEME) ik (3e): 77 72%,
TRy, '"H NMR (CDCls, 300 MHz) 6: 1.41 (t, J=
7.2 Hz, 3H, CH,), 2.97 (q, J=7.2 Hz, 2H, CH,), 3.86 (s,
3H, CH;0), 6.96 (dd, J=8.7, 2.4 Hz, 1H, ArH), 7.36 (d,
J=2.7 Hz, 1H, ArH), 7.63 (d, J=8.7 Hz 1H, ArH); "*C
NMR (CDCls, 100 MHz) o: 174.0, 158.8, 156.2, 127.6,
121.2, 114.3, 104.8, 55.5, 33.3, 29.6, 14.2; ESIMS m/z
(%): 257.9 (IM+1]", 100); HRESIMS calcd for CjoH;-
NOS;Na 279.9900, found 279.9922.

LHEQ-FF KM i BE(3d): % 68%, [
4. "TH NMR (CD;0D, 300 MHz) ¢: 1.33 (t, J=7.2 Hz,
3H, CH3), 2.93 (q, J=7.2 Hz, 2H, CH,), 7.20~7.23 (m,
2H, ArH), 7.49~7.52 (m, 2H, ArH); >C NMR (CDCl;,
100 MHz) J: 174.0, 158.8, 156.2, 127.6, 121.2, 114.3,
104.8, 55.5, 33.3, 29.6, 14.2, 151.5, 123.9, 115.5, 34.4,
14.3; ESIMS m/z (%): 210.9 ((IM+1]", 100); HRESIMS
caled for CoH;oN,S,Na 233.0183, found 233.0165.

L HE(4,6- I HRL-2-I0E) iR k(3e): F7EK 74%,
OeRY). '"H NMR (CDCls, 300 MHz) &: 1.34 (t, J=7.4
Hz, 3H, CH;), 2.44 (s, 6H, CH;), 2.89 (q, J=7.4 Hz, 2H,
CH,), 7.26 (s, 1H, ArH); *C NMR (CD;0D, 100 MHz) ¢:
170.5, 167.6, 117.0, 32.2, 23.8, 13.9; ESIMS m/z (%):
200.9 ([M+1]+, 100); HRESIMS calcd for CgH;,N,S,Na
223.0340, found 223.0356,

LHE(5-IHE-2- IR FFIK M) — R E(3E): 772 70%, o
G PIRY). "H NMR (CD;0D, 300 MHz) 6: 1.33 (t, J=6.9
Hz, 3H, CH;), 2.34 (s, 3H, CH;), 2.90 (q, J=6.9 Hz, 2H,
CH,), 6.98~7.10 (m, 4H, ArH); *C NMR (CD,0D, 100
MHz) 6: 134.2, 125.0, 34.4, 21.4, 14.3; ESIMS m/z (%):
224.9 (IM+1]", 100); HRESIMS caled for C;oH3N,S,
225.0520, found 225.0535.

L HE(5-THFE-2- TR 1k ) — i ik (3g): 77 % 65%,
WA 4A. 'TH NMR (CDCls, 300 MHz) §: 1.40 (t, J=7.2
Hz, 3H, CH,), 2.95 (q, J=7.2 Hz, 2H, CH,), 7.60 (d, J=
7.8 Hz, 1H, ArH), 8.19 (dd, J=8.7, 1.8 Hz, 1H, ArH), 8.48
(s, 1H, ArH); ESI-MS m/z (%): 256.0 ((M+1]", 100).

LIEQ-WERE) “HREEGh): PR 69%, L MPIRY).
'H NMR (CDCl;, 300 MHz) d: 1.34 (t, J=7.4 Hz, 3H,
CH;), 2.89 (q, J=7.4 Hz, 2H, CH,), 7.05~7.09 (m, 1H,
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ArH), 8.60~8.62 (m, 2H, ArH); ESI-MS m/z (%): 172.9
(IM+177, 100).

IE T IEQ-RIFREM) —hi ik (da): 775 73%, Jotaim
JR%. 'TH NMR (CDCls, 300 MHz) §: 0.92 (t, J=7.2 Hz,
3H, CH3), 1.42~1.49 (m, 2H, CH,), 1.70~1.80 (m, 2H,
CH,), 3.00 (t, J=7.4 Hz, 2H, CH,), 7.29~7.32 (m, 2H,
ArH), 7.48~7.50 (m, 1H, ArH), 7.66~7.69 (m, 1H, ArH);
ESI-MS m/z (%): 239.9 (IM+1]1", 100).

1E T IEQ-RIFHEM) B ik (4b): 773 63%, JCtaii
JR¥. 'TH NMR (CDCls, 300 MHz) §: 0.93 (t, J=7.6 Hz,
3H, CH3), 1.39~1.49 (m, 2H, CH,), 1.69~1.80 (m, 2H,
CH,), 2.97 (t, J=7.4 Hz, 2H, CH,), 7.30~7.35 (m, 1H,
ArH), 7.40~7.46 (m, 1H, ArH), 7.79~7.88 (m, 2H, ArH);
ESI-MS m/z (%): 256.0 ((M+1]", 100)

TE TR (5- F AR R -2- 2R 1 WE ) — 1 ik (4e): 7=
76%, JSOMERY). "H NMR (CDCls, 300 MHz) 6: 0.92 (t,
J=17.5 Hz, 3H, CHj), 1.39~1.49 (m, 2H, CH,), 1.69~
1.80 (m, 2H, CH,), 2.96 (t, J=7.4 Hz, 2H, CH,), 3.86 (s,
3H, CH;0), 6.97 (dd, J=8.7, 2.4 Hz, 1H, ArH), 7.36 (d,
J=2.4 Hz, 1H, ArH), 7.65 (d, J=8.7 Hz, 1H, ArH); "*C
NMR (CDCls, 100 MHz) §: 174.2, 158.9, 156.2, 127.6,
121.3, 114.3, 104.8, 55.5, 39.2, 30.9, 21.5, 13.5; ESI-MS
m/z (%): 286.0 ((M+1]", 100); HRESIMS calcd for
C1,H,(NOS; 286.0394, found 286.0374.

IE T IEQ-IRIFIR M) B fik (4d): 775 74%, €[]
#&. "TH NMR (CD;0D, 300 MHz) J: 0.86 (t, J=7.4 Hz,
3H, CH3), 1.29~1.43 (m, 2H, CH,), 1.62~1.72 (m, 2H,
CH,), 2.89 (t, J=7.4 Hz, 2H, CH,), 7.22~7.25 (m, 2H,
ArH), 7.50~7.58 (m, 2H, ArH); ESI-MS m/z (%): 239.0
(IM+177, 100).

IE T HE(4,6- — HIAE-2- W 0E ) T ik (de): 772 70%,
kY. 'H NMR (CDCl;, 300 MHz) 0: 0.89 (t, J=
7.2 Hz, 3H, CH;), 1.41~1.48 (m, 2H, CH,), 1.65~1.70
(m, 2H, CH,), 2.44 (s, 6H, CH;), 2.87 (t, J=7.2 Hz, 2H,
CH,), 6.77 (s, 1H, ArH); >C NMR (CDCls, 100 MHz) ¢:
170.5, 167.6, 116.9, 38.3, 30.6, 23.8, 21.5, 13.6; ESI-MS
m/z (%): 229.0 ((M+1]", 100); HRESIMS calcd for
C1oH7N5S, 229.0833 found 229.0819.

IE T 3E(5-FAE-2-F8 IR K me) Bk (46): 7= % 66%,
Jota iR, "H NMR (CDCls, 300 MHz) d: 0.86 (t, J=
7.4 Hz, 3H, CH;), 1.33~1.41 (m, 2H, CH,), 1.62~1.69
(m, 2H, CH,), 2.45 (s, 3H, CH;), 2.84 (t, J=7.5 Hz, 2H,
CH,), 7.05 (d, J=8.1 Hz, 1H, ArH), 7.32 (s, 1H, ArH),
7.44 (d, J=8.1 Hz, 1H, ArH); ESI-MS m/z (%): 253.0
(IM+17", 100).
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IE T HE(5-RHAE-2- 2R TF K ) — i fik (4g): 1= 2 64%,
(A [H 4. '"H NMR (CDCls, 300 MHz) J: 0.88 (t, J=7.2
Hz, 3H, CH;), 1.36~1.44 (m, 2H, CH,), 1.64~1.72 (m,
2H, CH,), 2.90 (t, J=7.5 Hz, 2H, CH,), 7.60 (d, J=7.8
Hz, 1H, ArH), 8.18 (d, J=7.8 Hz, 1H, ArH), 8.47 (s, 1H,
ArH); ESI-MS m/z (%): 284.0 ((M—+1]", 100).

T REQ-MERE) Rk 4i): 2% T7%, LAY,
'H NMR (CDCl;, 300 MHz) d: 0.91 (t, J=7.2 Hz, 3H,
CH3), 1.37~1.44 (m, 2H, CH,), 1.62~1.69 (m, 2H, CH,),
2.79 (t, J=7.2 Hz, 2H, CH,), 7.05~7.09 (m, 1H, ArH),
7.61~7.66 (m, 1H, ArH), 7.73 (dd, J=8.4, 1.2 Hz, 1H,
ArH), 8.44~8.46 (m, 1H, ArH); ESI-MS m/z (%): 199.9
(IM+17", 100).

1.4 (RSN E RIS

12 MTT 50 B & A& AT T AR i o8
WEOPE S SIS IR R A M N 45 i e A e
(HCT-116).

2 HER54HE
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T ARG BB A A, 4 A A A e
SRRSO IR SRR AL, 52230 05 SR ME I N, AR R
R L &8, Kirkpatrick 25Uk b v 80T 7 ek, 1%
D5 A A SRR R AL B, SER R R IR
BRI N A St e 2. BRI IR A S B 1 12
HEAT T ek, SR A S AR R A N, 2B I
Bunte #h 5 A%IR 05 LI N, 53T Hbstb &9,
W T AL LR T R, %k e —
FRRRIRR S 224 (1) T i
2.2 {RSMABMETEMMIRER

AR IS PR S (R DRI i Ew
R IPUR G, H ICs IA%] 10 pgemL ' /2
A RRPEIAR G R, RATHEAT T W10 MR 2 R0,
Zh LR 3T 4 RANLAYPUIR S PR BT 5510 20,
RBIEFE R TIE AT W 2 m. AR R 2R
TR AR B, o DA sE R 40 SRS,
FIHFBEMEECH 3a, 4a FIZEIEBEMEAR Y 3b, 4b 2.
A IFBR e, g 2 AT 1,3- 2 S ML & W i vk
MRS, TR ILORIR EA AT I AU IS,
AP TE X BT . 2 H ATk, A5 RS
A YIPUIRRE S VE R IR AR 2, WL TR
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I, VLN T SR S I PU R E R O R, 1
VEIEAE b, BATTRERE— AU &b, JFINGUE 2 1K R
B, DL R BAT T i P SEAR A R T I R ISR
DU 294).

R 13 M 4 ZVMLED RSN DS R [ICsy/
(ngemL )]
Table 1 In vitro inhibition activities of tumor for compounds 3
and 4 [ICso/(ngemL™")]
Compd. 33 3b 3¢ 3d 3e 3f 3g 3h
HCT-116 104 108 7.3 11.1 105 6.3 48 11.1
Compd. 4a 4b 4c 4d  de 4f 4g 4
HCT-116 140 137 10.1 540 92 73 6.8 17.7
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