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Synthesis and Biological Activity of Novel Chalcone Derivatives
Containing 2-Substituted-1,3-thiazolidine Ring
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Abstract In order to find new chalcone derivatives with good biological activity, fourteen novel chalcone compounds con-
taining 2-substituted-1,3-thiazolidine ring were synthesized by the reaction of 2-(2-cyanoimino-1,3-thiazolidine-3-yl)-1-
phenylethanone or 3-(2-cyanoimino-1,3-thiazolidine-3-yl)-1-phenylprop-1-one with different substituted benzaldehydes. All
the title compounds have been confirmed by 'H NMR spectra and elemental analysis. The preliminary bioassay showed that

some target compounds displayed fungicidal activities to a certain extent.

Keywords chalcone; 1,3-thiazolidine; synthesis; biological activity

B/RNRL G YR KEEN of-NERE, BAT
AW PrArEdL PUREE. PURIE AGUMR S E EEY)
WEPEN TS, R 2 AN 2 U R AT 1 N R
B, 0 AR WART A B S A D5 T OISR i
BRETPL Uk, AREME S YIBHT BCh 2 AL A
AR AT — N, R S ML 5 )
PAFCI A 1) A 03 W A I 5 P iy 5 I 98 A 5
T, WEMERERAL S WA NS R R R R I 2 B,
I SEEAT AN R (0 A0 M A A (A LA T, —
TS AT 5 BRI AR S e BT AR ) R
R BT (K D, A 2 R A R T R
1200 B U R A R T AR A B 2 T

* E-mail: daihong_2001@yahoo.com.cn, fijx@nankai.edu.cn

HAPUEDN. Pom s s A A m-2 1503, A
SO G N 5 R F A0 1 2 I DR B, K MR e 2R |
NBEIRIZ T, SRl T — R0 8 e A 1
IREZAL A, DR RNE R s e &8, A H
NMR. JCE 7 B 2T BOM T & A & AT T dit 3
IE, FEXFENTEAT T AR, B AR S WA R
%241 Scheme 1 iR,

1 KRS
1.1 SR

X-4 BIBCF ORI e A (b 5 2R T A B AT PR
A]), W RZLRIE; Bruker AC-P 300 HRZREFEARAL,

Received February 21, 2012; revised April 19, 2012; published online May 21, 2012.
Project supported by the National Natural Science Foundation of China (No. 20772068), the Science and Technology Project Fund of Nantong City (Nos.

AS2010005, AS2011011).

5 AR B2 B4 (No. 20772068) B3l 11T BHE T RII(Nos. AS2010005, AS2011011) % BYIf H.

1690 http://sioc-journal.cn/

Sioc

A\ ©2012 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2012, 32, 1690~1694



Chinese Journal of Organic Chemistry

ARTICLE

yCH3 CH,COOH
0
(CHZO)n
CHy
HaCo
NH-HC
1

©L
2
(0]
©)’k/\N
C
CH, 5
N//\S
& \ﬁ
C§N

4

Plperldlne
toluene, reflux

Hs
-HCl

N
=
/C%

NaH/DMF &

C/%

)\\ 0

\_/ 3

HN™ S N\
N\(S

NaH/DMF ,\L

W

Ta~T7I

7a: R=H, 7b: R=2-Cl, 7c: R=4-Cl, 7d: R = 3-F, 7e: R = 4-F, 7f: R = 3-Br, 7g: R = 4-CH3,

7h: R = 2-OCHj, 7i: R = 4-OCHj, 7j: R = 2,4-(CH3),

, Tk: R = 3,4-(CH3),, 7I: R = 2-F-4-Br

(0]
R
N
©)kﬂ//\:? Plpendme QJ%/\C

toluene, reflux

Scheme 1

TMS H AR, L CDCl; 8% DMSO-ds H#%5; Yanaco-
CHN CORDER MT-3 H#u##ri; HEENTEER A H
R BEEL T, 200~300 H). BrH 253 0
IR B 2l sl A2 4t
12 &/

A 2-R-1-2K 3 ZU (2) (1) A A% SCHR[261 5 7
il g, 2T G I -1,3-WE M ¢ (3) 4% SCHR[27] 77 V5 i 4%,
2-(2-FHE e HE-1,3-WE Mo -3- ) 1- 2R 2 (4) ) 5 1
F5SCHR (2817 V8l 45
1.2.1 3-(2-FAR T k-1 328 v b -3-20)-1- 3R k- 1-7A
A7 (6) 494~ A%,

fE— 250 mL =10, IO 0.2 mol K M. 0.24
mol £ FHEE.0.24 mol — FiZ R EhH1 13 mL 4 B¢,
FER AN 1.0 mL 3R ERRR. WaRE, R NI AN
AR 6 he ik hndk, K ROV IR BN EAT 125 mL A
(1) 250 mL HEFEIR T, SE A, A AT, ahygsd
Ak s, P BT F—2 R M. ¥ 0.03 mol 60%
T ED SIS A 10 mL N,N-— 1 5E FF
1) 100 mL PU Ffrh, 3 T, mdLrh g1 0.03
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C
Va
N 8a~ 8b
8a: R=H, 8b: R=4-F
mol 2-5U IV i dk-1,3-E ML (3)11) 10 mLNNfEﬁJ%EF*
WERG I, A RN AN =4S, g 72 °C, ) Rk

NN HEINN 0.03 mol FE4A 5. Inke, {RFRRE
16 72 CHREERN 4 h, A HIE =, Hfirjmuim%ﬁ
60 mL JK/KM¥) 250 mL HEMAHR . BE, AT H A afE ik,
g, KUEARLE, T 4R Ll A i aai i 6 & p=
# 61.2%, m.p. 169~171 ‘C; '"H NMR (DMSO-d,, 300
MHz) &: 7.96~8.00 (m, 2H, ArH), 7.50~7.69 (m, 3H,
ArH), 4.01 (t,J=7.5 Hz, 2H, CH,), 3.74 (t, J=6.9 Hz, 2H,
CH,), 3.38~3.49 (m, 4H, 2 X CH,). Anal. calcd for
C3H3N;0S: € 60.21, H 5.05, N 16.20; found C 60.13, H
5.18, N 16.09.
122 BAebdh 7 695 5%

76— 100 mL PY A, A 3 mmol 2-(2-5JE W Ji
HE-1,3-WEMEE-3-3E)-1- 25 5L 20 (4), 3.6 mmol HUAUAH
% J% 30 mL Jo/KH2K, BidE RN 8 WRee, 71k
PR AR 23 K R N 5~10 h. TLC BRER N, [N 4535,
oﬁf%%fﬁ 7, ﬁiﬁ*%bjﬁxﬂa%/m&a@a(ﬂﬁﬂtm

DR, AR (200~300 F)FEEN T B A
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3-IRFE-1- IR H-2-(2- T HE WP -1, 3- WMy -3 -5 T4 -
2-J-1-W (7a): B EFE AR, 23 76.0%. m.p. 148~150
‘C; "H NMR (CDCls, 300 MHz) 6: 7.87 (d, J=7.2 Hz, 2H,
ArH), 7.46~7.65 (m, 8H, ArH), 7.14 (s, 1H, C=CH), 3.98
(t, J=6.3 Hz, 2H, CH,), 3.52 (t, J=6.3 Hz, 2H, CH,).
Anal. caled for CioH sN3OS: C 68.45, H 4.53, N 12.60;
found C 68.36, H 4.68, N 12.42.

3-(2-FIRFE)-1- 2K F-2-(2- T 3 W frid - 1,3 - W M o -
3-3L) N -2- 4 -1-T (7b): (B [E 4k, 77% 60.8%. m.p.
181~183 “C; "H NMR (CDCl;, 300 MHz) §: 7.91 (d, J=
7.2 Hz, 2H, ArH), 7.51~7.66 (m, 4H, ArH), 7.38~7.48
(m, 3H, ArH), 7.30 (s, 1H, C=CH), 3.84 (t, J=7.5 Hz,
2H, CH,), 3.42 (t, J=7.5 Hz, 2H, CH,). Anal. calcd for
C1oH4CIN;0S: C 62.04, H 3.84, N 11.42; found C 62.18,
H 3.67,N 11.45.

3-(4-FURHE)-1- R -2 (2- AL WV Jlig k- 1,3 - 6 A o -
3-HE)N-2-05-1- (Te): HIE AR, =% 63.4%. m.p.
171~173 °C; "H NMR (CDCl;, 300 MHz) J: 7.85 (d, J=
7.2 Hz, 2H, ArH), 7.38~7.65 (m, 7H, ArH), 7.08 (s, 1H,
C=CH), 3.97 (t, J=7.5 Hz, 2H, CH,), 3.53 (t, J=7.5 Hz,
2H, CH,). Anal. calcd for C;oH;4CIN;OS: C 62.04, H 3.84,
N 11.42; found C 61.92, H 3.71, N 11.60.

3-(3- IR FE)-1- IR -2 (2- T W i - 1,3 - T M -
- N -2-M-1-1 (7d): A AR, 7 # 59.3%. mup.
108~110 ‘C; 'H NMR (CDCls, 300 MHz) ¢: 7.86 (d, J=
7.2 Hz, 2H, ArH), 7.40~7.65 (m, 4H, ArH), 7.15~7.24
(m, 3H, ArH), 7.07 (s, 1H, C=CH), 3.98 (t, J=7.5 Hz,
2H, CH,), 3.54 (t, J=7.5 Hz, 2H, CH,). Anal. calcd for
C1oH4FN;0S: C 64.94, H 4.02, N 11.96; found C 64.86, H
4.18,N 11.83.

3-(4-FAAHE)-1- TR F-2-(2- T WP i B -1, 3- B A -
3-F) W -2-Mi-1-[ (7e): B AR, =% 62.7%. m.p.
144~146 °C; "H NMR (CDCl;, 300 MHz) 0: 7.86 (d, J=
7.2 Hz, 2H, ArH), 7.61~7.66 (m, 1H, ArH), 7.46~7.54
(m, 4H, ArH), 7.13~7.19 (m, 3H, ArH and C=CH), 3.99
(t, J=7.2 Hz, 2H, CH,), 3.55 (t, J=7.2 Hz, 2H, CH,).
Anal. caled for CoH 4FN;0S: C 64.94, H 4.02, N 11.96;
found C 64.90, H 3.94, N 12.05.

3-(3-VRIRIE)-1- IR -2 (2- T W i - 1,3 - I M s -
3-FE) N -2-0i-1-W (76): IR B A AR, P2 # 58.2%. mup.
114~116 “C;'H NMR (CDCls, 300 MHz) 6: 7.85 (d, J=
7.2 Hz, 2H, ArH), 7.56~7.65 (m, 3H, ArH), 7.31~7.52
(m, 4H, ArH), 7.04 (s, 1H, C=CH), 3.98 (t, J=7.5 Hz,
2H, CH,), 3.54 (t, J=7.5 Hz, 2H, CH,). Anal. calcd for
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C,oH,4BrN;0S: C 55.35, H 3.42, N 10.19; found C 55.28,
H 3.53,N 10.13.

3-(4- R IR L) - 1 - IR -2 Q- L D e -1, 3- I o -
3-HE) N -2-4%5-1-1(7g): 1R a4, r=% 72.3%. m.p.
119~121 ‘C; "H NMR (CDCls, 300 MHz) 6: 7.85 (d, J=
7.2 Hz, 2H, ArH), 7.47~7.64 (m, 3H, ArH), 7.24~7.37
(m, 4H, ArH), 7.12 (s, 1H, C=CH), 3.99 (t, J=7.5 Hz,
2H, CH,), 3.53 (t, J=7.5 Hz, 2H, CH,), 2.41 (s, 3H, CH3).
Anal. caled for C,0H;N;0S: C 69.14, H 4.93, N 12.09;
found C 69.07, H 5.05, N 11.94.

3-(2- AR IR )- 1 - R HE - 2-(2- T L I e k- 1,3 -1 14
fe-3-H) I -2-0-1-[d (7Th): A EFEE, 7723 63.9%. m.p.
182~184 °C; 'H NMR (CDCl;, 300 MHz) : 7.88 (d, J=
7.5 Hz, 2H, ArH), 7.43~7.63 (m, 5H, ArH), 7.40 (s, 1H,
C=CH), 6.92~7.07 (m, 2H, ArH), 3.91 (t, J=7.5 Hz, 2H,
CH,), 3.78 (s, 3H, OCHs), 3.45 (t, J=7.5 Hz, 2H, CH),).
Anal. caled for C0H{sN;0,S: C 66.10, H 4.71, N 11.56;
found C 66.27, H4.75, N 11.43.

3-(4- AR IR )- 1 - R HE-2-(2- T L I e k- 1,3 -1 14
Ft-3-H5) N -2-H-1-1(7h): VR B LA, 772 78.5%. m.p.
164~165 °C; '"H NMR (CDCl;, 300 MHz) 0: 7.82 (d, J=
7.5 Hz, 2H, ArH), 7.42~7.63 (m, 5H, ArH), 7.13 (s, 1H,
C=CH), 6.96 (d, J=8.7 Hz, 2H, ArH), 4.02 (t, J=7.2 Hz,
2H, CH,), 3.86 (s, 3H, OCH3), 3.56 (t, J=7.2 Hz, 2H,
CH,). Anal. caled for Cy0H;7N;0,S: C 66.10, H 4.71, N
11.56; found C 66.02, H 4.80, N 11.38.

3-(2,4- " HIRE ORI )-1- R L -2-(2- U WP i - 1,3-
MebE-3-HE) A -2-05- 1- (7)) FIEalE A, 773 62.2%. m.p.
152~154 °C; 'H NMR (CDCl;, 300 MHz) : 7.89 (d, J=
7.2 Hz, 2H, ArH), 7.47~7.64 (m, 3H, ArH), 7.35 (d, J=
7.8 Hz, 1H, ArH), 7.21 (s, 1H, C=CH), 7.06~7.11 (m,
2H, ArH), 3.81 (t, J=7.2 Hz, 2H, CH,), 3.41 (t, J=7.2 Hz,
2H, CH,), 2.36 (s, 3H, CH3), 2.17 (s, 3H, CH;). Anal. calcd
for C,;H;oN;0S: C 69.78, H 5.30, N 11.63; found C 69.93,
H5.16,N 11.51.

3-(3,4- L RE R IE)-1- IR BE-2-(2- U 2 WP fie Jk-1,3- 18
M e -3- ) T -2- 0 - 1- T (TK): A [EAK, 72 67.5%.
m.p. 167~169 ‘C; 'HNMR (CDCls, 300 MHz) 6: 7.84 (d,
J=7.2 Hz, 2H, ArH), 7.46~7.63 (m, 3H, ArH), 7.20~
7.25 (m, 3H, ArH), 7.09 (s, IH, C=CH), 4.00 (t, J=7.5
Hz, 2H, CH,), 3.53 (t, J=7.5 Hz, 2H, CH,), 2.31 (s, 3H,
CHs), 2.28 (s, 3H, CHj3). Anal. calcd for C,;H9N;0S: C
69.78, H 5.30, N 11.63; found C 69.63, H 5.27, N 11.72.

3-(2- - 4- TR IR KR )-1- R -2-(2- 0 WP i e -1,3- 106
MeE-3- 2 N - 2475 - 1-Wi(70): B A 4, 7= 2 56.8%. m.p.
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175~176 °C; "H NMR (CDCl;, 300 MHz) 8: 7.86 (d, J=
7.2 Hz, 2H, ArH), 7.44~7.66 (m, 5H, ArH), 7.33~7.40
(m, 1H, ArH), 7.16 (s, 1H, C=CH), 3.95 (t, J=7.5 Hz,
2H, CH,), 3.52 (t, J=17.5 Hz, 2H, CH,). Anal. calcd for
C1oH3BrFN;0S: C 53.03, H 3.05, N 9.77; found C 52.89,
H 3.23, N 9.64.
123 B Abb4h 8 6946-5%

£E— 100 mL PU A, A 3 mmol 3-(2-T 3L IV Ji%
He-1,3-WEMgE-3-38)- 1 -2K - 1- P I (6), 3.6 mmol FUARHE
FHE & 30 mL Jo/KHK, BEdE TN 8 WReE, 7EA<
B R R A KRN 6~8 h. NS E, s 2= H
I, BRI LA LR CER(ARFAEE A 4 0 1)k
A, WIERER(200~300 FNAEZHT 20 23 Hbrfb &4 8.

3- AR 1- IR FE - 2-[(2- T W i -1, 3- WE M g -3- 3 )
AL TN -2-J-1- 1 (8a): 1 (L[ 44, =2 63.1%. m.p.
136~138 °C; "H NMR (CDCl;, 300 MHz) 8: 7.82 (d, J=
7.2 Hz, 2H, ArH), 7.39~7.64 (m, 8H, ArH), 7.36 (s, 1H,
C=CH), 4.66 (s, 2H, CH,), 3.93 (t, J=7.5 Hz, 2H, CH,),
3.19 (t, J=7.5 Hz, 2H, CH,). Anal. calcd for CyH{;N;0S:
C 69.14, H 4.93, N 12.09; found C 69.07, H 4.99, N 12.24.

3-(4-F AR I )- 1 - F-2- [ (2- Sk W JHe H-1,3- I I -
3-J) H L A -2-475-1-J (8b): ¥ i (o [l 4, P72 57.3%.
m.p. 160~161 °C; 'H NMR (CDCls, 300 MHz) &: 7.80 (d,
J=7.2 Hz, 2H, ArH), 7.60~7.65 (m, 1H, ArH), 7.41~
7.54 (m, 4H, ArH), 7.29 (s, 1H, C=CH), 7.10~7.17 (m,
2H, ArH), 4.63 (s, 2H, CH,), 3.97 (t, J=7.5 Hz, 2H, CH,),
3.23 (t, J=7.5 Hz, 2H, CH,). Anal. caled for C,yH;sF-
N;0S: C 65.74, H 4.41, N 11.50; found C 65.83, H 4.28, N
11.62.

2 ZR5iT1e
21 EMHIERK

E Hbr B & rh, IATLULEY Te 15K
MR, TRUE T AN R A& AR Te BRI e, 4
I JEK SRER R, 43 MACK BRI S A &
WRIEVEAEAL T, IN3BlR 6 h, Te 20 B 7750 5k
15.3%, 13.7%K1 26.1%, TLC BREL N, 54 K35 IRk
KRR e 1 F DL 2RO 77, DAWRIE 1 fh A7),
TNFAEIAL 6 h, Te BI5r B =260 63.4%, ORI
RIS, Jak AR T LA MR, CLUKES R 1E
AL, In#hIEl 6 h, Te M5B 7% 51.5%. WK
P, B RZR A, WREVEMEAR, 2GR H bR S
VI ATV, RIZIZIEA BT 14 S5 1,3-BEMepE R
VNI TE iR/}
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22 HE¥NEMH

M SCER[30] 056 Ty v, W& B H stk 54
AT T RS, W G /N IR EE (G zeae) T
i H-E(A. solani)~ AEEMBE(C. arachidicola) - REELL
(P, piricola)FEE AKZE(C. cucumerium) HF AR, K
WIEH 50 pg/mL, FFLA Triadimefon fE J X2y, SRR
WEENAR YR 1), &2 H A& 9t By s s
PRI — o AR PR, (R W R A
YRR 4024 ClL R G Tol, XN EZARE(G
zeae)FIXF T iP5 (A, solani) FIHIHIZE Hh 61.7%F1
55.2%; MWEVIAIN 3404 Br BUR(LEY) THIN,
XAEAEMBE(C. ara) FIRERACLU(P. piricola) 3N 26 55
W 53.9%M 66.2%; BLAL, LAWK 4-hr
OCH; BUR(tb &4 T, SF& A% (A. solani) i
FN 63.4%; A VIAINT 3.4-00 4 CH; BUR (L &9
TR, AL AERBRE(C. ara) RATHIZE A 58.6%.

R 1 Hixb &Y 7a~71 1 8a~8b [ WG

Table 1  Fungicidal activities of the title compounds 7a~71
and 8a~8b
Compd. Fungicidal activity "/‘.%.
G. zeae A.solani C.ara. P. Piric. C. cucum.
7a 36.1 40.3 18.6 28.7 24.8
7b 0 0 14.2 23.0 35.0
Te 61.7 55.2 347 30.1 35.0
7d 323 0 18.6 12.6 27.3
Te 18.4 38.7 29.3 353 32.6
7t 342 22.5 53.9 66.2 314
7g 17.9 30.4 15.5 0 29.2
7h 0 16.6 0 10.7 25.5
7i 20.5 63.4 31.2 36.4 28.8
7j 35.0 22.5 0 23.0 35.0
7k 21.2 36.8 58.6 23.0 41.5
7 22.0 19.2 42.1 30.3 34.2
8a 22.0 16.5 11.7 21.8 6.6
8b 12.1 254 242 14.5 20.7

Triadimefon 72.8 66.3 73.7 85.3 81.2

© 2012 Chinese Chemical Society & SIOC, CAS

“¢=50 pg/mL.

BeAh, Z ISR 3177 556y vk, DL L (Aphis
craccivora) NAR B, STZ RIS PAT T 48 Ok
PRI, R dUE NGRS R, Z R EWARA
AR .

ALV A 1 T — R A Er 2-HUAR-1,3- Mk
1 MR E 9, eGP W 8 R WS
PE, 3K ik — 2 N 2R AL S W ) S A AR A Fi g
T — 0 1S ER.
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