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Design, Synthesis and Bioactivity of Novel
2-Aroyl-5-alkylcyclopentanone Derivatives

Xu, Haizhen™* Zhu, Youquan*’b Xie, Lifen’ Wang, Xiaofangb
(“ College of Chemistry, Tianjin Normal University, Tianjin 300387)
(® State Key Laboratory of Elemento-organic Chemistry, Nankai University, Tianjin 300071)

Abstract To find new lead compounds with muti-bioactivities, a series of novel 2-aroyl-5-alkylcyclopentanone derivatives
containing 2-bezoylenthenol were designed on the base of various commercial products. The target compounds were synthe-
sized from diethyl adipate in 6 steps. Their structures were confirmed by IR, "H NMR spectra, X-ray and elemental analysis or
HRMS. The preliminary bioassay results indicated that some compounds showed obvious inhibition effects against Brassica

campestris, and the herbicidal activities were more than 60% at 100 pg/mL.
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Figure 1 Structures of some commercial products
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Figure 2 The crystal structure of compound 10
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Table 1 Herbicidal activities of compounds 9a~9j (inhibiting
rate/%, concentration: 100 ugemL ")

Compd. W B Compd M M
9a 22.6 15.0 9f 252 5.0
9b 13.3 20.0 9¢g 62.3 15.0
9¢ 46.8 25.0 9h 37.4 20.0
9d 25.1 10.0 9i 14.7 25.0
9e 18.2 25.0 9j 65.8 5.0

M 1T LUE H: FEIREN 100 pg/mL B, b6
PIE SR R I — s RS 1, B BRRCRAR T R
R, R ZFER ORI P s T R R N 3E; RPN
R HE I BRSSP T R W H A3
MR L3, R 41514 H (9g) 1 4-CH; (9§) I, IR AL A
PIE =g I 60% LA L (i, 1 e A E R
X GO RRRRT, A B R R A T 7.
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HMEIE AT eSS H AR B A B, B AT AR
TB (ranE s BE R S AL 5 M ) B SR, AN TR 34
AN SR HPPD IR 23 1. B1b A A R AR,
3 AL s aih e AR B W R R, AE 100
pg/mL JRPE RSl SE A R AA 5 60% LA L.
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TMS 4 N#5; Shimadzu-IR 435 ZLANGRE(, WRALER R
Jr; Varian 7.0T FTICR-MS-ESI &2 #t 5%, Carlo
Erba 1106 Z4ICZ M. S AR FIA SRS A 43
Al sl fb 222l AR T BT TR AL
3.2 ZWAHE
3.2.1  BAMEEM 2-BARK T B -5 A 2R R EF 9
86 A8 ik

S CHR(131772:004%, 17 50 mL BB A
HA] 44 8 (5 mmol), 3 moleL ™" Fi £h (15 mL)A Y &K
(15 mL), IFFEFEERAR 5 h, TLC Rl s N sg 4, ¥,
FHE WL AU, KIEH & HE(10 mL X 3)A8
B, AIFEHUZ, o5 AR AR Skt
&, MITCKBRIREA 5. Hhdk, B3R e A7), 159
FRL= &, FEENTE HARE A 9.

2- 2K PR L -5- S U S 2A G I (9a): ¥R i E i A4, i
# 51%. '"H NMR (CDCls, 300 MHz) 6: 0.67~1.12 [m,
6H, CH(CHs),], 1.64~1.86 (m, 1H, CHcycl.), 1.96~2.12
[m, 1H, CH(CH;),], 2.15~2.98 (m, 3H, CH,CH,CHcycl.),
2.40~2.61 (m, 1H, CHcycl), 4.08~4.46 (m, 0.31H,
OCCHCO), 7.35~7.65 (m, 3H, ArH), 7.72~8.11 (m, 2H,
ArH), 14.66 (br.s, 0.69H, OH); IR (KBr) v: 3439, 3006,
2960, 1730 cm™'; HRMS calcd for C,sH;50,Na [M+Na]*
253.1199, found 253.1202.

2-(4- S I )-5- S P S B IR (9b): vk 2 6 [
&, W 54%. mp. 46~48 ‘C; '"H NMR (CDCls;, 300
MHz) 6: 0.67~1.13 [m, 6H, CH(CHs),], 1.64~1.85 (m,
1H, CHeycl.), 1.99~2.15 [m, 1H, CH(CHs),], 2.14~2.88
(m, 3H, CH,CH,CHcycl.), 2.41~2.62 (m, 1H, CHcycl.),
4.08~4.39 (m, 0.27H, OCCHCO), 7.36~7.54 (m, 2H,
ArH), 7.68~8.16 (m, 2H, ArH), 14.65 (br s, 0.73H, OH);
IR (KBr) v: 3453, 2961, 1736, 1632 cm !, Anal. caled for
CysH,,ClO,: C 68.05, H 6.47; found C 67.89, H 6.26.

2-(2- AR TR AR )-5- ¢ A L 20 TR (9¢): - 1 €[]
14, W& 22%. mp. 44~46 ‘C; '"H NMR (CDCls, 300
MHz) §: 0.83~1.11 [m, 6H, CH(CH;),], 1.63~1.78 (m,
1H, CHeycl.), 1.91~2.06 [m, 1H, CH(CH),], 2.15~2.57
(m, 3H, CH,CH,CHcycl.), 2.34~2.46 (m, 1H, CHcycl.),
241 (s, 3H, CHs), 7.14~7.39 (m, 4H, ArH), 14.01 (br s,
1H, OH); IR (KBr) v: 3439, 2959, 1737, 1613 cm .
HRMS caled for Ci¢Hy0,Na [M+Na]" 267.1355, found
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267.1354.

2-(3- F 3 K PP g L )-5- 57 TAT i B I B (9d): v 3 (T
WAE, W 40%. '"H NMR (CDCls, 300 MHz) 6: 0.74~
1.11 [m, 6H, CH(CH,),], 1.61~1.78 (m, 1H, CHcycl.),
1.96~2.10 [m, 1H, CH(CH3),], 2.39 (s, 3H, CH3), 2.11~
2.82 (m, 3H, CH,CH,CHcycl), 2.44 ~2.55 (m, IH,
CHcycl.), 4.12~4.42 (m, 0.17H, OCCHCO), 7.17~7.44
(m, 2H, ArH), 7.49~7.92 (m, 2H, ArH), 14.69 (br s,
0.83H, OH); IR (KBr) v: 3439, 2959, 1737, 1613 cm ';
HRMS calcd for C;4H,,0,Na [M—|—Na]+ 267.1355, found
267.1353.

2-(4- PR O FR R L )-5- VA 6 20 IR0 L (9e): ¥R i 2
WAE, W% 16%. '"H NMR (CDCls, 300 MHz) 6: 0.70~
1.15 [m, 6H, CH(CH,),], 1.62~1.80 (m, 1H, CHcycl.),
1.95~2.12 [m, 1H, CH(CHj3),], 2.40 (s, 3H, CH3), 2.12~
2.87 (m, 3H, CH,CH,CHcycl), 2.43 ~2.60 (m, IH,
CHcycl.), 4.09~4.41 (m, 0.39H, OCCHCO), 7.14~7.36
(m, 2H, ArH), 7.64~8.13 (m, 2H, ArH), 14.75 (br s,
0.63H, OH); IR (KBr) v: 3452, 2959, 2872, 1736, 1609
cm '; HRMS caled for Ci¢H,00,Na [M+Na]" 267.1355,
found 267.1357.

2-(2,4- SR I )-5- 5 A L BRI (9F): v 3 (1
WAk, W% 72%. '"H NMR (CDCls, 300 MHz) d: 0.77~
1.12 [m, 6H, CH(CH,),], 1.62~1.77 (m, 1H, CHcycl.),
1.94~2.04 [m, 1H, CH(CH;),], 2.15~226 (m, 1H,
CHcycl.), 2.27~2.35 (m, 1H, CHcycl), 2.35~2.44 (m,
1H, CHcycl.), 2.44~2.57 (m, 1H, CHcycl.), 7.28~7.39
(m, 2H, ArH), 7.43~7.51 (m, 1H, ArH), 13.67 (br s, 1H,
OH); IR (KBr) v: 3452, 2965, 1702, 1586 cm '. Anal.
calcd for C;5H;4C1,0,: C 60.22, H 5.39; found C 60.43, H
5.36.

2- IR L -5- ZREFR G (9g): R B Ak, i
20%. "H NMR (CDCls, 300 MHz) 6: 0.89~1.02 (m, 3H,
CH,CH3), 1.33~1.48 (m, 1H, CH,CH3), 1.51~1.64 (m,
1H, CH,CH3), 1.77~1.97 (m, 1H, CHcycl.), 2.17~2.82
(m, 3H, CH,CH,CHcycl.), 2.40~2.52 (m, 1H, CHcycl.),
4.22~438 (m, 0.28H, OCCHCO), 7.44~7.60 (m, 3H,
ArH), 7.76~8.03 (m, 2H, ArH), 14.51 (br s, 0.72H, OH);
IR (KBr) v: 3453, 2962, 2873, 1737, 1674 cm”'; HRMS
caled for C;4H;c0O,Na [M—I—Na]+ 239.1043, found
239.1048.

2-(4-F K G HE)-5- Z IR A (9h): % 3 (0 [l 4,
W& 41%. m.p. 52~54 ‘C; 'H NMR (CDCl;, 300 MHz)
5: 1.02 (t, J=7.5 Hz, 3H, CH,CH;), 1.36~1.52 (m, 1H,
CH,CHs), 1.53~1.70 (m, 1H, CH,CH;), 1.85~2.08 (m,

146 http://sioc-journal.cn/
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1H, CHeycl.), 2.16~2.33 (m, 1H, CHcycl.), 2.40~2.54
(m, 1H, CHcycl.), 2.70~2.87 (m, 2H, CHacycl.), 7.44 (d,
J=8.6 Hz, 2H, ArH), 7.73 (d, J=8.6 Hz, 2H, ArH), 14.50
(br s, 1H, OH); IR (KBr) v: 3446, 2962, 2873, 1737, 1675
cm !, Anal. caled for C4sH5ClO,: C 67.07, H 6.03; found
C 67.09, H 5.91.

2-(2- PP L 2 R 5 )-5- 20 BL 3R IR (9i): vk 35 10
&, WF 25%. "H NMR (CDCls, 300 MHz) J: 0.82~1.08
(m, 3H, CH,CH;), 1.34~1.46 (m, 1H, CH,CH;), 1.48~
1.63 (m, 1H, CH,CH;), 1.80~2.00 (m, 1H, CHcycl.),
2.07~2.23 (m, 1H, CHcycl.), 2.39 (s, 3H, CHj), 2.29~
2.56 (m, 3H, CH,CHcycl.), 4.07~4.39 (m, 0.20H, OC-
CHCO), 7.13~7.85 (m, 4H, ArH), 13.84 (br s, 0.80H,
OH); IR (KBr) v: 3451, 3006, 2962, 1720, 1593 cm ';
HRMS calcd for CysH;s0,Na [M+Na]" 253.1199, found
253.1202.

2-(4- FH L 2K W R 3 )-5- £ R BRI (9)): ¥R 35 A v
&, W 31%. "H NMR (CDCls, 300 MHz) J: 0.67~0.98
(m, 3H, CH,CH;), 1.19~1.35 (m, 1H, CH,CH;), 1.37~
1.57 (m, 1H, CH,CH3), 1.65~1.89 (m, 1H, CHcycl.), 2.29
(s, 3H, CH;), 1.98~2.84 (m, 3H, CH,CH,CHcycl.),
2.20~2.51 (m, 1H, CHcycl), 4.03~4.33 (m, 0.38H,
OCCHCO), 7.15 (t, J=8.4 Hz, 2H, ArH), 7.50~7.91 (m,
2H, ArH), 14.48 (br s, 0.62H, OH); IR (KBr) v: 3446,
2961, 2929, 1737, 1671 cm ~'; HRMS caled for
CysH,50,Na [M+Na]" 253.1199, found 253.1203
322 (D)-G-FAAE-2-BARIR R AR T AR
¥ B B5 (10) 44 5] &

RAGPE, W25 mL PR IMA 023 g (1
mmol) 2-7% F Bt -5- 5 U AR B0 G (9a), 0.11 g (1.1
mmol) = Z % 2 mL THF, #218HMA 0.14 g (1
mmol)ZK R Z&URT 2 mL THF, i ik F o s 3 i AR V%
M, NSRS, FiBRE 1 h, TLC KR N 5e4s,
A5 mL K fE R, R GRS mLX3)AIL, &I
AHUZE, HJCKBREREN T4, Hhog, TTo5oo e s 77,
P BVR = i 2L AR, A JENT GRS Vo © V 2oem=
41 DIFE]0.27 g LA 10, K 81%. m.p. 108~110
‘C; '"H NMR (CDCls, 300 MHz) 6: 0.77~1.05 [m, 6H,
CH(CHs),], 1.53~1.79 (m, 1H, CHcycl.), 2.00~2.14 [m,
1H, CH(CH;),], 1.81~2.34 (m, 2H, CH,CH,CHcycl.),
2.75~2.99 (m, 2H, CH,CH,CHcycl.), 7.23~7.33 (m, 1H,
ArH), 7.40~7.42 (m, 2H, ArH), 7.46~7.51 (m, 2H, ArH),
7.58~7.72 (m, 3H, ArH), 8.19 (d, J=7.7 Hz, 2H, ArH).
3.2.3  ALb4h 9a—~9j 49 A M ik

WS HAR 6 cm PG FRILPEiIF—iKk HAR
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5.6 cm FRUE4E, A 2 mL 100 pgemL ™ Rk A%
WL, ARFEE 4~6 h [FhseRh 1 15 KL 28£1) TR,
WEHEFR 66 h G e AR FE. I BRI AL SR
TSR ) A KA A A I R g 16190,

MREINRE: TR E TR B A bk e (1 2R
KAWHAAT WAL A PR G . AR EE N 100 pge
mL SRR AR Bk A KA R (%)

44 Bh#4 %} (Supporting Information) 4 Bi A4kl b &
Y5, 6,7 M 8 K& S AL S 10 1) S AR g ke Holfs. x4t
FAREFA] DL 3l AT Y 35k (http://sioc-journal.cn/) | N #.
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