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Synthesis, Characterization and Biological Activity of
Piperidinothienopyrimidinones

Zeng, Guoping Zheng, Ping*
(School of Chemistry and Life Sciences, Hubei University of Education, Wuhan 430205)

Abstract Nine new piperidinothienopyrimidinone derivatives were synthesized from the reaction of car-
bodiimide intermediate with primary, secondary amines and alcohols catalyzed by sodium alkoxide. The
structures of the compound were confirmed by elemental analysis, 'H NMR, MS and single crystal X-ray
determination. The fungicidal activities of all the compounds were studied and some compounds exhibited
good bacteriostasis activity. Among them, compound 7b exhibited fungicidal activity against Botrytis cine-
reapers, Rhizoctonia solani, and Gibberella zeae with inhibitive rates of 76.19%, 68.83% and 56.52%, re-

spectively.
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1.1 ERIRAF

VAISVA B a2 € I S (D C R 2R @
5€; "H NMR Jf] Varian Mercury 400 %4 400 MHz ¥ it
PRACIE, A LUTRARE 1 (CDCL) A, DY EEfELE
(TMS: (CH3),Si) A W #K; MS {# /] Finnigan LCQ Advan-
tage MAX JFi A 2 ; 6 /Al H Vario EL 117470
RN E; 2 ENTR(TLO): R TRENR GF254(F &)
AL T) ) 0.6% CMC-Na Y78 20 BE e i, 248
110~120 CiHfbJa M, EIMT (K 254 mm)s I 2
. ARG A L= E k11 2 Al 5oy 4l
1.2 HiEReyH &

ZWOCHR[11, 131107775, #% Scheme 1 B9 &
BT A 1, WREER 2, WRNEJFHEMRTAEY) 3, G

4, T S.
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Scheme 1

1.3 2-N,N-Z ke £ URUE fe F- 1 I - 08 e AR 197 2 49 (6)
(W& R

B f) AR % — 0 5 (2 mmol)IE T & &E(15
mL), 7EAEEERE R IR SR A Z (2 mmol), 7E
U NI 0.5 h, FRBIZEIT a4, i 2k A fs b ) fA s
#, IIATEK LEE(10 mL)F1 LI L BERN T K SRR
W, fEEE FERE 8~12 h, WRZE L, RRWLLF
PR U e i 4, Rl 2 25 i R, AR
IBANUKFE &S fh. 53 A2 E 4 6 117 (Scheme 2), UL
# 1+ 6 fl 7a~7d.

Scheme 2

1.4 2-N-J5 R LE R 31 0 1 0 B AT 4 40 (8) RO & X

B fa) 4 — W% 5 (2 mmol)iE T & k(15
mL), {EANKIEFE TR Z(2 mmol), £E% W T WM
20 min, 15 2IZEMNA a4, B2 DA AR R IR, A
JE/K LEE(10 mL) R LI LBEEN I TG K SRR, E %
LR HE 6~10 h, B AL, BRI R 5
FRBE /A T B 45 0, s 28 25 i R, SRS TN VKA
rhgk i 152 A5Y) 8 (Scheme 3), W3 1 8a, 8b.
1.5  2-N-Kg S EURIE B 3 E 0 Fr B IEER AT E () &
X

I 1458 1) [ JEE B (100 mL) A T & <4
15 min, IIABEENZ 4 (2 mmol), PL 15 mL & H A%
fiff, FHA SR 2% PROH R NS5 R R I O B e S IR . A A
TUKFA TR i s 0. 2R B 25 G,
NIER A D B 201 IRAEH, A AG
VE SR, AEUKOKHRCE 20 min, 98, PR X
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R1 EY 6a~9b R A ZE
Table 1 Yield and property of compounds 6~9b

Reaction Isolated

Elemental analysis/%

C d . . p/C A
ompoun time/h yield/% m.p ppearance c H N
Ph 0 /Q/F
6 HC—N 7 \ N 8 80 172~174 White crystals 72.08 6.26 9.92
//k ~
P ST NT No

(o)}

90

T HeNC
g

[e ]

90

™ He N 7 )

e po— Qﬂ)\o 6 95

" SC‘Q{% ) ”
Ph (@] /@
8a HC—N_ ) \ N 8 98
N

(o)}

)\N/\/\
PH S H
Ph (0] /®/CI
8b HCN \ j\ 8 90
N~
ph ST N H
O
9a H;C—N at N 6 95
Ph S N/)\O/
Ph 0 Q/F
9b HC—N )= N 6 80
Ph S N/)\o/

270~272 Red crystals 71.73 5.52 10.61

224~225 Red crystals 67.51 5.08 9.89

269~271 White crystals 74.23 6.12 10.54

296~297 White crystals 69.91 5.48 9.83

266~267 White crystals 73.86 6.22 10.63

229~230 Red crystals 69.20 5.53 10.13
270~271 Red crystals 72.58 5.32 8.54
202~204 Red crystals 70.21 4.83 8.53

ol =R S, DEVE PR D N FEE 2 mmol A 2~3 1§
B AN TG K SRR, TR P E, 455815 %)
149 9 (Scheme 4), W3¢ 1 7 9a, 9b.

2 HR511E

21 EREH. FFE
TEA H bR A, im0 A7 AE T L
AT IHEE TR A, nf R A A J i s 4%

HEAT SRR IR N, A 20 B S e (R AR R G 75 10— 20
aith, HFEBEIMAN CEERITICK SRR, AR,
PRAEIE, PR BRI SR, WA K,
nJ i O R A RS, BTSN L B R
TCEMHTIE 1.

2.2 PHBIEYHE

M 'H NMR #¥an 40 EURmEEF b, 5 N FHER
CH; E%2 N JE 7 i S RN s WA 580, 15 6
2.00 fHamab A sm i) g, RIF ERTHAE 6 7.13~7.52 2
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Scheme 4

] 2 Hlé. M\ MS 1% B0 o] DU tH 5 A0A P38 H B
BRI 4y B T

6: "H NMR (400 MHz, CDCl;) d: 0.69 (t, J=7.2 Hz,
6H, 2 X CH;-dipr), 1.17~1.28 (m, 4H, 2 X CH,-dipr); 1.98
(s, 3H, N-CH3), 2.82~2.95 (m, 4H, 2XN-CH,); 3.10~
3.38 (m, 2H, CH,-3), 3.61~3.65 (m, H, CH-2), 4.46 (s, H,
CH-1), 7.11~7.52 (m, 14H, 3 X CgHs); MS m/z (%): 567
(M, 26), 89 (55), 446 (100), 208 (22), 118 (96), 91 (15),
77 (26).

7a: 'H NMR (400 MHz, CDCls) §: 1.98 (s, 3H,
N-CHj;); 3.03 (t, J=5.2 Hz, 4H, 2 X N-CH,-morph);
3.37~3.41 (m, 6H, 3XCH,), 3.63~3.65 (m, H, CH-2),
4.48 (s, H, CH-1), 7.23~7.52 (m, 15H, 3 X C¢Hs); MS m/z
(%): 534 (IM'], 23), 416 (100), 317 (23), 288 (46), 273
(38), 250 (99).

7b: 'H NMR (400 MHz, CDCly) 6: 1.98 (s, 3H,
N-CH3), 3.02~3.43 (m, 6H, 3XCH,), 3.62~3.66 (m, H,
CH-2), 4.47 (s, H, CH-1), 7.23~7.52 (m, 14H, 3 X C¢Hs);
MS m/z (%): 569 (M, 33), 491 (98), 450 (56), 448 (100),
117.7 (24), 91 (4), 77 (5)

7e: '"H NMR (400 MHz, CDCl3) 6: 1.19~1.38 (m,
6H, CH,CH,CH,-pipen), 1.98 (s, 3H, N-CH;), 3.01 (t, J=
5.2 Hz, 4H, N-CH,CH,-pipen), 3.15 ~ 3.34 (m, 2H,
CH,-3), 3.62~3.66 (m, H, CH-2), 447 (s, H, CH-1),
7.20~7.51 (m, 15H, 3XC¢Hs); MS m/z (%): 532 (M",
38), 413 (37), 358 (100), 318 (20), 302 (28), 274 (38), 218
(6).

7d: 'H NMR (400 MHz, CDCl;) d: 1.24~1.41 (m,
6H, CH,CH,CH,-pipen), 1.97 (s, 3H, N-CH;), 2.99 (t, J=
4.8 Hz, 4H, N-CH,CH,-pipen), 3.03 ~ 3.38 (m, 2H,
CH,-3), 3.62~3.65 (m, H, CH-2), 4.46 (s, H, CH-1),
7.22~7.51 (m, 14H, 3 X C¢Hs); MS m/z (%): 567 (M", 2),
449 (15), 194 (15), 221 (11), 119 (36), 118 (100), 91 (21),
77 (24).

8a: 'H NMR (400 MHz, CDCl;) 6: 0.84 (t, J=7.2 Hz,
3H, CHj-bu), 1.17~1.42 (m, 4H, 2 X CH,-bu), 1.97 (s, 3H,
N-CH3), 3.25~3.33 (m, 4H, 2X CH,), 3.63~3.65 (m, H,
CH-2), 4.03 (t, J=6.8 Hz, H, NH-but), 4.45 (s, H, CH-1),
7.18~7.58 (m, 15H, 3X CgHs); MS m/z (%): 520 (M ],
84), 401 (100), 374 (17), 359 (58), 312 (22), 274 (22).

8b: 'H NMR (400 MHz, CDCl;) 6: 0.85 (t,
J=7.2 Hz, 3H, CHs-bu), 1.18~1.43 (m, 4H, 2 X CH,-bu),
1.97 (s, 3H, N-CH3), 3.11~3.35 (m, 4H, 2X CH,), 3.62~
3.66 (m, H, CH-2), 3.98 (t, J=5.2 Hz, H, NH-but), 4.44 (s,
H, CH-1), 7.14~7.54 (m, 14H, 3 XC¢Hs); MS m/z (%):
555 (IM'], 15), 477 (39), 435 (47), 118 (100), 91 (50), 77
(25).

9a: 'H NMR (400 MHz, CDCl3) J: 1.98 (s, 3H,
N-CH3), 3.13~3.41 (m, 2H, CH,-3), 3.64~3.73 (m, H,
CH-2), 3.85 (s, 3H, CH;-OMe), 4.48 (s, H, CH-1), 7.17~
7.52 (m, 15H, 3XC¢Hs); MS m/z (%): 479 (M, 8), 402
(31), 359 (33), 171 (10), 118 (100), 91 (43), 77 (67).

9b: 'H NMR (400 MHz, CDCl;) J: 1.98 (s, 3H,
N-CH3), 3.17~3.40 (m, 2H, CH,-3), 3.64~3.66 (m, H,
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CH-2), 3.86 (s, 3H, CH;-OMe), 4.48 (s, H, CH-1), 7.14~
7.52 (m, 14H, 3 X CeHs); MS m/z (%): 497 (M", 27), 420
(60), 377 (100), 117 (10), 91 (8).
2.3 LEYMRRIRER

PR RT A 2-N,N-—T -3 500 G AR 2 R WE I 5
WS Wy 85 I ] (1) B s S5 A BEAT T X AT oA, 2 — 24
SE T BAMEA YIS IER . SR AREERIIE 1 AL

B =T8T IR SRR R, IRy AR E A AR
Ptk Rmmu I, URIEIS IR TS, DU

T T A BEL P S R T ) 37,2040 B TPt
24 LEMHIREFEM

R B FR ML 19 1 LLS T 7] 2 1 R (Carbend-
azim) A X, 6F BB AL 50 6 ~9b (R RS TR E T T
WA, &5 RT3 2.

FH 2 = O I BT 42 —
B 42 X 100%

M2 FTUAE H, Y RAT € s 1,

IR A Th, 72BN 100 mg/L i, 3R
IKFGEUE(Rhizoctonia solani).

e B E AR/ e

KB (Bot rytis cinerea)-

35)%/ 0(34) 0(24)
C(35) 0(25)

C(36)

B B k45 H(ORTEP )
Figure 1 The ORTEP diagram of the crystal structure

/NFZ 5 % (Gibberella zeae) [F) 1] 2% 53 73 - 76.19%,
68.83% A1 56.52%; HKEGY 8a, BN R L
(Dothiorella gregaria) 4% N 62.96%. 5Y) 8d )
IKFELLA (Rhizoctonia solani) NI A 57%. BE— 11
T IR IE AR AT .

22 ALEY 6~9b K HAEIE (%)

Table 2 The inhibition rate (%) of compounds 6~9b

Compound F usarit.tm Rhizocto.nia .Botrytis Gibberella Dothiore.lla Colletotric.l.wm
oxysporium solani cinereapers zeae gregaria gossypii
6 22.73 0.00 4.76 435 33.33 0.00
7a 22.73 50.65 33.33 32.61 51.85 27.78
7b 40.91 68.83 76.19 56.52 55.56 22.22
8c 27.27 37.66 33.33 17.39 31.48 16.67
8d 34.09 57.14 40.48 45.65 46.30 16.67
8a 22.73 42.86 42.86 17.39 62.96 16.67
8b 13.64 22.08 21.43 6.52 1.85 0.00
9a 18.64 0.00 38.57 12.35 62.85 —5.56
9b 32.27 20.88 38.57 22.35 25.81 —5.56
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