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Abstract

Thienopyrimidinone derivatives have wide application prospect in the field of medicine and agri-
cultural chemical due to their good biological and pharmacological activities. 12 new compounds
which have not been reported in the literature were synthesized in 54% - 64% yields via
aza-Wittig reaction of 3,4-diethoxy-2,5-bis(triphenylphosphine)phosphinimine thiophene with
aromatic iso-cyanate and nucleophile amine or hydrazine hydrate; the new compounds were con-
firmed by IR, 1H NMR, LC-MS. Their antibacterial activities were tested and some of the compounds
showed good antibacterial activity to gibberella of tea and phoma of tea.
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1. 5|8

TER— KA W @RS AR R RIME G Y, SRMEE MR R Rd, BRE
AR PUREE ORI T7 THIHA AR AP R[] [2] [3] [4] [S], AIMIS1E 1 ANIR MRSV ) E
Mo TR 2 B BARIME B W0 1 AN R e B MR RO AR, R SR, i mzh 4. £ 2K,
R BMERURL6] [7] [8], BT IR & BAIME G WA LR 2 AR 25 22 U B H )iz 3%
WENE SRR E VR BRI RFE T EE AR, HRF N2 EERAED. KRR 2
LERII ENE A AT A, IXSRAT A e SRR A BT QU R P2 A AR (9] [10], Ty IF:
WEEE AT — SR E Wy AR B E A A B A S, AN I B A A 38 R, ey
IR 5 A A+ DNA, RNA FRHEAH SAIERS F & AR AL, AT A RT BE B N AL R AR S ST )
A, MRSTERBIER] 1 iR A BA R dL RE . PURRE. PO BRESSEAEYIEIE(11]-[16], IE4
KRR G 13 RNFAFEA . F=RE S0 aza-Wittig SN KA B S BRIP4 30 O3 T,
AN, ZITE S TR EARMCE RER], AR T X IR RO R FT[17] [18] [19]. ASCEAFAMH =4
rHEk aza-Wittig W BT MG BB R MRy S ENE IR RT AN, 6 i K B AT AR s PR, A
HRER B BAT AT S . SR LA 1AL 1.

2. BB 51118
2.1. SHIFRAE

HARE AP0 TR B, BT R AE 5 2547 B SR iR, 2804 AE 3481 cm '~3411 em ' HHAW
BIAEIRS), F5IACE 2854 em '~2952 cm ' A B B AEIRSN, PRIEIELE 1710 cm " BT A BB A4
Rzh, C=N XUHHIHRENIE HBLE 1500 cm™ A2 47 BRI SR 4IRS0, 76 1350 cm '~1550 cm™' H LA 58
IR AR BN C=C XURIIIRNIE . LAY TH NMR BB, (L&D 5 A H IG5 3] 7 56E.
PN T5HFE 67.42 ppm~6.96 ppm K I A —H 2, A5 -BAL R AU i A& IR E 5 I AE 58.56 ppm
FEAFN 54.83 ppm 2 AR —LH BRI, A IHARE RS JCRIR] g, 2 o ek AR SR ) 4 AR
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AL, 5 O MEMPELL CH, 7E 03.37 ppm A A RBUN— 4 = FHIE, 5 N HEK P4l 6CH, /£ 3.00 ppm
FEARIN—H=EIE; F5RTRMERRIE 5 4 CH, RO =4IE, 5 N HLIERBEZL 6CH, 7£ 3.00 2473
PoN—H =, HA=41 CH,E 1.43 ppm~1.19 ppm EIHHH LW, Fh — CHEUR 4 41 CH, 291
NFAIE, 5 N AERPILL CH, 7F §3.00 ppm 47RO — AU EE, 54MHYL CH, 7E 50.76 ppm A4
R —2H = F g HARLEP00 LC-MS BT H sk & #8 HIUM + HJU, 56 &P H BLM + Na]

FI[2M + H]I% .,
(0]
EtOOC COOEt EtOOC COOEt A
PPh;, C,Clg ArNCO HY COOEt
—_—
i/ \ NEL /A T CH,CL /<
Ph,P=N N=PPh Y
H,N < NH, S 3 \ N=PPh,
1 2 3
A 2 A
I r ¢
N COOEt ArN o . QN
/<N / ArNCO, NH,NH, COOEt N
Y\ \ g — X
Y
i~ N=PPhy /<\N /o NIV T N 7\ 7 NHAr,
S N= S
NHATr,
3 4 5
Figure 1. The synthetic route of compound 5§
E 1. L&Y s HEREE
Table 1. Synthesis of Compound 5
F1 A SHE
Product Ar Y Ary Yield/%
Sa Ph morpholin-4-yl 4-Me-Ph 54
5b Ph piperidin-1-yl 4-Me-Ph 62
5c Ph NEt, Ph 59
5d Ph NEt, 4-Me-Ph 56
Se Ph NEt, 4-CF;0-Ph 60
5f Ph NEt, 4-CF3-Ph 58
S5¢g 4-Me-Ph morpholin-4-yl Ph 54
Sh 4-Me-Ph morpholin-4-yl 4-Me-Ph 59
5i 4-Me-Ph morpholin-4-yl 4-Me-O-Ph 62
5j 4-Me-Ph morpholin-4-yl 4-Cl-Ph 64
5k 4-Me-Ph piperidin-1-yl 4-Me-Ph 62
51 4-Me-Ph NEt; 4-CF;CO-Ph 59
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2.2. HSPHIEEMY

A B A JR BB (Pyrenomycctes) ~ ¥ Bk AR BE M U (Alternariaalternata) < %% W R JH
(Gloeosporiumtheaesinensis miyake) F175s 4 A2 25 15 5 (Phomaadianticola) VU FP B B A H ROV K 2 V)R 4
KRBt o

FBETEME IR A & 8 BTk ./ PDA R FRE 4% 100 mg/L (4 20 &) I € & 747t IH-80,
R R v JE HeAh ELAR 9 5 mm HIBLRE v, LTSN, B T RIREQ5° O)REF%, 48 h J5 I A | 2.
GERNAC 20 WRBHEHE KRS, AT 1) REEALEPNS DURH 32 12 5 P 4 R AR TE 41%~89% 2
], O0F R A 7l T R S 2 28 R AR VR L s 2) Herb ) Sho 0 2 A R B R AR A 25
B BN TG 20 A 80% 1 81%, Si X W Ak 25 ri 55 J& BN 514 80%, Sj A 4 b4 A2 7 85 B FH 25 4 A
2 REHHNEREIE 72 9 89%H1 83%HH], Sa X AL BEME LA M R T BN HNETE Y T1%: 3) MK
il LLE LAY Sh, 56, Sj BETERGR, TAGEY) Sh, 56, 5§ LA NS HERREL, /SAN Ph-Me-P
WA, WEIEm TG, AL AR ET, S AL 5] N HERRER, 756251 N Ph-Me-P EE 5| AJLARHUAR
FESEINA R TACE I A BRE T

Table 2. Antibacterial activity of compounds 5 (Inhibition at 100 mg/L%)
2. AW 5 BINEDEMEEIRY)

e SR R B W S H SR BT L
S5a 72 71 71 58
5b 50 59 62 47
S¢ 41 74 58 46
5d 33 53 42 37
Se 51 52 46 35
5f 62 50 66 50
5g 39 64 73 69
5h 80 47 52 81
Si 32 56 42 80
5j 89 70 46 83
Sk 32 54 69 77
51 63 50 62 54

~
3. &g

FIH aza-Wittig [z B B TE 35 6% 7 — R 5101 AU e my 3FX0msng — 744, @it IR, '"HNMR, LC-MS
LR TG A AT T RERAE, SRS A TSR ILVEX A AR, S B, &%
PRI, ZoM A 25 A4S 4 P AT T WP R R IR . B AL S0 R 4 M A — 2 m
ABEIENE, R A A A AR B R A A 25 05 B R s e, b sh, 51, 5) VS MEAR R T .
4. SCIGERSY
4.1. LT5K5H

RY-2 U SA(FREE T /0T 88T ) AM-600MHz S % i LRI A (42 H Bruker A #]); AVAIAR330
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RILT ARG HEA (36 [E Nieolet A F]); EAMT (B K 254 nm, ZF-7); Agilent 6100 £ %1 5 PUNZFT 57 1A% (3£ [H
Agilent A 7)),

FRERERM B T S 2 AR AR, AT E T E RBOSAE R AR, HALGNIEE T E 2
SRR AT . WA T ELE TR, 285 ZZRMNELR 4A 2Tk,
TR CEEIMNEN 2T, A BN TE NS T, CREHEZE.

4.2. HhiEE 1, 2, 3RUHIE
HEAR 1, 2, 3 A& S LSCER[20] [21] [22] [23].
4.3. Bir L& 5 BIBIE

FRECT-ERIBE I i 3 2 mmol SO Z] 100mL K, A 10 mL 5 H ey g, FHIE 9 28 FREL 2 mmol
75 5 S FIREE PUEE N BRI T 0~5°C %1 8 h~12 h, JRJEMEZ KE %A, A V (Z8F): V(a1
THITE) = 2:1 (20 mL)i I8 PARR 25 = 2R, BT 25 AN TG/K S BEEfR, W N 5 — /T 1810 100
mL [FR B R & LR, a1 EL AR 2 K S SRS, e, ARERAERE 1 h, R
ST KREAETE, 38, HENSEE g,

2-(4- PR S k)3 - S Jik-6- R JE -7 - (M Wl Mk -4 - B ) B Wy FF:(2,3-d:5,4-d ] XL % g -4,5(3H,6H)- —ifi(Sa)

White crystals (yield 57%). m.p. 277°C~278°C. 1H NMR (CDCl;, 400 MHZ) ¢ (ppm) 8.56 (s, 1H, N-H),
7.42~6.96 (m, 9H, Ar-H), 4.83 (s, 2H, NH,), 3.36 (t, ] = 4.8Hz, 4H, 20CH,), 3.01 (t, J] = 4.4Hz, 4H, 2NCH,),
2.41 (s, 3H, CH3). IR (KBr) 3487, 3408 (NH,), 1701 (C=0), 1536, 1486, 1359, 950 cm™'. LC-MS m/z 502.1 [M +
11.

2-(4-H R FE)-3 -5 JE-6- 2K FE-T-(WRIE-1-38) WEW) JF[2,3-d:5,4-d PRUEEIE -4,5(3H,6H)- i (5b)

White crystals (yield 62%). m.p. >300°C. 1H NMR (CDCl;, 400 MHZ) 6 (ppm) 8.47 (s, 1H, N-H),
7.41~7.04 (m, 9H, Ar-H), 4.74 (s, 2H, NH,), 3.08~2.98 (t, J = 4.8Hz, 4H, 2NCH,), 2.36 (s, 3H, CH3), 1.42~1.40
(m, 2H, CH,), 1.38~1.17 (m, 4H, 2CH,). IR (KBr) 3420, 3311 (NH,), 1701 (C=0), 1530, 1495, 1468, 944, 753
em . LC-MS m/z 500.1 [M + 1].

2-(FREFE)-3- B FE-6- 2K FHE-T-(Z L&) HEW; I [2,3-d:5,4-d° XU E -4,5(3H,6H)- i (5¢)

White crystals (yield 59%). m.p. 269°C~271°C. 1H NMR (CDCl;, 400 MHZ) § (ppm) 8.59 (s, 1H, N-H),
7.53~7.07 (m, 10H, Ar-H), 4.87 (s, 2H, NH,), 3.02~2.97 (q, ] = 7.2Hz, 4H, 2NCH,), 0.79~0.76 (t, ] = 6.8Hz, 6H,
2CHs3). IR (KBr) 3455, 3311 (NH,), 1704 (C=0), 1539, 1489, 1465, 932 cm . LC-MS m/z 474.1 [M + 1].

2-(4- W 2R Jik )-3 -2 Jk-6- R Fk-7-( . 2 %) MWy I [2,3-d:5,4-d ] AU E -4, 5(3H,6H)- i (5d)

White crystals (yield 56%). m.p. 271°C~273°C. 1H NMR (CDCl;, 400 MHZ) 6 (ppm) 8.50 (s, 1H, N-H),
7.45~7.17 (m, 9H, Ar-H), 4.76 (s, 2H, NH,), 3.07~3.02 (q, J = 7.2Hz, 4H, 2NCH,), 2.35 (s, 3H, CH3), 0.82~0.78
(t, ] = 7.2Hz, 6H, 2CH3). IR (KBr) 3414, 3308 (NH,), 1701 (C=0), 1530, 1468, 1377, 938 cm . LC-MS m/z
488.1 [M + 1].

2-(4- =58 AR BE DR B 0k )-3- 2 Bk -6- R Jk-7-( . L %) Wy I [ 2,3-d:5,4-d XU S E -4,5(3H, 6 H)- il (Se)

White crystals (yield 60%). m.p. 274°C~276°C. 1H NMR (CDCl;, 400 MHZ) 6 (ppm) 8.67 (s, 1H, N-H),
7.59~7.08 (m, 9H, Ar-H), 4.87 (s, 2H, NH,), 3.05~3.00 (q, J = 7.2Hz, 4H, 2NCH,), 0.81~0.77 (t, ] = 6.8Hz, 6H,
2CHs;). IR (KBr) 3487, 3408 (NH2), 1704 (C=0), 1533, 1495, 1468, 1159 cm . LC-MS m/z 558.1 [M + 1].

2-(4- =5 P R B ik )-3- 5 Bk -6- R R -7~ L ) MRy I [2,3-d:5,4-d XU E -4, 5(3H, 6 H)- i (5£)

White crystals (yield 58%). m.p. 277°C~279°C. 1H NMR (CDCls, 400 MHZ) 6 (ppm) 8.87 (s, 1H, N-H),
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7.80~7.22 (m, 9H, Ar-H), 4.83 (s, 2H, NH,), 3.11~3.06 (q, J = 7.2Hz, 4H, 2NCH,), 0.84~0.81 (t, ] = 7.2Hz, 6H,
2CH3). IR (KBr) 3420, 3340 (NH,), 1689 (C=0), 1533, 1471, 1324, 943 cm . LC-MS m/z 542.1 [M + 1].
2-(HREHE)-3- 5 H-6-(4-F 2R IE)-7-(N bk -4- 55 WEWS 9 [2,3-d:5,4-d° XU WE E -4,5(3H,6H)- - il (5g)

White crystals (yield 54%). m.p. 263°C~265°C. 1H NMR (CDCl;, 400 MHZ) 6 (ppm) 8.61 (s, 1H, N-H),
7.54~6.97 (m, 9H, Ar-H), 4.83 (s, 2H, NH,), 3.38 (t, ] = 4.8Hz, 4H, 20CH,), 3.05 (t, J = 4.4Hz, 4H, 2NCH,),
2.38 (s, 3H, CH3). IR (KBr) 3478, 3304 (NH,), 1709 (C=0), 1542, 1495, 1468, 997 cm '. LC-MS m/z 502.1 [M +
1].

2-(4-F 2R I )-3 - F-6-(4- H 4 3L )-7- (N R IR-4- 35 ) E V) 3 [2,3-d:5,4-d" TR IE -4, 5 (3H,6H)- - Fif(5h)

White crystals (yield 59%).m.p. 258°C~260°C. 1H NMR (CDCls, 400 MHZ) 6 (ppm) 8.49 (s, 1H, N-H),
7.38~6.90 (m, 8H, Ar-H), 4.86 (s, 2H, NH,), 3.36 (t, ] = 4.8Hz, 4H, 20CH,), 3.01 (t, J = 4.4Hz, 4H, 2NCH,),
2.38 (d, 6H, 2CH3). IR (KBr) 3411, 3328 (NH,), 1704 (C=0), 1540, 1497, 1456, 951 cm '. LC-MS m/z 516.1
M+ 1].

2-(4- WA - IR B )-3- B i -6-(4- W R 2 )-7- (M Wbk -4- 68 ) e Wy 5 [2,3-d:5,4-d XU % i -4, 5(3H,6H)- —
fiF(51)

White crystals (yield 62%). m.p. 262°C~264°C. 1H NMR (CDCl;, 400 MHZ) 6 (ppm) 8.43 (s, 1H, N-H),
7.46~6.92 (m, 8H, Ar-H), 4.77 (s, 2H, NH,), 3.83 (s, 3H, OCHj), 3.38 (t, ] = 4.8Hz, 4H, 20CH,), 3.07 (t, ] =
4.4Hz, 4H, 2NCH,), 2.39 (s, 3H, CH;). IR (KBr) 3414, 3320 (NH,), 1701 (C=0), 1562, 1497, 1386, 1109, 753
em . LC-MS m/z 532.1[M + 1].

2-(4-FUARE I )-3- 5 H-6-(4- F IR I - 7- (M HEpR-4- 38 ) BE W) [ 2,3-d:5,4-d | DU IE -4, 5 (3H,6H)- - fifl(5j)

White crystals (yield 64%). m.p. >300°C. 1H NMR (CDCl;, 400 MHZ) & (ppm) 8.63 (s, 1H, N-H),
7.56~7.06 (m, 8H, Ar-H), 4.77 (s, 2H, NH,), 3.42 (t, ] = 4.8Hz, 4H, 20CH,), 3.08 (t, J] = 4.8Hz, 4H, 2NCH,),
2.39 (s, 3H, CH3). IR (KBr) 3417, 3325 (NH,), 1701 (C=0), 1539, 1486, 1439, 950 cm '. LC-MS m/z 536.1 [M
+1].

2-(4-FHOR B )3 - - 6-(4- HH 2R ) -7-(WRWE - 1-2) WY - [2,3-d:5,4-d R RE -4,5 (3H,6H)- i (5k)

White crystals (yield 62%). m.p. >300°C. 1H NMR (CDCl;, 400 MHZ) ¢ (ppm): 8.47 (s, 1H, N-H),
7.41~6.94 (m, 8H, Ar-H), 4.82 (s, 2H, NH,), 3.03 (t, ] = 5.2Hz, 4H, 2NCH,), 2.38 (d, J = 6.8Hz, 6H, 2CHs),
1.43~1.18 (m, 6H, 3CH,). IR (KBr) 3467, 3304 (NH,), 1701 (C=0), 1530, 1495, 1368, 944 cm '. LC-MS m/z
514.1 [M + 1].

2-(4- =55 TP AR BE - FR B I ) -3- B I -6-(4- T R 38 )-7-(— o) My 3 [2,3-d:5,4-d U 2 -4, 5(3H,6H) - il
(5D

White crystals (yield 59%). m.p. >300°C. 1H NMR (CDCl;, 400 MHZ) J (ppm) 8.67 (s, 1H, N-H),
7.66~7.04 (m, 8H, Ar-H), 4.81 (s, 2H, NH,), 3.09-3.04 (q, J = 7.2Hz, 4H, 2NCH,), 2.38 (s, 3H, CH3), 0.85~0.81
(t, ] = 6.8Hz, 6H, 2CH3). IR (KBr) 3484, 3414 (NH,), 1704 (C=0), 1533, 1506, 1471, 935 cm™'. LC-MS m/z
572.1 [M + 1].

E&UiH
Hh e R AR Y 2% 2% (Fundamental Research Funds for Central Universities (2662016PY 122)).
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