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Ar:phenyl(5a), 2-methylphenyl(5b) , 3-methylphenyl(5¢) , 4-methylphenyl(5d), 3,4-dimethylphenyl(5e) ,

2-methoxyphenyl (5f) , 4-methoxyphenyl (5g) , 4-( methylthio) phenyl(5h) , 2-chlorophenyl(5i) ,
4-chlorophenyl (5j) , 4,6-dichloro-2-methylphenyl (5k) , 1-naphthyl(51) , 2-naphthyl(5m)
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Nicolet /A #] ) , KBr [ A ; Mercury 400MHz 5 4% ## 2:4= {X ( € [{ Varian /2 6] ) , TMS 5 45, CDCL, B¢
DMSO-d A5 ; Finnigen Trace Mass U i i%{% ( 28 [ Finnigen /A ] ) ; Vario EL 1T % 56 2 0 A4 (2 [
Elementar 23] ) o Fr I A2 4l s o tr ol A6 G4 1 4% SCHRE 11 ] J7 ik th 20 308 50U SR SR
AR AE CBHE W T — SRR )5 R, K Tl R, mp 91 ~92 °C, 5 3CHR[9 ] — 2, ¥ & H
Be Ol M = & TR
1.2 {EYHERK
1.2.1 &2 6w AEY2 ZIOGR10 Dk b &Y 1 =R AN A O3 i, w608
AR
1.2.2 s S eb T 13460 mL BEEIH /35 AA 2 mmol (0.95 ¢) {654 2,/ 5 mL T4
AN B AR A 2 mmol S RRARNR IR A G T KA YR I o A3 A 2 mmol AH . A My ( [R) 2R
“EAHE R 1 mmol) 20 mL TR ZBEF 1 mmol Jo/KEREREH . SeEIRBIFE 0.5 h A FEREIGE 2 h,
FEBAUE RS VKAE T2 50 S b, B SR R il s BT, 2 i, AHE B 5
L3 EEER

R FH/b & DME 5, DAt i -80 S SL AL, Be i ik B2 2 100 we/g MK IR . FH & B 40 o i
5 HAMES Y BB CFAT S 0 BOFAME) o 21U R KA ( Escherichia coli) 4 ¥ (3 5 BR A
( Staphyloccocus aureus Rosenbach) Z4REFTH ( Pseudomonas aeruginosa) K4 ZEAIFT FE ( Bacillus subtilis) |
555 B | ( Penicillium citrinum Thom)

2 FRHE

2.1 LEMRE

A 2: 72 2% 88% ,mp 183 ~ 184 °C;'H NMR,5:7.88 ~7.47 (m, 15H, Ph—H) ,4.78 (q, J =
6.8 Hz,2H,CH,),2.88 (t,J =6.4 Hz,2H,7-CH,),2.59 (t,] = 6.4 Hz,2H,5-CH,),2.17 (m,2H,
6-CH,),1.34(t,J =6.8 Hz,3H,CH,); MS (70 eV) m/z(% ) :471 (M*,73) 277 (15),263 (28) ,262
(100),261(35),183(91),109(7),91(6),77(17),43(6) ; Cos Hye NO,SP ST ZE 40 #7 (- BAEH) /% -
C71.08(71.32) ,H5.73(5.56) ,N3.11(2.97),

2- A HE-3-RHE-3 5,6, 7-IUAAH-FR R (4,5 [y IF [ 2,3-d ] EIE-4-Fl (5a) « 1 LA, Ik
% 69% ,mp 244 ~245 °C;'H NMR,§:7.55 ~7.11 (m,10H, Ph—H) ,3.02(t,J =7.0 Hz,2H,7-CH,) ,
2.90(t,J=7.4 Hz,2H,5-CH,) ,2.43 (m,2H,6-CH, ) ; IR, ¢/cm " ;1698 ( C=0),1563 ( C=C ), 1539
( C=N),1484,1450,1350,1258,1202 ( C—O0—C) ,687 (C—S) ; MS(70 eV) m/z(% ) :360 (M*,100) ,
268(5),267(46) ,241(24),149(11),94(6),77(11);C,, H, N,0,S TTZ /0 (G EA(H) /% : C 69. 68
(69.98) ,H4.62(4.47) ,N7.98(7.77)

2-(2- W BE-AA AL ) 3-8 6-3 5,6, 7-IU A AH- A 0 (4,5 1w 31 [ 2,3-d ] s g4 (Sb) -
O E A U% 74% ,mp 219 ~221 °C ;"H NMR,5:7. 55 ~7.09(m,9H, Ph—H) ,3.00(t,J =6.4 Hz,2H,7-
CH,),2.89(t,J =6.6 Hz,2H,5-CH,),2.42(m,2H,6-CH,),2.09 (s,3H, CH;); IR, 0/cm ' ;1695
(C=0),1567 ( C=C), 1540 ( C=N), 1490, 1448, 1348, 1260, 1225 ( C—0—C ), 703 (C—S) ; MS
(70 eV)m/z(% ) :374(M* ,100) ,268 (8) ,267(63),255(87),240(22),238(11),165(23) ,164(13),
136(17) ,119(11),91(23),77(39),65(14) ;C,, HN,0,S JCZE 4 #Hr (38144 ) /% : C 70. 16 (70.57) ,
H5.01(4.84),N7.63(7.48),

2-(3-H IR AL ) 3-8 0-3 5,6, 7- WU A AH-IA % — M I [ 4,5 T wEmy 91 [ 2,3-d | MERE4-M (5¢) :
A % 76% ,mp 201 ~202 °C;'H NMR,8:7. 54 ~6.91(m,9H,Ph—H) ,3.02(t,J =7.2 Hz,2H,7-
CH,),2.90 (t,J =7.4 Hz,2H,5-CH,),2.43 (m,2H,6-CH,),2.35 (s,3H, CH;); IR, o/cm " : 1697
(C=0),1566 ( C=C), 1540 ( C=N ), 1486, 1450, 1349, 1260, 1206 ( C—0—C ), 698 ( C—S) ; MS
(70 eV)m/z(% ) :374(M*,100) ,268(8) ,267(71) ,255(52),240(14),238(8),136(10),164(9),119
(7),91(19) ,77(43) ,65(15) ;Cy, H,xN,0,S TEZEAT (T1EAH) /% : C 70.31(70.57) ,H 5.04(4.84),
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N 7.76(7.48) .

2-(4-HHE-ORAESL) 3-8 03 ,5,6, T- WA AH- A M5 91 (4,5 T WEmy Jf- [ 2,3-d ] BEBE4-J (5d) :
& R, % 76% ,mp 246 ~247 °C;'H NMR,5:7. 54 ~6.98(m,9H,Ph—H) ,3.01(t,J =7.2 Hz,2H,7-
CH,),2.89(t,J =7.2 Hz,2H,5-CH,),2.42 (m,2H,6-CH,),2.34 (s,3H, CH,); IR, o/cm " : 1697
(C=0),1566 ( C=C), 1539 ( C=N), 1506, 1449, 1348, 1261, 1206 ( C—O0—C ), 698 ( C—S) ; MS
(70 eV)m/z(% ) :374(M*,100) ,268 (12) ,267(96) ,255(97) ,240(26) ,238 (15) ,164(14),136(22)
119(10),91(21),77(55),65(14) ;C,, H4 N, 0,S JLZE 43 M (iH5AE ) /% - C 70.39 (70.57) ,H 5.05
(4.84) ,N7.72(7.48) .

2-(3,4-ZHIRIRAE L ) 3-8 3,5, 6, T-PU A AH-A 1% 4 0F (4,5 ] WEw IF [ 2, 3-d ] mE BE4-if
(5e) : 4 {8 B 1A, U % 78% , mp 230 ~232 °C;'H NMR,§:7.52 ~6.85(m,8H, Ph—H),3.02(t,J =
7.2 Hz,2H,7-CH, ) ,2.90 (t,J =7.2 Hz,2H,5-CH,),2.42 (m,2H,6-CH, ) ,2.24 (s,6H,2CH, ) ; IR,
o/em”' 11697 ( C=0),1565 ( C=C ), 1539 ( C=N ), 1481, 1450, 1347, 1259, 1190 ( C—0—C) , 701
(C—S) ;MS(70 eV)m/z(% ) :388(M* ,71),270(9) ,269(100) ,267(83) ,254(28) ,164(16) ,136(24) ,
119(14),109(14) ,103(19),91(27),77(50) ,65(7) ; C, Hy, N, 0,S TLZE 4 M (3188 ) /% : C 71.05
(71.11) ,H 5.22(5.19) ,N 7.27(7.21) ,

2-(2-HU - ) 3-2K34-3,5,6, T- WU A4 H-IR I M5 51 [ 4,5 T BEW I [ 2, 3-d | W8 BE 4 (5€) .
1 B A ISR 77% ,mp 240 ~241 °C;"H NMR,8:7. 53 ~6.94(m,9H,Ph - H) ,3.77(s,3H,CH,) ,3. 02
(t,J=7.2 Hz,2H,7-CH,),2.89(t,J =7.2 Hz,2H,5-CH, ) ,2.42 (m,2H,6-CH,) ; IR, 0/cm " ; 1689
(C=0),1565 ( C=C), 1539 ( C=N), 1502, 1448, 1352, 1260, 1202 ( C—0—C) , 693 ( C—S) ; MS
(70 eV)m/z(% ) :390(M*,100) ,272(13),270(71) ,268(9) ,267(67) ,242(27) ,241(35) ,164(13) ,
136(10),119(9) ,109(9),92(9),78(10) ,77(33) ,65(10) ,64(9) ,51(11),50(7) ;Cp, H,;N,0,STCE 43
M (F1EAE) /% < C 67.54(67.67) ,H4.81(4.65) ,N7.39(7.17) ,

2-(4-F AL L) 3-8 083,56, T- DU A AH- A% I - [4,5 TWEwy 3 [ 2,3-d ] B BE4- (5g) -
F @ [E A IR 76% ,mp 216 ~217 °C ;'"H NMR,8:7. 53 ~6. 86(m,9H, Ph—H) ,3.79(s,3H,CH,) ,3. 01
(t,J=7.2 Hz,2H,7-CH,),2.89 (t,J =7.2 Hz,2H,5-CH,) ,2.42 (m,2H,6-CH,) ; IR, 0/cm " ; 1686
(C=0),1566 ( C=C), 1535 ( C=N), 1503, 1442, 1348, 1249, 1201 ( C—0—C), 702 (C—S) ; MS
(70 eV)m/z(% ) :390(M* ,87),272(17) ,271(100) ,268(11) ,267(71) ,256(27),228(10) ,164(17),
136(24),119(12) ,109(14) ,104(11),103(13),92(9),78(9),77(30),65(8) ,64(12),63(11),51
(11),50(7) ;C,, H, N, 0,S TCEHF (T EAE) /% :C 67.51(67.67) ,H 4.83(4.65) ,N7.35(7.17)

2-(4-H AR AL ) 328383 ,5,6, T- WU R AH-38 L I - [4,5 T WEW I [ 2,3-d | BEE4-[ii (5h)
68 [ A, YK 65% , mp 193 ~ 194 °C;'H NMR,5:7.53 ~7.04(m,9H,Ph—H) ,7.26 ~7.04 (m,4H,
0—Ph—H) ,3.02(t,/=7.2 Hz,2H,7-CH,) ,2.91(t,J =7.2 Hz,2H,5-CH, ) ,2. 43(m,2H,6-CH, ) ,2. 48
(s,3H,CH,); IR, o/cm ™" :1689 ( C=0),1562 ( C=C ), 1538 ( C=N ), 1488, 1440, 1351, 1250, 1208
(C—0—C) ,701(C—S) ;MS(70 eV)m/z(% ) :406(M* ,100) ,287(33) ,268(4) ,267(37) ,242(9) ,239
(85),164(7),136/(12),119(7),109(7),103(8),91(7),78(7),77(22),65(5),63(6),50(5);
Cy, H N,0,S, TEE NI (THEAE) /% :C 64.76(65.00) ,H 4. 63(4.46) N 7.04(6.89) .

2-(2-G - KAL) 3-8 03,56, T-DU SR 4H-F1 % M 5[ 4,5 JwEw I [ 2,3-d ] BEIE-4-f (51) : 165
A Y% 63% , mp 305 ~307 °C;'H NMR,8:7.56 ~7.19(m,9H,Ph—H) ,3.03(t,J =7.2 Hz,2H,7-
CH,),2.90(t,J=7.2 Hz,2H,5-CH, ) ,2.43(m,2H,6-CH, ) ; IR, 0/em ' ;1691 ( C=0),1566 ( C=C ) ,
1539( C=N ) ,1489,1444 1353 ,1252,1223( C—0—C) ,702 (C—S) ;MS(70 eV)m/z(% ) :396 (M* +2,
20),394(M*,78),361(12),359(50),267(100) ,240(60),192(11) ,164(15),136(28),128(17),119
(15),111(21),109(17),103(18),99(21),91(10),78(8),77(51),75(18) ,65(7),63(11),51(9);
C,, H 5N, 0,SCl 3 (TEZE4H7) /% - C 63. 64(63.88) ,H 3.98(3.83) ,N 7.26(7.09) ,
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2-(4-5H-AEEHE) 3-KHE3,5,6, T- WU A AH-IR L W91 [ 4,5 T WEME [ 2,3-d ] WA IE-4-1 (5)) : (A (5
A 1R 63% ,mp 187 ~ 188 °C;'H NMR,6:7.53 ~7.07 (m,9H,Ph—H) ,3.02(t,J =7.2 Hz,2H,7-
CH,),2.91(t,J=7.2 Hz,2H,5-CH,) ,2. 44 (m,2H,6-CH, ) ; IR, ¢/cm ' :1692 ( C=0),1568 ( C=C ),
1538( C=N ), 14851444 ,1345 1261 ,1212( C—O0—C) ,697 (C—S) ; MS(70 eV)m/z(% ) :396 (M* +2,
26),394(M*,100) ,275(22) ,268(10) ,267(98),240(57) ,238(10),164 (14),136(11),128(5),119
(6),111(11),109(7),103(10),99(19),91(6),78(7),77(43),75(18),65(8),63(13),51(12),50
(9) ;C, H,sN,0,SCl TLE AT (1848 /% - C 63.73(63.88) ,H 3.98(3.83) ,N 7.28(7.09) ,

2-(2,4- 51 -6-H LIRS ) 3-8 083 ,5,6, T- IS 4 H- A W31 [4,5 TWEMy IF[ 2, 3-d | meig -4-Ji
(5k) « 5 €5 [& 14, 1R 69% , mp 236 ~237 °C;'H NMR,8:7.57 ~7.12 (m,7H,Ph—H) ,3.02(t, ] =
7.4 Hz,2H,7-CH,),2.90 (t,J =7.4 Hz,2H,5-CH,),2.43 (m,2H,6-CH,),2.17 (s,3H, CH, ) ; IR,
o/cm™ 11690 ( C=0), 1576 ( C=C ), 1540 ( C=N ), 1487, 1448, 1347, 1256, 1208 ( C—0—C) , 699
(C—S);MS(70 eV)m/z(% ) :444(M* +2,37) ,442(M* ,91),409(15) ,408(15) ,407(57),290(27),
289(15),287(100),267(59),252(10),192(4),164(16),136(19),119(10),111(16),109(12),103
(12),91(7),78(10),77(51),75(11) ,65(6) ,63(7) ,51(7) ; Cpy H o N, 0,SCL, T Z 43T (4548 ) /% -
€ 55.37(55.58) ,H3.51(3.39),N 6. 10(5.89) ,

2-(1-Z85 ) 3-2656-3,5,6, 7-DU A 4H- 3R 00 (4,5 T HEM [ 2,3-d ] e BE4-ii (51) « (9 £ [
K, 0% 61% ,mp 214 ~216 °C;'H NMR,§:7.85 ~7.25(m, 12H, Ph—H and naPh—H ),3.03(t,J =
7.4 Hz,2H,7-CH,) ,2.88(t,J =7.2 Hz,2H,5-CH, ) ,2.42 (m,2H,6-CH,) ; IR, 0/cm ' : 1692 ( C=0) ,
1566( C=C ),1540 ( C=N ), 1489 1450, 1350, 1256, 1228 ( C—0—C) , 689 (C—S ) ; MS (70 eV ) m/z
(%) :410(M* ,42) ,291(100) ,276 (13) ,267(26),205(5),164(7),144(9) ,136 (15),127(10),119
(9),115(28),109(10),103(9),91(6),78(4),77(23),63(5) ;C,s H, N, 0,S TLZ M (HE 1) /% -
€ 72.95(73.15) ,H4.57(4.42) ,N 6.99(6.82) .

2-(2-ZREIL) 326 L-3,5,6, T-DU R AH-FR L M9 [4,5 1 Emy If-[2,3-d ] MEE4A-ii (5m) « 14 5 [
1K, R 65% ,mp 228 ~230 °C;'H NMR,6:7.87 ~7.25(m, 12H, Ph—H and naPh—H ),3.03(t, /] =
7.2 Hz,2H,7-CH,) ,2.90(t,J =7.4 Hz,2H,5-CH,),2.43(m,2H,6-CH,) ; IR, o/cm ' :1692 ( C=0) ,
1567( C=C ),1540 ( C=N ), 1488 , 1447 1351, 1242, 1212 ( C—0—C) , 694 (C—S ) ; MS (70 eV ) m/z
(%) :410(M*,50) ,291(100) ,292(11) ,276(11) ,267(56) ,205(7) ,164(13),144(12),136(26) ,127
(28),119(10),115(59) ,109(15) ,103(11),91(6),78(6),77(29) ,63(5) ;C,sH,;N,0,STCE M7 (iF
AE) /% - C 73.00(73.15) ,H 4.58(4.42) N 6.96(6.82) .

3,3/ - RE-2,2- (1, 3- R A A -(3,5,6,7-PU A AH-IR I G [ 4,5 | WEMy IF[ 2,3-d | BEBE4-
Bil)) (5n): (€6 B 4K, 1R 59% , mp 210 ~ 212 °C;' H NMR ( DMSO-d, ), 8:7.54 ~7.16 (m, 14H,
Ph—H),2.88(t,/=6.2 Hz,8H,7-CH,,5-CH, ) ,2.37 (m,4H,6-CH,) ; IR, 0/cm " : 1698 ( C=0 ) , 1569
(C=C),1538( C=N ) ,1483,1448 ,1348 1255 ,1170( C—O0—C) ,695( C—S) ;MS(70 eV ) m/z( % ) :642
(M*,100),376(4) ,360 (15),358 (24),283 (11),267(49) ,228(56),164 (19),136(18),109(7),92
(4),77(22) ;C4 Hy N, 0,8, TEE AT (A ) /% - C 67.10 (67.27) ,H 4.15(4.08) ,N 8.96(8.72) .
2.2 LEMSHEM

AR Wittig [ e o P IV JYe 5 S SR TR e I, A5 1) v 3% P 1) e — 0 e v TS, e — I e -
58 A E T AR S I rb fal A, 2RI T (AR AE ke 25 A T & A 03 I BB g o 17 TR TR
SRR A5 ROV AR, 7= 8 R, A A U o RAR I AN % 3R B 4 5 i o AR SO B = A IR
FHWEWY LT e (2) 5 SR AR S S A5 2 I (3) , NG A3 B B 5 4% P S 0T, B AR T 13 Al
DL SRR (1) 2- 77 48 2 -3 - - U S B 136 0 I T W oy I s RE R T 2B 40 (5)

M HERE G P07 30T LU A6 A [R] SR B[] N R BR 35 W 7 6 AT 14 1 7 58 41, BB R
IR W H - 6 AT FAIG 1 T 11 s 7 3% 1, G SR JE K S g B ) e T A s P R A5 2 AR & . BUR 3L
23 A2 B B N7 3 AT — 32 520, XS 0 A AR IR A BRI BRI BB, 7= % BRI (anfe 54 51 5
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Sm),
2.3 kEWS WIKIZYFE

FEIE TR G P e, S P B AR R AU P4 AR B S o R E TR R 1 C==0 5% {1 45 41 2y 0 HE B TE 1686 ~
1698 cm ™' Z [i] , TR P Y C=N WU Z SHEFZ I , 78 1535 ~ 1540 em ™' 22 [0 A5 BRI, MEWY 3R PN C=C XL
B AR IR B AE 1562 ~ 1576 em ™' 2 )45 W85 AR

FEH"H NMR 3 [E 2830 E R0 R — A § 7. 57 ~6. 86 Z ], Z &k, (HAL AW 51 5 5m
ZENA L2 RS RS I I3, 4 ilik 8 7. 85 F17. 87, WSS Mk (N B8 32 5 22 b 7 35k [T 1y 5% e L 30
BRI ZES , — 5 55 P8 EAH A () LR A0 R AE 8 2. 35 ~2..09 Z ] {HAL A9 51 Fil 5g i) 3
HE 5 AR AR FAHIE , S S 2= B RS IR 37, 43 BIAE 6 3. 77 F1 379, 35y Bl , oy —
AMEE Sho i L SR AR, IR R ML R R 2. 48, HEEM A A 1 —(CH, ) ;—
AR A E B A TE 8 3. 05 ~2. 38 (1] Y B = 4l e, Ho v 55 WU AR 41 1) —CH, — & I A4 B
= EEE, 5 — > —CH,— &M= B R 548 2 A~—CH,— S S Iy 2 i,

P MS 3% SR TG A S A AR SR A Mg, 280 Mg DLRR I B, RS R
FAE o 2 V7 8 I 5 W A 2 [ T 24k 2B 5, I m/z 267 WIRE R R LA o
2.4 EWS HMEEYE

AW S IS PEIRS R AR 1, 3% 1 B98ERRY]: (1) ALEWXT R (RS & % 0 B9l
PO XoF &4 B A 3 PR L 7E 63. 5% DA b, oAb 5 ) Sn BT AR 3 84. 9% 5 (2) AL A5 WA SR AT T 1)
TS PR T X R AT B R BT T8 R0 46 € 8 24 B T 3000 7 355 2k < o s e AT T P 10 B R AE 51. 5% ~
69. 3% Z[1] , XiF 4 v (20 3 25 Bk B (40400 1) 5 Pk B AR, B BRRAE 42. 6% ~60. 4% 2 |1 ;5 (3) 75 ALK
2 (i E A FAR IS PRI 9 CANf A ¥ 51.5) .5k ), 205 8 k2 A BORCEE A TR I Vs PR IR (k&
Y1 5b 5c.5d.5e) . (AW S0 53 F A 2 ASBENG - 15 g T S5 (AT, XA 7 85 DA 1) ) 400 ) 35 R A R
1R (ELK &4 A 1) 00 361 3 P TG B S 3 5

®1 WEYS OIMEEERIE(MEE/ %)

Table 1 Bacteriostatic activities of compounds 5 ( Percentage of bacteriostasis/ % )

Compd. P. citrinum Thom E. coli S. aureus Rosenbach P. aeruginosa B. subtilis
5a 72.5 55.4 52.7 60.4 55.1
5b 65.4 48.6 50.1 53.2 48.2
5c¢ 63.7 50.4 46.9 54.8 49.8
5d 65.9 52.1 47.8 55.6 51.7
Se 63.5 47.8 42.6 51.5 47.2
5f 74.4 58.5 54.5 63.7 57.6
5g 73.8 56.8 53.3 62.6 56.9
5h 65.5 48.6 46.3 52.5 48.2
5i 82.8 65.0 59.7 68.7 63.8
5j 82.5 64.7 59.5 67.1 63.5
5k 81.5 62.9 57.4 66.9 61.7
51 68.4 56.1 51.6 59.8 55.3
Sm 67.8 54.6 50.8 58.2 53.7
5n 84.9 66.0 60.4 69.3 65.7
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Synthesis and Bacteriostatic Activities of
3-Phenyl-thienopyrimidin-4-ones

LIAO Quan-Bin“* , LIU Ming-Guo”, CHEN Bai-Ling", DING Ming-Wu’
(“Hubet Provincial Key Laboratory of Natural Products Research and Development ,
College of Chemistry & Life Science ,China Three Gorges Universiry , Yichang 443002 ;
*Key Laboratory of Pesticide & Chemical Biology ,Ministry of Eduction
College of Chemistry ,Central China Normal University , Wuhan )

Abstract  Thirteen new 2-aryloxy-3-phenyl-3, 5, 6, 7-tetrahydro-4 H-cyclopenta [ 4, 5 ] thieno [ 2, 3-d ]
pyrimidin-4-ones were synthesized in 63% ~ 78% yields via the aza-Wittig reaction of (4,5, 6-
trihydrocyclopentathiophen- 2-ylimino ) ( triphenyl ) phosphorane with phenyl iso-cyanate, and subsequent
reaction with phenols. Their structures were confirmed by IR, '"H NMR, MS and elemental analysis. The
bacteriostatic activities of the new compounds were tested. The results show that bacteriostatic activities of the
compounds against fungus ( Penicillium citrinum Thom) are better than those against bacteria.
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