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Synthesis and antimicrobial activity of disubstituted pyridine and I-substituted propynyl carbamates

YAQ Bin, SUN Wen-sheng, JIN Yong-sheng. XU Bing-xiang(Department of (rganic Chemistry, School of Pharmacy, Second
Military Medical University, Shanghai 200433 ,China)
[ABSTRACT] Objective: To synthesize disubstituted pyridine and I-substituted propynyl carbamates and study their antimicro-
bial activities, searching for more potent and less toxic antimicrobial agents. Metheds: The title compounds were synthesized
through the process of electrophilic and nucleophilic substitution. Antimicrobial test in vitro was determined with 13 kinds of
common mildews and bacteria( Aspergulius niger. aspergillus flavus, Aspergillus versicolor, Trichoderma viride, Paecilo-
mium varioti Bainier , Chaetomium globsum . Penicillium citrinum , Cladochytrium clodospoium , Escherichia colo, Staphylo-
coccus aureus , Pseudomonas fluorescens Bacillus fluorescens. and Bacillus megatherium). The chemical structures of all com-
pounds were determined by IR,! HNMR and elementary analysis. Results; Seven disubstituted pyridine and I-substituted propy-
nyl carbamates obtained were [irstly reported. All compounds showed antimicrobial activity, especially compound 3e, who had
more potent activity compared with the that of 3-iodo-2-propynyl-butyl-carbamate (IPBC). MIC of the compound 3e was be-
tween 2X 107 °%g/ml to 30X 10" °g/ml . Conclusion: Compound 3e has the best antimicrobial activity and should be futher stud-
ied.
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Fig 1 Synthetic routes of the title compounds

1.2.1 S FBEBEEEQEE 4L 1000 ml PO
HR I A BRI EE 297 ml(5. 10 mol) , B S1 ft #t .  4)
F2C,HATEXRR. FHAILEERK{R AR
B BT 7= A i AL S U I PKOK B iR 2 IR
IKBRBREE TR 7. i Uk, 2818, B8 118~122°C HY
E5r.18 484 g, LK 80%,
1.2.2 FREEK2-EAX5-4-6-F A& ¥
2-FH E-6-FFEME 5. 2 g(0. 048 mol) ik HCI 40
ml & F 100 ml =FHHEF . F @ FE 45°C. 128 H M
30 WA K 2.5 ml, HHBEABLEL 50C, NEAE,
SV 0.5 h TR VRAE VKA T i R Bk BR BRI
ERM. L EAAEEE, L 200 ZEES R B
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50% ,m. p. 61~63°C, 3Lk m. p. 62~65C),
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moDETF 10 ml MkBEF . B HZOCKHEHA LT
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WEE (3O i H & B 2-F 5 R-6-H g
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(cm™'),3280,3 220,3 020,2 140,1 760.1 585,
1 545,1 440,1 220,1 080, 760,' HNMR (CDCl, )
8.35(s,bra,1H,-NH-); 7.78(d,1H,J =8. 74 Hz,
pyridine’s H); 7. 71 (d, 1H, J =8. 74 Hz, pyri-
dine’s H); 4.77 (d, 2H, J=2.44 Hz,-CH,C=);
2.55(s, 3H,-CH;); 2.55(s,J=2.44 Hz, 1H,
HC=),
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FRZEBREN, CBEES & . BHARK 1. 60 g,m. p.
78~79°C ., FTLEMH(C, H, IN. O iHEMH (%)
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BT (Co Hs BrIN. O) : TFHfH(20) : C 30,41, H 2, 05,
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1H,-NH-); 7.78(d,1H,J =8. 75 Hz, pyridine’s
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4.92(s,2H,-CH,-); 2.55(s,3H,-CH;).
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ERFRENDNHE SR HEEla, g6 E
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6.92,IR(em ') :3 240,3 140,2 980,2 140, 1 740,
1475,
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Tab 1 In vitro antimicrobial activity of newly synthesized compounds
(X107 %, o5 g * ml™ 1)
. Compounds
Strain

3a 3b 3c 3d lc 1d 3e IPBC
Aspergullus niger >1 000 >1 000 >1 000 1 000 500 300 5 4
Aspergillus flavus >1 000 >1 000 >1 000 >1 000 600 500 8§ 7
Aspergillus versicolor >>1 000 >>1 000 >1 000 >1 000 400 300 2 1
Trichoderma viride >1 000 >1 000 >1 000 >1 000 600 500 5 4
Paecilomium varioti Bainier >1 000 >1 000 >1 000 >1 000 400 . 200 3 2
Chaetomium globsum >1 000 >1 000 >1 000 >1 000 300 200 2 1
Penicillium citrinum >>1 000 >1 000 >1 000 >1 000 500 600 5 4
Cladochytrium clodospoium >>1 000 >1 000 >1 000 >1 000 400 200 3 2
Escherichia coli 600 400 290 200 500 400 20 500
Stuphylococcus aureus 800 600 130 150 600 300 10 350
Pseudomonas fluorescens 800 800 230 250 900 700 30 900
Bacillus fluorescens 1 000 1 000 130 200 1 000 800 30 900
Bacillus megatherium 800 500 130 130 600 100 10 600
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TRERERY AR LAY ERMAER
RERERHIMHEER. RARmn S smBnax
R B I s T AE LA RCR IR F 2 R R s &K
RN EEFBREAGELETAY. HPHAaY
3e MM E RN M MIC 4514 (2~8) X 107° g/ml
M(10~30) X 10 g/ml. L T H AT B HF WP B I E
7 IPBC, Hit— L A Hh{E.
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