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2-Ethoxymethyl-3- (5-nitro-2-furyl) acrylamide
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Studies on the Synthesis and Antibacterial Activity of
2-Ethoxymethyl-3-(5-nitro-2-furyl)acrylamide Derivatives

Ko Ok Hyun

In order obtain some new antibacterial agents, seven new 2-ethoxymethyl-3-(5-
nitro-2-furyl) acrylami‘de derivatives were synthesized by condensing 2-ethoxyme-
thyl-3-(5-nitro-2-furyl) acyloyl chloride with amino compounds namely 5-amino-3,
4-dimethyl isoxazole, sulfamonomethoxazole, d-2-amino-1-butanol, hydroxylamine
hydrochloride, semicarbazide hydrochloride, thiosemicarbazide, and p, p’-diamino-
diphenylsulfone, respectively. L

The seven synthesized compounds were 2-ethoxymethyl-3-(5-nitro-2-furyl)
acryl-5-amino-3, 4-dimethylisoxazoleamide [Vi], N*-[2-ethoxymethyl 3-methyl
(5-nitro-2-furyl) acryl]-N!-(5-methyl-3-isoxazolyl) sulfanilamide [W[], 2-ethoxy-
1-3-(5-nitro-2-furyl) acrylsemicarbazide (X1, 2-ethoxymethyl-3-(5-nitro-2-furyl)
acrylthiosemicarbazide [XI], 2-ethoxymethyl-3-(5-nitro-2-furyl) acryl-d-2-amino-
1-butanolamide {XIJ, and 4, 4’-di[2-ethoxymethyl-3-(5-nitro-2-furyl) acryl-amido]
diphenylsulfone {¥I]. These compounds, with exception of - the compound Xi,
showed generally effective antibacterial activity, especially in the following
instances. Compound VI was shown to be effective against Bacillus subtilis ATCC
6633 compound VI, against Bacillus cereus var. Mycoides ATCC 1778, and compo-
und X, against both Proteus vuglaris and Saccharomyces cerevisiae - ATCC 9763,

5-Nitrofural ZHHEME 19014 Marquisbe] fkste] H S0 &MsIglon, 43 Dodd,
Stillman® 5o} 4k 3le] 5-nitro-2-furfuraldehehyder} gram [BHE 2 BYEE B @ﬁ
T PEEel WAl LIk ol FHte] (bAdpel WL FEYY kel FIso] BHT W%
#rs ol ko). =3 Dodd,. Cramer® 2.2 5-nitrofurfurale] azomethine{b&#ES &K
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o] NS ET AR 94 gram BEE 2 RYEEA Heed HE ke AE 4
4Eated 3L o] -y #535] S-nitrofurfuralsemicarbazidert 72 MRIEY - HE o] ke A S
Wikt b, o] 4ol = S-nitrofuran FFEEES} PEEJI0l Artiste w-& W& Aok A
Kimura® #.£& S-nitrofurfural2 108 ~308550 2 —2 MEES A S gram BE o [BHE
o BT PEel vk sty on Saikachi® .9 5-nitrofuran FEEEES] [LEAEES M
fEf=te] BlfRel #ete] WEbdt W9 Fr2e ERE Vv Fgeh. B furanggd
S5friEe] nitroert §lowl PEIMEAS S WA AL AL eblir] devhe AS WIL
nitrofuryl groupel #ste] I _EHEEG S Zbe M) HAL FEE WA AL sl
v}, % Yoshina® #£2 o 2| 71x| 5-nitrofuran FEMEEE Sl &8 2-(G-nitrofuryl)acryl-
amider} HEERH BFs 2 #+4vF. 9 Saikachi™ -2 =2 5-nitrofuryl groupe]
el WA FIHENS XECSH = furanik) 2(7fFe) ~CH=CH- group =+ —CH=N-
group- HEMEAS Vel el 9ol EER WEhRES frha FEkssvh. o) k] nitr-
ofuranifiiffe] HE & el (LAY E LBEE L2 KFIsel azomethinefF& R (L
Y (NF-CH=N-; NF=5-nitro-2-furyl#), vinyl &% (&#HNF-CH=CH-) 4
5-nitro-2-furyl heterocycles (NF—{@e}; {ge} =B 3o 2 Y249 vt Yoshina
Tanaka®® &2 @RI AFLBHERIQ 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide?] (L2
Rk carbamoyl#E furante] 2frEd BE)A 71 5-([5-nitro-2-furylvinylene]furan-2-
carboxamide® K 29 WEHS Hizrsig o, 5-nito-2-furfurals} aminoacethyd-
razonesE #ES A A Massaranit®»!® o] AHIF 5-nitro-2-furfuralaminoacethydraz-
onesy JREBRGHGES, o]0} 4 5-nitro-2-furalpiperazineacyl hydrazones Streptococcus
pyogenes?) Salmonella typhimuriumpge] @ste] #Hig o) shstela #Es k. Nis-
higaki'®» 2£.9. nitrofurylvinyl-1, 8-naphthyridineszfiE@ses  Islip*®4:-2 1-{4-(Bnitro-
2-furyl)-2-thiazolylJhydantoins & &3 HETS #4539 vl. o] 5-nitrofuran FHE
B —Rive®  Fo B WMEZF o Bkl: B ABAd Al LaEV Hee B
e BRAbetae fhgEmlierel A miEel A Yo PEHEIRL HUE spectrumE ZFAI I gl
= Bl A &iEel oAl ohA FEA ) bl o] = I glvl

Bz ol BR FIEEYES ARy B89, 2-methyl-3-(5-nitro-2-furyl)acrolein
o] Ry o B 2(7fEe] methylIEZ #BMAA 717 o] methyl S BAAINA SRR o 1§
ko] Mstrlagr Saikachi4:¢) Bige, furanf%e] —C=C-— figHe] BIRFR £Me] EMER
2 AR FOEES in vitrod A Ewlolu s} in vivoel Al E =& HENE viellA el
3= Kato™2e] g, 2-phenyl-3-(5-nitro-2-furyl)acrylamideiE AHES MEIS &
243t Yoshina'®, Saikachi'” g #M®%&%9] #WseE 3batete] F@lf] HEJI& vebl & nitr-
ofuran #348he] A 927 furangke] S5frEol nitrok = 2fiEe] HEETEHEE&S M 3-
(5-nitro-2-furyl) acrylamides] 2f7jE¢] ethoxymethylfiZ HA A 7)1 amideE®] amine
grdup_‘?_i/ﬂ-}f sulfaf§] moiety 2fE, Z#] azomethines® 5-nitrofuranfb&45¢] moiety 3%,
EEM:0] )5l & d-2-amino-1-butanol :moiety 1 B JAWREA] —F<l p,p’-diami-
nodiphenylsulfone 1/ A= WA A ZF7tA delxn YA 3L 2-ethoxymethyl-3-(5-
nitro-2-furyl) acrylamide ¥f 7f-2 &3t Staphylococcus aureus ATCC 6538p, Sar-
cina lutea ATCC9341, Escherichia coli, Pseudomonas pyocyanea NCTC10490, Proteus
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vulgaris, Saccharomyces cerevisiae ATCC9763,Y Bacillus subtilis ATCC 6633 & Bacillus
cereus var. mycoid ATCC 11778%:2] 8fEe] Heol WA HEHS EHald o £RE #H
EEE S - |

RBFHE U 8

FESBAA FEHT SRUEYE, SRHHEE, REANYY 4RRKE KEXRSR HBR
8%l =& scheme I3} v}

A3 o |E—AEHB A HHT ethylacrylate (Kanto Chemical Co.), furfural

(MAMZET (M) B)E 10mmHgel ] Z&#3+ A, hydroxylamine HCI, d-2-amino-1-butanal
(Tokyo Kasei Co.), p,p’-diaminodiphenylsulfones} sulfamonomethoxazole2 %% J.P. #1
R, 148 RS BT 4EEAEES, spectrof WiEE Merck®le] spectro graded {EHst
Frt. ¥ @iEAE Thomas-Hoover capillary melting point apparatus®, pH e
Beckman Zero¢ maticl pH meter, THE#5#72 F & M Scientific Corporation, 2|1
NMR- Varian T-60(compound W, Vi, Vl, X, XI, XlI), Varian HA-100(compound ,
V, UL, X, X)& 8/ stz

2-Ethoxymethyl-ethylacetatr( 12| o' >—#i5, BHAHR, SEELES BERY
A% 1000mle] = flasks] 4& 7K ethanol 184g (4mole)s] 4B Na 4.6g (0.2mole) & 7>
BA sl \EAZE K LAAA K 305k AHEHY o8 ethylacrylate(d=0.92)
200g (2mole)& 2mefe]l 24 M3tk A& 2480 #reshd BEY dxtde] s Ych. B

500 400 00 ' 200 100 0

I ) iy t - 1 14
8.0 7.0 6.0 5.0 PPM($)4.0 3.0 ) 2.0 1.0

Figure 1—NMR spectrum of ethoxymethyl-3—(Z—furyl)ethylaerylate(]I[).
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Table— [ - Physical and Chemical Properties of 2-Ethoxymethyl-3-(5-nitro-2-furyl)
acrylamide Derivatives and Their Intermediates

Comp. Formula M.P,(°C) Yield

Element Anlysis

or B.P. Calcd/Found NMR

No. M.W. (°C/mmHg) % C H . N 5)

)i C!szO(* 130°~135° 77.2° 64.27 7.19 28.54 Neat(ppm), 7.26(s. 2H).
224.25 /0.5 $4.47  6.99 28.24 6.53(d. 1H), 6.16(d. 1H)

4.21 (s.1H)

N CupH,000  73°~75° 346 61.20  6.17 32.62 CDCly(ppm), 7.7(s.1H),

196.20 61.91 6.27 3232 6.50(g.1H), 7.54)d. 1H),
6.80(p. 1H), 4.60(s.2H),
3.62(q.2H), 1.23(t.3H)

V CuHuNOs* 114°~116° 65.1 49.73 4.60 5. 81 CDCls(ppm), 11.35(s.6H
241.20 350.09 4.30  6.01 7. 66(8.( Ifz),) 7.36(d.(1H) >

7.02(d. 1H), 4.58(s.2H)
3.69(g. 2H), 1.24(t.3H)

VI CiHy (NO;  70°~71° 56 46.24 3.84 5.39 CCly(ppm), 7.46(s. 1H),
Ci+ 16,52 4.13 5.18 7.36(d. 1H), 7.00(d. 1H),
275. 64 4.66(s. 2H), 4.33(g,2H),

1.43(t. 3H)

VI CisHipNgO4+ 115°~117°.5° 84 53.73 5.11  12.33 CDCls(ppm), 9.22(bsNg)
335.31 - 54.02 5.30 i2.64 7.52(s. 1H), 7.34(d. 1H),

6. 83(d. 1H), 490(s. 2H),
3.73(g. 2H), 2.20(s.3H)
1.92(s. 8H), 1.32(t.3H)

W ConzoN4 180,5°~182° 79 Mg i_zé 1_1_.Z§ DMSO*Ds(me)’ 8.20(s. 4H)
0sS+ 50.11 - 4.50 12.04 8.33(d. 1H), 7.63(s. 1H)
476.39 6.52(s. 1H), 4.96(s.2H)

3.93(g. 2H), 2.65(s.3H)
1. 48(t. 3H)

X CiHiNOg* 89°~92.5° - 66 46.88 4.72 - 10.93 CDCls(ppm), 9.10(bs. 0H)
256.21 - 4717 5703 10.73 7.44(s. 1H), 7.32(d. 1H)

6. 78(d. 1H), 4.76(s.2H)
3.66(p.2H), 1.27(t.3H)

X CuHiyNOgt 176°~171° 71 44.30 4.73 - 18.79 DMSO-De(ppm), 8.30(bs. NH)
298.25 (dec.) .60 442 19.01 8.12(d. 2H), 7. 62(s. 1H),

7.48(d. TH), 6.40(bs. 2~3H)
4.89(s.2H), 3.92(g.2H),
1.50(t. 3H)

X CuHuNGO:S* 166°~167° 64 4,007 4.49 . 17.83 DMSO-Ds(ppm); 7.75(d. 1H),

314.25 (dec.) 41,72 415 1814 7.33(s. 1H), 7.10(d.1H)

7.33(s. 1H), 7.10(d. 1H),
4.50(s. 2H), 3.55(g. 2H),
1.16(t.3H) " -

W CiHO N0t 57°~60° 55 53.84 6.45 8.97 DMSO-Ds(ppm), 7.73(d.IH),
312,32 53.63 6.62 9.15 7.15(s. 1H), 7.07(d. 1H),

4.55(s. 2H), 3. 37-3. 69(m. 5H),
, 0.73~1. 66(m. 8H) -

M CagHaoN,O1,S% 226°~228° 74  55.32 4.35 8.06 DMSO-Ds(ppm), 7.97(s.8H),

694. 67 (dec.) 54.98 "4.05 8.34 7.90(d. 2H), 7.33(s.2H),

7.20(d.2H), 4.67(s.4H),
3.56(g. 4H), 1.13(t.6H)

Melting points were determined by Thomas-Hoover capillary melting point apparatus.
Element analysises were determind by F and M scientific corporation. NMR spectra of
compounds M, VI,Vl, XI, XI and M were detected by Varian T-60, compounds No V, VI,
X and X by Varian HA-100. *, reddish liquid; +, yellowish crystal. '
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B 20g (0.2mole)E Pol dufnal Zrl. 4Kl NaCle & 500miE  Jnste] WWAQR W
& A R BK NaSO, §9 5gg fnsti %z Zvh. 81°/26mmHg == 67°/17mmHg
ol A MBS AR Wit Witstacth

b.p. 67°/\rmmHe, WiEE 225.5g, K% 77.2% (Table 1).

2-Ethoxymethyl-3-(2-furyl) ethylacrylate (] % 2-ethoxymethyl-3-(2-furyl)
acrylic acid (V2| &B—##®R, WM, BHNAARE BES 2000m/ =n flaskd]
kK ethanol 300m/% 23 &% Na 23z Imoles AlA nstel WHAAR Hio 2 AKX
3 #s= A comp. T 146.1g (Imole)E A A3 Einstz A< 3004 o kst
T2 el furfural 96g (Imole)$- 2Reile] A3 @ipatd A APEA EstL =
[ = Al S 1R v #H A Sy ok 130°~135°C/0. 5smmHgel A HEEAE S KB
o e 294 9ot A<HA NaOH 40g (Imole)E & 1000mle] < WS #it
S A LEA M ST BHA VR BES BEiRel Stk HBkR SgE metel 19
104308 BBpsl 1 B8RS % ethylether § 300m/= 2l A 57¢] etherf§g wel i /@
& e = ISt FEsEo R shwl Wl AMEArh. of WS tolueneo ® fhllist
SLohiEE tolueneBe T3 4 ® 39}, Toluened evaporationdto] PEaw BiEES]
RipE S A9tk o] AL nhexane % 500mlg fustel ALA KW A BEAZF HEs
o} e WEOMAHS BEIEEE T BT 1E o nhexaneo ® FHGHH . m.p.73°
~T5°C, WiS g 77.4g, IkZs 34.6% (Table 1).
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250 e
00
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Figure 2—NMR spectrum of 2-ethoxymethyl-3-(2-furyl) acrylic acid [V].

2-Ethoxymethyl-3-(5-nitro-2-furyDacrylic acid (V)2 &K— T}, BEH 2
EEHE BED NE 3000m! =p flaske) KR 300g (d=1.084), CCl, (d=1.58)
200m!, H,PO,(d=1.74) 50gZ #nste] dryice—acetone ¥ koAl &EF G, —7°CE §A
el A @ FHE= e fuming HNO,(d=1.525) 100gS 484 —15°C2 A s=14 s
o Fgich. AEA e BEAA {5 1M Bistgsh & 0°CE fAswlA & 1000
miE et Al e BES SASHA Bl kel MHsds. o HaE R
SEESE L B2 AlA s FiRdA Zgstgch.

m.p. 114°~116°C, KE8& 80g, M2 65.1% (Table 1).
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Figure 3—NMR spectrum of 2-ethoxymethyl-3-(5-nitro-2-furyl) acrylic acid [(V].

2-Ethoxymethyl-3-(5-nitro-2-furyl)acryloyl chloride (V]2 &m—BISHRE
BT A% 500m! flaske] comp. V 72.3g (0.3mole), SOCL, 71.4g (0.6mole) & fmste] 7K
Wbl A 2msM BIEA AT, KER BRS SOCLE BEEAMESA BREFI 976 n-hexane
72mlel FEMEIR 3gg 2ol AA MRt HEKHS 43k m.p. 49°~53°C, KBE
47.3g, W&# 57.2% (Table I).

o] HRME THe KM B AT & Yo e Hiko R 2@ FRkS AAsA
] MET SR 48 5 9.

m.p. 70°~71C°, IKBE 39g, WkZ 56%. (Table ).

" ! M 1 i ! M — r ;[ I i t MR 1
500 400 300 200 100 0
Hz,
H P
1 Iy i 1 i
1 . | 1 b - " | - 1 1 I
8.0 7.0 6.0 5.0 PPM(§) 4.0 3.0 2.0 1.0 0

Figure 4—NMR spectrum of 2-ethoxymethyl-3-(5-nitro-2-furyl) aceryloyl choride {V].

2-Ethoxymethyl-3-(5-nitro-2-furyl) acryl-5-amino-3-4-dimethylisoxazoleamide
(o] aR—WnE, SR, BEHE RET NE 200m/4 =np flasks] 5-amino-3,
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4-dimethylisoxazoel 3.36g(0.03mole), Na,CO, 1.5g(0.015mole) & CHCl, 20m/, £ 20m/9]
BAVER S8 T ARS BRemA SEAA comp. V 7.77g(0.03mole) & CHCL, 20m/e)
Zol 8o} & 3053F AR HWILE BB A AN fEmstack. & g fel= AL 3k
B, gl seiEW % CHCL B¢ Wistel 2% W% 20miz % 10ml= A%k
CHCLE MEEEMEs] st Ao FEES benzeneo T FsfTre] WM E A5t

m.p. 115.5°~117.5°C, {38 8.44g, Wiz 84% (Table 1).

A s Al ; ¥ LA v X B i
500 400 300 200 100 o]
: Hz
>hip]

A, 1 - b & i 3
T

2 ok b 1)
8.0 7.0 4.0 5.0 FPPM(g}4.0 3.0 2.0 1.0

Figure 5—NMR spectrum of 2-ethoxymethyl-3-(5-nitro-2-furyl) acryl-5-aminoc-3,4-dim~
' ethyl isoxazoleamide {[VI].

N‘-[2-Ethoxymethyl-3-(5-furyl) acryl}-N'-(5-methy 1-3-isoxazelyl-3-isoxazelyl)
Sulfanilamide (12| &m——Sulfamonomethoxazole 7.5g (0.0mole), Na,CO; 1.59g
(0.015mole), & Comp. V[ 7.77g (0.03mole)= Comp. WIet %2 FHHox Azistd #Hh
ol Mritistgvh. o] ihdha benzeneo & FiEMste] #EEHE d9lrh. m.p.180.5°~182°C,
W35 12.86g, Iz 799 (Table 1).

T i IR T ‘ D SO A § T T .
A ¥ by —t T v T T A T
120G 430 S0 200 100 Q>
2
100
50

I L 4. L 4 & 5 ) ! .
b n T T i T b T " )

Figure 6—NMR spectrum of N*-[2-ethoxymethyl-3-(5-nitro-2-furyl)acryl]-N’ (5-methyl-3-
isoxazolyl) sulfanilamide [VII].
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2-Ethoxymethyl-3-(5-nitro-2-furyl)acrylhydroxamide (X] &m——Hydroxyla-
mine HCI 2.08g (0.03mole), Na,CO, 3.18g (0. d3mole), comp. V7. 77g (0.03mole) =
Comp VISt & o2 Aelsid kel Mgt o] A & benzenes} n-hexaned] &
AFHEE BRERTY BEBRS 249

m.p. 89°~92°C, KB E 5.07g, Y3 66% (Table 1).

Y T 1 1 T T T T
T ¥ 1 T T y * T ¥

I
1000

t00 400 300 200 160 , O:‘;’;
250

i00

50

.

I I I 4 3
sy i T I 1 1

Figure 7—NMR spectrum of 2-ethoxymethyl-3-(5-nitro~2-furyl) acrylhydroxamide [IX].

2-Ethoxymethyl-3-(5-nitro-2-furyl)acrylsemicarbazide (X]2] & ——Semicarba-
zide HCI 3.33g (0.03mole), Na,CO, 3.18(0.03mole), comp.5V 7.77g (0.03mole)E comp.
ik 2¢ e R A & £AKE K&$ be-nzeneo 2 FiMEY WEBY #HHE 4%
}. '

m.p. 170°~171°(dec.), WS E: 6.4g, Uz 71% (Table 1).

i v
F + T 4 3 T I

1000 4 ' ‘ 100
00 00 300 2000

250
100
50

é)H»
Hz

Figure 8—NMR spectrum of 2-ethoxymethyl-3-(5-nitro-2-furyl) acrylsemicarbazide7[X].

2-Ethoxymethy[-3-(5-nitro-2-furyl)acrylthiosemicarbazide [X[12] &m——Thios-
emicarbazide 2.83g (0.03mole), Na,CO, 1.59g (0.015mole), comp. VI 7.77g(0.03mole)
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% comp. WIo} & fiEo 2 RIEAY W [KiEE A HEgaH] mHdast.
m.p. 166°~167°C(dec.), WxBE 6g, Iz 64% (Table 1).

) 1 I i I 1 ™ Y 3 T
500 400 300 200 100 0
Hz
>~
~
—

B0 70 6.0 5.0 PPM(8)4.0 3.0 2.0 1.0

Figure 9—-NMR spectrum of 2-ethoxymethyl-3-(5-nitro-2-furyl) acrylthiosemicarbazide [XI].

2-Ethoxymethyl-3-(5-nitro-2-furyl)acryl-d-2-amino-1-butanclamide (XI]2| &%
——d-2-amino-1-butanol 2.67g (0.03mole), NaCO, 1.59g (0.015mole), comp. VI 7.77g
(0.03mole) & benzenerpo] Al Hio R 3peR] HIR & o HEGo =R A vHA Na,
CO; & og AMAF vhg B2 AAT % BEEEsY WP EE Agieh. A& HiEst
o FEEEHE AL

m. p. 57°~60°C k8 & 5.15g, IkZs 55% (Table 1).

i ] b — N )! 1 1ni

M Ls 1 I
500 ' 400 300 200 150

Y LOT
9 N <

— i
d f bL

A A 1

1 H 1 1 Ji
8.0 55 25 5 OF’PM( ) 3.0 2.0 1.0 g

Figure 10—NMR spectrum of 2-ethoxymethyl-3-(5-nitro-2-furyl) acryl-d-2-amino-1-
butanolamide [XI].
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4.4’-di[2-ethoxymethyl-3-(5-nitro-2-furyl)acrylamido)diphenylsulfone (XW)2| &
B—p. p’-diaminodiphenylsulfone 4.96g (0.02mole), NaCO; 1g (0.01mole),

benzene 30mle] et o] comp. W 5.2g (0.02mole)S P #iBel A 15BN #ikd &
PEiB3te] comp. X2 HiE(m.p 220~225°C (dec.)& A4 v}, acetonel = FHfiHse
Mo HEedhs 4.

m. p226°~228°C (dec.), IkfE& 5.13g, Ukzs 74% (Table 1).

r 1 3 - i Tl ] i 1
500 400 300 200 ‘ 100 3 J
Hz|

) § 1. 3 { L ) |
8.0 7.0 6.0 5.0 PPM(§)4.0 3.0

Figure 11—4, 4’-di[2-ethoxymethyl-3-(5-nitro-2-furyl) acryamido] diphenylsulfone [XIJ.

HERWES] LB, YEOWES TR L NMR 44 &R+ g Table I3} Fig.1
~Fig.114] —iF3to] FRstat. ’

HHAEA Eﬁ——:—%ﬁq : Staphylococcus aureus ATCC 6538p, Sarcina lutea ATCC 9341,

Escherichia coli, Pseudomonas pyocyanea NCTC 10490, Proteus vulgaris, Saccharom-
yces cerevisiae ATCC 9763, Bacillus subtilis ATCC 6633, Bacillus cereus var. mycoides
ATCC 11778. ' _

PERAR ik AERI A ART BRERSES =H™ £9 Fid Egot g2
+ acetone Al o] N, N-dimethylformamide®, #]%] & nutrient brothE #EH3 gt B E
BYEES N, N-dimethylformamides] ¥%fFA7l BIKS nutrient broth® #ik FHEEso
HeyH 0.01, 0.1, 1, 10, 50, 100, 150 = 200pug/ml EEZ J=F grEgch. {REEY
Wio] HERE S 2455 nutrient borthe] ¥z EE S, 10#EE MBAA ¥ 2Me
%% YIS 24EER 37°CH] incubator el A EEEd] WEEY KR WMEFoEA K
ByEe B EEEE (minimum bacteriostatic concentration) S Hi@Esta sl = Al &8¢
240 BER £ BRdA 1843E e A 2$ nutrient brothd] BT vhA] 248
[ 37°Ce] incubatorrqe] Al S # WRWE S BEIo2A RAREHEE (minimum bact-
ericidal concentration)E HIESS #7¢ B 2 m55S EEsad.
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s controlz & FHIF FEIERe] 9 E 1-[(5-nitro-2-furfurylidene)amino)hydantoin
< @it ct. ol iR W N, N-dimethylformamides 205 PRI A= WHHHE
RS hebA] ghokeh. :

DR REERe oh5e Tableloh zvl.

Table I —Bacteriostatic and Bactericidal Action of 2-Ethoxymethyl-3-(5-nitro-2-furyljacr-
ylamide Derivatives(ug/ml)®

: Strain® . Bacillus
- Sarc Saccharom- Bacillus
Sc'éir’shg’&l‘fggs ] Stre ;na Pseudomo- Proteus “pild ubtilis ;::rggisd;z:r
Comp. ATCC ATCC Escher- nziyanea vulgris cerevisiae ATCC A’Sll‘CC
6538p. 9341 ichia coli N2 J0400 ATCC 9763 6633 11778
I 506> 50 50 50 50 1 10 50
504> 50 > 50 50 50 1 >10 50
W 10 50 50 50 50 >200 50 10
10 50 50 ' 50 50 >200 50 10
X 100 50 100 >50 50 200 200 50
150 50 150 100 >50 > 200 > 200 50
X 10 50 50 50 50 200 200 50
10 ’ 50 50 50 50 >200 >200 50
X 50 50 100 100 50 100 150 50
50 100 100 > 100 50 150 150 50
il 10 50 50 > 100 10 0.1 200 10
10 50 50 > 000 10 0.1 >200 10
Al > 200 > 200 > 200 >200 >200 >200 >200 >200
>200 >200 >200 >200 >200 >200 >200 > 200
Control® 10 50 10 >50 50 1 50 50
10 >50 10 >50 50 1 50 50

a), All substances were dissolved in N, N-dimethylformamide. &), Obtained from the Natio-
nal Institute of Health. ¢), Minimum bacteriostatic concentration. d), Minimum bacte-
ricidal concentration. e), 1-[(5-nitre-2-furfurylide)aminolhydantoin.

% 5

A FEERAl A comp. M =l comp. No] &l o] 2-furfural @] aldehyde 3o} active
methyleneZts alkali #7ETFol] #i& A7) Hke wol #4slo] 9lvh. =z} 5-nitro-2-
furfurals} active methylene {L&# 3¢ MARMES vhe 27119 #IES Hinke] #Hks] o

= Foltt.
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(H3CHO : | ),
OzNJ:l QﬂCHO B3 C00H, fmor;hoﬂimf' OZN@»CH%HCHO
O g —CetlsCH2C00Na L?{H Cells e
0N ¢ (CH3¢0)=0 ~ 0N =C -Co0

B2 5-nitro-2-furfurals} comp. I2+e] & O ® comp. VS AFKE A=stgret. o
A% comp. V9 ethoxyi: {5 t}2 E#IE(HIE B methoxy, phenoxy, amino)E
BASEY @A @ Folvh, zeub %ike) Ehel (kahd S-nitro-2-furfurals}h comp.
I3} KHES NaOC,H,, pyridine, Na,CO,o} z¢ alkaliffefFol A= 473, morpholine,
acetic acide] EAMIE T AL tarsl & SMEHTS £RA 7 Aol glrl. 5-nitro-2-
furfural e alkalis] 95 ksl Al pyridine, N32003§} Zo alkalie] fks] A  S#Es|
ek webA RERN AL comp. I7t MARES FAESA Xee Aoz 4RAd.
C-H,S0,9} ZnCl, 9} & BT A+ REMKEAA L KIES #1741 @3 R V&
o] BIEREYEE 4+ T 5 9ok FHe ¥50] comp. [} 2-furfuralg alkaliff?E T
ANA HEEAA comp. NE SHsIL o] 5 5-nitro-2-furylacrylic acid® e} 318 Hko =
nitrationdle] comp. VE & 4 Ut Comp. [} 2-furfuralsls} A RIES EE

&% ¥EY “—‘1’137} uAksr s e] comp. st W] comp. N E/#Hel £RFER o] F 7
%Zl G3 AEHA MAFMAA B comp NE <43+ Comp. Vot EfEe] aminefbfy

9 R CHCL-HOBRAWME =& benzeneBBHd <] 4] aminefb &4t Na,COE
“{’éﬁ@ Erx deA e}, o]de] comp. VM-S CHCl, =i benzeneo| £#AH & BKS 4
B4 wimst 8 A S84 SRR~1E BiRd A B8R KER B35 BEsty B
B WEKESS  BFET %, benzene, acetone, benzene-hexane ¥EigErbe] A FHiEE ).
Comp. X[¢] 7ol & EH KEEKFAA Migd Fhe 24& F& 9d94ch. Comp. I& K&
Atie 2 Mk BOBKRIAL Ao s Kol BIFs} comp. Nubd My MK
go] 2 AL KERMA ZET Aoz £8dr. AXKT 128 YHEES TR/ Y
NMR spectroscopyel] {K3to] HERHH o FEKoL  HAYT scheme 1 W2 K] #T5
AL AT & ek, g HEH EEl A comp VI Staphlococcus aureus ATCC
65381), Escherichia coliff & B8t i1e HiEIY BHT HEYHES AY FHSET HEHE
B F I 4] Bacillus subtilis ATCC 66334 = BWHE HEHS 2o F4t. Comp.

2 Escherichia colis} Saccharomyces cerevisiae ATCC 97632 B4l dtis —fEo=
BB /70l #RstI 455] Bacillus cereus var. mycoides ATCC 11778%50] ®slA ol /Y
#scl. Comp. X+&= Escherichia coli, Saccharomyces cerevisiae ATCC 9763, Bacillus
subtilis ATCC 6633 "o &)= o] Aoz ETFA. Comp. X Proteus
vulgaris @l yeastel Saccharomyces cerevisiae ATCC 9763 = Bacillus cereﬁs var, myc-

oides ATCC 11778¢] wl sl A& g o] KBy = LT3 ).
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D AZe HE UYES AR5 B89 ethylacrylate[ 1)5 8K ethanolst £ sodi-
umie] KA A 2-ethoxymethyl-ethylacetate( )8 &8t comp. [ ¢ furfural
sodium ethoxideZ [KJEAA 2-ethoxymethyl-3-(2-furyl)ethylacetate(W)E AE3te) A
sodium hydroxideZ kA7  2-ethoxymethyl-3-(2-furylacrylic acid(W]1& &
g}, Comp. NE fuming HNO,= nitrationste 2-ethoxymethyl-3-(5-nitro-2-furylpg
ecrylic acid{V1E &Ko) comp. Ve thionylchlorided RMEAA 2-ethoxymethyl-3-
a5-nitro-2-furyl)acryloyl choride[V11E &K% }. Comp. Vo %% 5-amino-3, 4-dim-
(thylisoxazole, sulfamonomethoxazole, hydroxylamine HCI, semicarbazide HCI, thios-
emicarbazide, d-2-amino-1-butanol ¥ p, p’-diaminodiphenylsulfoneE alkalifs: o] 4]
REAA AZotA A9 A047 &= AR beMel 2-ethoxymethyl-3-(5-nitro-2-furyl
acryl-5-amino-3, 4-dimethylisoxazoleamide[VI], N?¢-[2-ethoxymethyl-3-(5-nitro-2-fur
yDacrylhydroxamide[IX], 2-etho xymethyl--3-(5-nitro-2-furyl) acrylsemicarbazide(X],
2-ethoxymethyl-3- (5-nitro-2-furyl) acrylthiosemicarbazide[X]], 2-ethoxymethyl-3-(5
nitro-2-furyl)acryl-d-2-amino-1-butanolamide{Xi}, 4, 4’-di[2-ethoxymethyl-3-(5-nitro
-2-furybacrylamidojdiphenylsulfone (XIII1-E & et 4wt

2) Comp. V& Bsletae —Bies RET KER KT & Y4

3) BIRE LE&EYWES] HENS comp. XIIE Bitstie KBWe=E @EFHRstA. 453
Comp. Vo] A = Bacillus subtilis ATCC 663354, comp. Wie] A= Bacillus cereus var
mycoides ATCC 11778E¢l, comp. XIo| A+ Proteus vulgarisgis} yeasts] Saccharom-

yces cerevisiae ATCC 9763%§x} Bacillus cereus var. mycoidesgel $E o] oS I
st

Bon KPLE RS A BEEEAN, AWEE BAW Aol HEhsel 3 @
BRI ©ugl-nd Lol T SRR S So A M REHIER ST
A FHEDT HHE =3
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