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3-Amino-6-( (5-nitro-2-furyl) vinyl)-as-triazine @ & KISHH B
7 FVBEREROERE D I RBER e onT*

SRRPIPEEYFHE(FE: ZHBRER)
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(WEFOST4E 5 A 26 HZAT)

BIERY 1B W T bbbt 8-amino-6- ((5-nitro-
2-furyl)vinyl)-a@s-triazine (ANT L) D€/ T+
Flk, T 2 FMERGSYY A VEERL 201l
MRS S i BlI W TRELEE L. 4
[Elid ANT OfF 4 EiRIEIHEE 7 F VR Bk 2B L, 7
N, RER, SEE 77 RE KEESREREE
HEICHT A MERE TR T B ke, =Y AT S
B, BORSRORPIHNCDNTRLU. 2T
B REEIC ONWTIRET 3.

ANT ZEBEEKY S BEEN#T 2 it kD
Table I iCRTHBRIBITEE T F v iEk 2B, £
ICRB &S ICT FARZOTR S EKICEARLETRS
B8, BHA ANT SR TF AR T 7 / A vk
BIREEAFE LAY -7, FEScdEdz2 /-
Wy, T VICOGE®ENR S,

Table T 221 5D HilEEE RTSDTHDT,
1) 7F-BicHLTRTF kit kb ANT OHiE
WICHELRIETC ERBEDTHRD., b4V T
VLR R 7 o u T 2 Fufkld ANT L58A4 LRI%D
WhEETSB. 2) FH/AVEIKEECEL TR
ANT TR 308 Y EHEROE DT, T rE
F=g, ZvuaTeFkiE DN T N 3.
3) FREBEICH U TIET 4 /2 4 vikds ANT &384 &
A% T, 7vuT7eFrEidchicoX, 4) #7 2
BICXLTRT N/ 4 ST FvEhidm, &
%D ANT ORY% ORI I4AERYT. 5) KBEEICHLT
7ea7eFvRIZREEHENEE LS AN
T LFALAETH B, DB~ FH /7 A vk
PHBRE O TN TR O BORE2E T 2 138H
IiEd 5. ANT OT FARICENTT FEQRE

Table I. Chemical Properties of Acyl Derivatives of ANT

m Solubility in
ANT Acyl Radical ) o FOH Me:CO
2 cold | hot cold hot
267
Base - B (decomp.) - - + + H
Chloroacetyl~ CH,CICO-~ >295 — - + —_ +
. 261-262
Propionyl- CHzCH,CO- (dedomp.) _— —_ + —_ +
CHs\ . _
Isovaleryl- CHs/CHCO‘ 210-211 + H + H
Decanoyl- CoH14CO- 198-200 —_ + #H H #
Hexadecanoyl- Ci5H5 CO- 168-169 — + H + H

Note: — insol,, &= very slightly sol, 4 slightly sol, ++ sparingly sol., #t sol.

# Chemical and Chemotherapeutical Study on the Furan Derivatives. XXVI. On the Synthesis

of the Long Chain Acyl Derivatives of 3~Amino-6-((5-nitro~2—furyl) vinyl]-as--triazine and
their Pharmacological Properties Koji Miura & Sumie Matsuda, Department of Chemical
Pharmacology (Director: Prof. K. Miura), School of Pharmacy, Kanazawa University.
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Table . Antibacterial Spectra of Acyl Derivatives of ANT in Comparison with ANT,
Furazolidon and Chloramphenicol at the Same Conditien (by the dilution method)

Minimum growtﬁ inhibitory (A) and bactericidal concentration (B) (v/cc)

Staph. aureus| Bac. subtilisSh. dysenteviae| Sal. typhi E. coli
Compd (Terashima) (NRRL) |(Komagome Bi1) (0) (Gakusei)
A B A B A B A B A B
‘3 | Chloroacetyl- 0.16 | 0.16 | 0.04 | 0.04 0.16 0.31; 0.16 | 0.31 | 0.04| 0.08
_5[_‘ Propionyl- 0.31] 0.31| 0.04| 0.08 0.31 0.63| 0.31{ 0.63| 0.16 | 0.16
-
aﬁ Isovaleryl- 0.19| 0.39| 0.31 7 0.31 1.56 8.18 . - | 0.39( 0.39
. | Decanoyl- 0.78 | 0.78 [<0.02 |<0.02 0.10 0.19( 0.10{ 0.19 | 0.19( 0.19
5]
< | Hexadecanoyl- 5.00 | 10.00 | 0.56 { 0.56 5.00 | 10,00 | 2.50{ 2.50 | 2.50{ 2.50
= | ANT 0.19| 0.39] 0.01] o0.01 0.10 0-10 | 0.05| 0.05| 0.05| 0.05
E‘x Furazolidon 1.95] 1.95| 0.39| 0.78 0.98 1.95| 0.98) 0.98| 0.98 1.95
© | Chloramphenicol 3.91 | 81.26 . . 0.98| 15.63| 1.95|31.26 | 1.95 | 62.50
Data : After 24 hours’ incubation at 37°C
Medium': Common beillon about pH 7.0
Table . Excretion of Acetyl-, Diacetyl- and Propionyl-ANT in the Urine
(Paper Disc Method)
a) Control Test Result in Acetyl-ANT b) Control Test Result in Propionyl-ANT
Inhibitory Zone Inhibitory Zone
concent.
concent. (y/cc) (mm) (mm)
Acetyl- | Diacetyl- 1 10,000 2.5
1: 1,000 (1,000 )| 4.5 5.0 ! 20,000 3.0
1 40,000 1.8
1: 10,000 ( 100 ) 2.0 3.0 - 80,000 1.3
1: 100,000 ( 10 ) 0.5 1.5 1 160,000 0.8
1: 1,000,000 ( 1 )| 0 1.0 ! 820,000 0.5
1 640,000 0.5
1:10,000,000 ( 0.1) 0 0 1 1,280,000 +
c) Excretion Test Result
Time
Compd. mg
107 ‘ 15/ ] 00 | 1 } 20 [ 40 5o 6°
.. (mm)
Acetyl-ANT | 100 Inhibit. Zone (1.‘31.5 . (1.3.0 1.3.0 ]'2.5 1'2.0 I.1.0 +
(Concent.) - . y y - ; : +
2,500) 4,000)| 4,000)| 6,500)| 10,000)| 46,000)
—m
Diacetyl-ANT | 100 Inhibit. Zone (1?.0 . (1:4.5 (124‘0 (1:4.0 1'3.0 1:2.5 (1 1.0
(Concent.) |} 490y 1,800) 3,200)) 3,200)] 10,000)] 22,000)I1,000,000)
mm
Propionyl-ANT| 50 Inhibit. Zone . (1‘0.5 (1‘1.5 1‘2.0 1.0.3 l_0.3 . +
(Concent.) . : : : (1: (1: . +
320,000 60,000)] 20,000)(840,000)840,000)
(rm)
Control « | Inhibit. Zone 0 0 1] 0 . . .

mg : mg pro 20 g mouse, Concent.: Concentration in the urine, compare with control
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s Co KOE LB EERERBIERICTEL A,
L LIRSS gD T F fkiz~ 47 H /7 A vihk
BEMRATRO= e 75 vHEEEKT IV 2 ) FVYR
CHEME 7 0 547 = =3 - )Vic ki UBRITER %
HLTW3S,

BB WRED Tt 50~100mg % 20g (A&
7Y RIC RO RET 2500 hEFEHE 28
7, ANSBDTEFEEO D THE &AMk,

HLNOLNIZFTEHTHO T v F ik, VT 5k,
BOVRARD T v 4 = kD 8 {Lals <Y AT
RROMICIRE URBE] A2 2T 2GR0 THRL
fz& A Table M-c, Fig. 2. Itk 9 4 ¢, ANT
T FMRBBR LIRS TR ERER 2 ERICE N T
REEEICEUMREET 2 EBRoNnk. TEF
VRT3 100mg/20g 3 5 THERIZ A E D1:2,500

Fig. 1. Excretion of Acetyl-, Diacetyl- and
Propionyl-ANT in the Urine
Control Test Result

= §

———  Acetyl-ANT 7
=== Diacetyl-ANT 4
""" Propionyl-ANT s

> Wide of Growth Inhibitary Zane
o -

1000 (r/e)

€ Concentration

Fig. 2. Excretion of Acetyl-, Diacetyl- and
Propionyl-ANT in the Urine
Excretion Test Result

(r/ec)

. 1000: A v—= Acetyl-ANT 100 mg Pro 20g Mouse
§ | -‘ ~=— Diacety]-ANT 100 mg Pro 20g Mouse
g ¢ ; ...... Propionyl-ANT 50 mg Pro 20 g Mouse
H
t i
P
P A
F Y
50D

——————> Time (hour)

D, VT eFEk (100mg/20g) T2 1:1,000 D, 7
O e = vk (50mg/20g) Tk 1:20,000 OFRIKIC
YT 2 RERICEBY 2 EEE B L. COBEIR
Table T Kof HISRICR Ui BB O EEME I
TEBRNEREEZZ ADICEEDD, DT 2F K
DOEBEATI 7 F —Hiid BNEIREOL2,5004F,
F 7 AECIIH5, 000f5 DEM A2 L.

IS ko & S ichbivbiid#iric 5D ANT @
EALAEIEE T F A FEAE B L 20 5 I D0 TRER
1o EEEIIEIRE K/ L, ANT 87 Frfbah
1) BBV TEESEESRDS N2 BT
EFLOEBAERER O E2H07. BB ANT 04
FhOT I /ERHAENCEET 20 DB IRDT
EHCRERBEL 555, 2) ANT 7F ik
FEORSICTRRL ELVRERE R"TC L, 3)
TFMRIZEZ &/ -, T ViCHURRE LS
DIRFEHD L b DL IRIEMEE BET 50 L% D
fo. bhbhoEi: ANT OEFRIgiEE 7 7 VEERK
BRI T B EEy i 1S A RS B &2k
I, Bk X 2ERAENGIL, ARSOHEREL
TORBREETE2HDEEbNS.

£ B o &

& H

1) 3- Propionylamino-6- ((5-nitro-2-furyl)
vinyl)-as-triazine >&li&: ANT i3 0.8g % Pro-
pionic anhydride (bp 162-164°) 8cc i1 L gk
TR L 1256-180° THAMIRET 5. FERO
BRI EELTERERED &b, BRESIEET
%. W& 0.85g CH;OCH,CH,0H (GM XE5) & b
k. EmelRE%E1E. mp 261-2° (decomp) CigHy
OsN; Anal. Caled. C49.83, H3.83, N24.21. Found
€50.05, H4.04, N23.90.

2) 3-Isovalerylamino-6- ((5-nitro-2-furyl)
vinyl)-as-triazine @ Sl : ANT X 1.0g %
1sovaleric anhydride (bp 191-200°) 9g [CHIL #HiF
LT®RAmBL 170° TR b6 SEERT 5. BAR
M TEHERLBFHT 3. KABKE. MeCO X
DERE. mp 210-211° O FB\EAEFRE BRiC
THEREAL L B) 2E. WE 0.6g CHis04N;
Anal. Caled. C52.99, H4.77, N22.07. Found C
53.21, H4.85, N21.92.

3) 3-Decanoylamino—6- ( (5-nitro -2- furyl)
vinyl) -as-triazine &l : ANT xR 1.0g &
decanoic anhydride (mp 64°) 10g & AR LA LT
BAHRL 165° TSRS 2. HEall
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DRSBTS 5. S Lo LicEalilsf
W -FATEMBEL, BroiEsh MeCO icT
BRI, HohpKima ThEelRiEelicrhgk
I€5. IXE 0.6g EtOH L0 EHT 3. mp 198—
200° CiyHg504N5 Anal. Caled. C58.90, H6.50, N
18.08. Found C58.60, H6.72, N18.32.

4) 3- Hexadecanoylamino -6- [ (5-nitro-2-fu-
ryl) vinyl)-as-triazine o #ligE: ANT iz 1.0g
& palmitic anhydride (mp 63-64°) 8.3g L&FIL
T 165—170° THYIBARAMIT 5. EIBEKELB.
B X DT 2B BTRBE ~ 2+ Y 200cc iZ]n
B, BBRELBERLSHL, By Ey
TELBWT 5. Bl EtOH X0 HiEd 5.
INE 0.5g #FHeaiEs mp 168—169° CosHj04N5 Anal.
Calcd. C63.67, H7.91, N14.85. Found C63.55, H
8.13, N14.79.

5) 3-Chloroacetylamino-6-{ (5-nitro-2-furyl)
vinyl)-as-triazine o §li# : ANT HH 1.0g &
monochloroacetic anhydride (bpgo 100—125°) 5g A
FLTHA L TR 100° T THNE. BEETBRE
5., KEANTHRE T 3 & B AREBRITE. WIE.
KT Xk W& 1.2¢ GM XV EH. EAKE
Beilstein & (4), mp>>295° CuHsO4N;Cl Anal.
Caled. C42.66, H2.60, N22.62. Found C43.00, H
2.76, N22.61.

PR

PILEDOT F vikd T EETRE (dilution method)
TRET A 3 HTORENER L. BE 1) B
WBRE: 77 2BHHEE LT RIBE (S4), FREE
(Bgia Bt #), 77 2W (O#) KU/ 7 & BikK
ELTRYF-H (F5K), RERE (NRRL) £Hu0
fo. 2) BEEE: LB A3 v URREAEE D107
HERRED 2 7% 2cc DHEBIEY EE AT U 2T #
L7, 3)TOMRRUI AF Y L ICHERER 87°C
UMHERL, AF Y L0BBOFEI L OTHRER
WEELRL, EKZhb 2F T4 L0 1 AEHE &
O UNREEICEIE L 37°C UBEEROBRE
DEHER UEYOREBEARE Ui, 4) BHRE
Bi3fMhd GM iciEEL FEE LR, GM &

BBRBYOMBEMICRRA EBELBEZ I, WBEL
T ANT, 75V 4 ¥V, 7RI LT 2=~V %
FWiops ANT (3K, 757+ Frid GMic, 7
05 A7 == —3KICHERL TRIRE L.

HEEER

BEEFAVE~YREBOSRT 2 1EELT
EZBICKRE 20g K LEHIRME 50mg ZREORIIC
BEL | BMZOERLEEL . FRYERRED
TIEY T ADEEDDS EiCKEMZTAMLL, V¥
FEHDODTERICEALL.

PREPFEMEAER

BRI paper disc yRIC kD7c.

a) WRRR: SHHRIEYE GM KT LA U FERK
EED CMAERBLZOBEICERY 43 vESDTHRR
L# 5mm O EZRBEFICEL T HREELRD HEH
Fhid 7V -EAFRRERICA L, 24K 87°C
T TR L Table M-a XU W-b KROS5 KD
HRBHIEROEEE, =) v ENOHERR
(MR 9) I LIBEEOR (log C) =ikl
o, EREHEEROEEE S U TN EOrIRE LI
Lo A Fig. L 0LDIC0H0H»E diEE H
fo. ChEBERRE Lic.

b) RIEMRE: 20g ~ U RicDET £F Ak 100
mg, VT F ik 100mg, 70 =,k 50mg *
EOREL, 104, 154, 804, 1BERE, 2MEM, 4
KR, 5HFRD, 6RO RE LD, WEEERE M
BiC BEICR L EeERRERIC ML BELT
Table T~c KBS N5 BEREHRLED BEEL. C
OIE 5 Fig. 1. OiBdeihirE AWV TRPOERES
Skiz &z % Table M-c, Fig. 2. D& 375 EREE
.

b L ERBR S S EFREFREN L, XL
EAMRIRS S NSRRI ER LET

X B

1) SHER - HEKS - KEER - BTEAT -
HHEF - FEREF : 2B 67, 41
(1961). 2) ERWAS ¢ TAEME A,
181E, HRAZEMIRE, 1961,

Abstract
The propionyl-(I), isovaleryl-(II), decanoyl-(1[), hexadecanoyl-(IV) and chloroacetyl-(V)
derivatives of 3-Amino-6-[(5-nitro~2-furyl)vinyl)-as-triazine (ANT) were synthesized.
Their chemical properties were ascertained. Their antibacterial effects on Staphylococcus
aureus, Escherechia Shigella dysenteriae, Salmonella typhosa and Bacillus subtilis were ex-
amined. We found that four compounds (I, [, [, V) among them have a strong antibac-
terial action comparable to that of their mother substance.
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It was found that all of them have very low toxicity to mice.
It was suggested that especially decanoyl derivative has a probability of application to

practical use because of its solubility in fat.
When the acetyl~, diacetyl- and propionyl-derivatives of ANT were orally administered to
a mouse, these compounds kept activity in vivo and its excreted urine had an antibacterial

activity.




