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Abstract

Seven new hydroxyamine derivatives of 2,2'-methylene bis{3, 4, 6-trichloroacetoxy benzene) were
synthesized by the Mannich reactions. 13 strains of microorganisms were tested for sensitivity to
these derivatives by both paper disk method and tube dilution method. Of these compounds,
—NHOH compound displays the most effective antimicrobial activity in vitro against Brevibacterium
ammoniagenes, Staphylococcus aureus and Bacillus subtilis. Its minimal inhibitory concentration is

1.6 pg/ml for Brevibacterium ammoniagenes, and 5 pg/ml for Staphylococcus aureus and Bacillus

subtilis,
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2,2'-Methylene bis (3,4, 6-trichloro-(N-o-hydroxy
phenylaminopropionoxy) benzene]+ 2,2’-methylene
bis (3,4, 6-trichloroacetoxy benzene) [¢] 8 MTARB)
4.91 g (0.01 mol), o-aminophenol 2.18 g (0.02 mol),
paraformaldehyde 0.6 g (0.02 mol)§ 95%
of 7} &8 A7 X ethanolic-HCI 0.25 ml&
magnetic stirrer Z-A o A} 45°C=E 154 7 refluxste A
7) AR ¥ ethanols AMAH o] WA Y4AAL g
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phenylaminopropionoxy) benzene], 2, 2’-methylene bis
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(N-p-methoxyphenylaminopropionoxy) benzene]® &
FAE wloz et

2,2'-Methylene bis (3, 4, 6-trichloro-Chydroxyl amino
propionoxy) benzene] MTAB 4.91g (0.0l mol),
hydrochloride 1.38g (0.02 mol),
paraformaldehyde 0.6 g (0.02 mol)-& methanole] 7}
248 A7) ¥ magnetic stirrer}X of A 50°C2 104 7t
refluxste] v (Fg)E < 442 YA L ethanolz
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a. AAFTF

Bacteria®} A A FF ¥ Bacillus subtilis Natto 11-6
IAM 1136, Brevibacterium ammoniagenes ATCC 6871,
Pseudomonas ovalis IAM 1002, Staphylococcus aureus
Phzer 0538~2090, Staphylococcus aureus Stf. & A
L9, F309 FF 2L Asp. awamori Nakazawa
IAM 2299, Asp. candidus Link IAM 2174, Asp.
nigar var, Tieghem 1AM 2109, Asp. usami Sakaguchi
IAM 2186, Asp. awamori 14-1 KO 9045 &8¢t}
Ax9 FF2E Candida tropicalis 1AM 4862, Rhodo

torula glutinis 1AM 4642% A &3 c},
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73 Abs s et

2) Tube dilution method®"1®: z} %4 3148 2] acet-
one 83 0.05% Tween 60 44 & Az & ¥
¥ 2 Hold B EE 98 1587 F9A acetone & F
SAA GAREEY d9Y € FES. ¥ GAR A
2.7mlE AERAx10cm)d] g2 f 4 HE o4
A Fxe 499 0.3mlE Fotsid e HF
FE 0.2~20 pg/ml R 2 AAF zA%=z, ¢
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3ol 1A et A 660 mesl 4 O.D. oz F
o Af 44 4xME Axse MIC. (minimum
inhibitory concentration)% 2 & 891 c}.
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Table 1. Physical and chemical properties of synthesized compounds

Radicals
(RY¥

Nomenclature

|

Recryst. | mp |
solvent ' (

0

! Anal.N. (%)

Calcd.|[Found

Yield
%)

Appearance Formula

oC) 1

2-.2;5Met(hﬁlen}f gis (3.4,6-
trichloro(N-o-hydroxy 0. )
phenlyaminopropionxy) 0-HO-CgH(NH |
benyene)

2,2’-Methylene bis [3,4,6-
trichloro-(N-m-hydroxy
phenylaminopropionoxy)
benzene

2,2’-Methylene bis (3,4,6-
trichloro- ( N-p-hydroxy
phenylaminopropionxy)
benzene]

2,2'-Methylene bis (3,4,6-
trichloro-(N-p-methoxy
phenylaminopropionoxy)
benzene)

2,2'-Methylene bis (3,4, 6-
trichloro-(hydroxyl amino
propionoxy) benzene)
2,2'-Methylene bis (3,4,6-
trichloro-(ethanolamino
propionoxy) benzene)
2,2'-Methylene bis (3,4, 6-
trichloro- (diethanol amino
propionxy) benzene)

X F24AA RAAol @3 radical

Ethanol

m-HOCHNH- ‘Ethanol

|
p-HOCsHNH- |Ethanol

p-cuaoc,H.HN-;Ethanoi

{
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Antimicrobial spectrum: 42 §4% ol & HYE
o §T4€& AEHI S8t oA sl4 & AY
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&5 <t

of HYE¥E FA4 -NH-OH/ & 7}2 sggol
Bacillus subtilisS} Brevibacterium ammoniagenes 3
Staphylococcus aureusst 7x& M Fof 4 NFE L
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HO-NH- éEthanol E148];0fWhite crys.

HOCH;CH,NH- [Ethanol [156~8 White crys.

|

(HOCHCHy:N-Ethanal |165~7 White crys.pd. |

172~41[ White needle ‘ 57

166~8IWhite crys. pd.' 46

172~3

166~8 White crys.

| !

CaiHuN2OsCls | 3.81) 3.73

CaHuN,OsCls | 3.81 3.88

}White crys. pd.
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Table 2. Sensitivity of 13 organisms to hydroxyamine dervatives of 2,2-methylene bis
(3.4, 6-trichloroacetoxy benzene) at 1 mg/ml when incubated at 37°C for 18 hrs
OH | oH :
I | ;
Test organism RN N R e \PU R -NH+OH-NH-CH,- |-N(CN,-
"NH{ _ p-NHQ  PNHQ  BOH -NHS  JOCH, {CH,-OH CH,-OH),
|
Bacillus subtilis Natto I { ' }
11-6 IAM 1136 8 | 8 T 7 9 [ 7
Brevibacterium ammon | :
iagenes ATCC 6871 7 8 7 7 12 8 7
Pseudomonas avalis -
IAM 1002 7 8 ‘ 7 ! 4 7
|
Staphylocagctt;: aureus 7 8 ! 7 7 10 8 8
Staphylococcus aureus i
Pfizer 0538-2090 NT NT NT NT 10 8 8
B¢ e S L R A
Asp. candidus Link
IAM 2174 7 7 7 7 4 7 ’
Asp. nigar var. Tieghem '
TAM 2109 — T T 7 4 7 7 7
Asp. usamii Sakaguchi ; .
TAM 21860 7 7 ‘ 7 7 7 !
Asp. awﬁgosg‘tl‘i-l 7 1 7 7 8 8 8 8
P. notatum VA 1-1 l
1AM 7176 NT 1 NT NT NT 8 7 7
Candid&‘ ﬁo{écszlu 7 l 8 7 8 g 7 | 8
{
Rhodotorula glutinis : -~ ! - ‘
IAM 4642 78 7 7 7 7 7
) i

1. Numbers indicate zone size (mm)

2. The discs measured 7 mm in diameter; therefore, readings of 7 mm indicate no zone of inhibition

3. NT, not tested

Table 3. Results of paper disc susceptibility test with 3 organisms of -NH-OH compound

at 4 different concentrations when incubated at 37°C for 18 hrs

Test organisns

‘ 1 mg/ml

0.1 mg/ml l 0.01 mg/ml}{0.001mg/ml

Bacillus subtilis Natto 11-6 1AM 1136
Staphylococcus aureus Pfizer 0538-2090
Brevibacterium ammoniagenes ATCC 6871

1

+

i
: !
+

:
+

1

+, positive; —, negative

A AAREED FEE 2 F de} 4 §o] A H
2o dAY FE oJAdAE T 48E B4 9
et ¥ AFPzAdM -NH-OH #¢E9 Brevib-
acterium ammoniageneso] ¥ M.I.C.& 1.6 pg/mlo)
3, Staphylococcus aureusS} Bacillus subtilis?) ) %
M.LCE 5 pg/mloj et ol & 3@ o] EEd ujy:
B, AFY YHAzAYg 487 A5, 8¢ 2 o
% 249 mechanismo] g AFE BA A8 Fol

2

Qf

2, 2'-Methylene bis (3, 4, 6-trichloroacetoxy benzene)
¢ walz & 77}x hydroxyamine § =i 9 137HA
FZo 9@ §FYE paper disk methods} tube
dilution methode] 98t Q& AF: S&3% 2=

1) Hydroxyaniline§ £4 %of Al -OH 7] 7} meta] %]
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Fig. 1. Results of tube dilution susceptibility tests
with 3 strains of bacteria to -NH.-OH
compound after 6 hrs culture at 37°C:
Brevibacterium ammoniagenes (M.1.C: 16 pg
/ml), Staphylococcus aureus (MIC: 5 pg/ml);

Bacillus subtilis (M.1.C.: 5 ug/ml).
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