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2,2’-Methylene bis(3, 4, 6-trichlorophenoxyacetic
acid)2] Mannich Bases&5; % HE{EB st BE

‘Received April 20, 1972)

Jong Ho Kim: Studics on the Synthesis of Mannich Bases of 2,2’-Methylene
bis(3, 4, 6-trichlorophenoxyacetic acid) and their Antimicrobial Activities.

Thirty-three Mannich bases of 2,2’-methylene bis(3, 4, 6-trichlorophenoxyacetic
acid) were synthesized as potential antimicrobial agents and tested against
Staphylocaccus aureus, Bacillus subtilis, Esckerichia coli, Trichophyton rubruam,
Microsporum gypseum, Epidermophyton floccosum, Aspergillus niger and Aspergillus
oryzae in vitro. It was found that: 1) Compounds 24 and 22 were active against
Staphylococcus aureus and Bacillus subtilis at the concn. of 1 ug/ml respectively;
2) Compounds 9 and 29 were active against Trichophyton rubrum at the concn.
of 2 pg/ml respectively; 3) Compounds 9and 30 were active against Microsporum
gypseum at the concn. of 2 pg/ml respectively; 4) Compounds 6, 9, 13, 15, 21,
28, 29, 31, 33 and 34 were active against Epidermophyton floccosum at the
concn. of 1 pg/ml respectively; 5) Compounds 6, 9, 18 and 28 were active
against Aspergillus niger and Aspergillus oryzae at the concn. of 1 pg/ml

respectively.
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Methed A-—2,2’-Methylene bis(3, 4, 6-trichlorophenoxyacetic acid) 0.01 mole, 8f&2]
amine z-zF 0,02 mole g paraformaldehyde 0.02 mole-g 85% EtOH 200mle]l fmEIAEEA] 21
% conc. HCL Iml sk GRH MiA 2 oh. ABISRES: Mshed o2 pliie EIOH-H,0
2 RS

Method B—Method Ao 4] B2 oo s 1 aOHel ¥fgsto] @S % el
dil. HCI-¢ fgsled pH 6.00.2 &u o= s tOH H,0 == D.M.F-H,0(22, 24, 29)
2 HFEAg

2, 2’~Methylene bis(3, 4, 6-trichlorophenoxyacetic acid) (1)

Hexachlorophcnc 4.07g(0.01 mole) @ monochloroacetic acid 1.9g(0.02 mole)& 20%
NaOH 10mlej’ mmaz #RA 71 3 100°Coll A GHERT RIMEAT 1§ 10% HCl-& pHl 6.00] F=7t

A s A sl gl oldl A B (ke H.0x Yuits, EtOH-H,0= FsRSH
o P FEES A9}, yield 4.8g(92%), m.p. 149-150°
2, 2’-Methylene bis{a- (3, 4, 6-trichlorophenoxy)-§- (o-carboxyphenylamino) propicnic acid} (2)

Method Az {ypRste]l e FAE et yield 4.3¢(52%), m.p. 158—160°
2, 2’-Methylene bis[a- (3, 4, 6-trichlorophenoxy) - 8- (m-carboxyphenylamino) propionic acid] (3)

Method A2 &SR3l B HRME WES 99l yield 5,0g(619%), m.p. 135—136°
2, 2’~-Methylene bis[a- (3, 4, 6-trichlorophenoxy) - 8- (p-carboxyphenylamino) propionic acid] (4)

Method A2 &Fste] L M B3RS ) yield 4.6g(56%), m.p. 72—74°
2,2 '~Methylene bis[a-(3, 4, 6-trichlorophenoxy) - 8- (o-hydroxyphenylamino) propionic acid]
)



100 & 1 2,2'-Methylene bis(3, 4, 6-trichlorophenoxyacetic acid)¢] Mannich Bases Vol.lG,NQ:NZW

Method A2 &Rt HEE EHEME HFEL 99t yield 3.9g(61%), m.p. 138—139°
9, 2/-Methylene bis{a-(3, 4, 6-trichlorophenoxy) -8- (m-hydroxyphenylamino) propionic acid]
®

Method A2 {yi&ste] HBE R BHRS dglch. yield 3.6g(47%), m.p. 165-166°
2, 2’-Methylene bis(a-(3, 4, 6-trichlorophenoxy) - 8- (p-hydroxyphenylamino) propionic acid)
<

Method A2 4ksle] ALE(h B 0K dg ) yield 3.8¢(50%), m.p. 134—135°
2, 2/-Methylene bisTa- (3, 4, 6-trichlorophenoxy) - 8- (p-methoxyphenylamino) propionic  acid]
®

Method A% ARsle] (16 SHREERS Qoleh. yield 3.8¢(48%), m.p. 154—155°
2, 9’-Methylene bis[a-(3, 4, 6-trichlorophenoxy) -8- (m-hydroxy-p-carboxyphenylamino) prop-
ionic acid] (9)

Method Az &Bote] @GR RS 29 o). yield 5.58(64%), m.p. 148—149° (dec.)
2, 9/-Methylenz bis{a-(3, 4, 6-trichlorophenoxy) - 8- (o-nitrophenylamino) propionic acid] (10)
Mothod Bz /yEishe] 150 fEEM: 07 a9k, yield 5.92(72%), m.p. 141—142°
2, 2/-Methylene bis(a-(3, 4, 6-trichlorophenoxy) - - (m-nitrophenylamino) propionic acid) (1)
Method B2 #rishe] #8¢ ik HARS d9rh. yield 3.8¢(46%), m.p. 152—153°
2, 9’-Methylene bis[a-(3, 4, 6-trichlorophcnoxy) -3~ (p-nitrophenylamino) propionic acid] (12)
Method B2 7~ Hdlel 140 kM myzee agleh. yield 5.1g(62%), m.p. 141--142°
2,9’-Methylene bis[a-(3, 4, 6-trichlorophenoxy) - 8- (o-chlorophenylamino) propionic acid] (13)
Method B2 #fiste] #ith fEmtk #KS dgleh. yield 6.2g(77%), m.p. 120—130°
2, 2’-Methylene bis{a- (3, 4, 6-trichlorophenoxy) - (p-chlorophenylamino) propionic acid] {14)
Method B2 #7Hate] (e sEEME 9K 9. yield 3.82(47%), m.p. 158—159°
2, 9’-Methylene bis{a-(3, 4, 6-trichlorophenoxy)-f- {0-chloro-p-nitrophenylamino) propionic

acid] (15)

Method Bz Bshel MEM skt wAce ddd. yield 4.12(50%), m.p. 138-—139°
2, 2'-Methylene bis{a-(3, 4, 6, -trichlorophenoxy)-g- (o-methyl-p-nitrophenylamino) propionic
acid] (16)

Method Bz Este] ffh £55ME kS ddoh. yield 4.4g(52%), m.p. 160—161°
2, 2/-Methylene bis(a-(3, 4, 6-trichlorophenoxy) -~ (o-methylphenylamino) propionic acid]
an

Method Bz {yBste] REAE SR #ARS doivt. yield 4.8g(63%), m.p. 141—142°
2,2’-Methylene bis{a-(3, 4, 6-trichlorophenoxy) - 8- (p-methylphenylamino) propionic acid] (18)

Method B2 #&shed BiTEE E&RtE RS Q9. vield 4.2g(55%), m.p. 139—140°
2, 2/-Methylene bis{a- (3, 4, 6-trichlorophenoxy) -8- (phenylamino) propionic acid] (19)

Method B2 &EReted Bt HRFERS e, vield 3.6g(49%), m.p. 161—162°
2, 2’-Methylene bis{a- (3, 4, 6-trichlorophenoxy) -8- (phenylhydrazino) propionic acid] (20)

Method B2 &Fste FBE BEME HRS 4. yield 5.4g(71%), m.p. 125-126°
2,2’-Methylene bis(a-(3, 4, 6-trichlorophenoxy) - 8- (methylamino) propionic acid] (21)
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Method B2 fF/stel HE SHRAEMAE Q3o yield 4.1g(67%), m.p. 96—97°
2,2’~-Methylene bis[a-(3, 4, 6-trichlorophenoxy) - 8- (N,N-dimethylamino) propionic acid] (22)
Method B2 {v/fiete] #EE fifhe dglvh. yield 3.1g (49%), m.p. 251--252° (dec.)
2, 2’-Methylene bis(e-(3, 4, 6-trichlorophenoxy) -5~ (ethylamino) propionic acid] (23)
Method B2 #jf%ate] ifEE Rt RS 2300k yield 4.0g(63%), m.p. 204—205°
2,2’~-Methylenc bis(a-(3, 4, 6-trichlorophenoxy)- 8- (N,N-diethylamino) propionic acid) (24)
Method B2 (st #AG £HE A, vield 4.4g(63%), m.p. 189--190°
2,2’-Methylene bis[a-(3, 4, 6-trichlorophenoxy) -3- (n-butylamino) propionic acid] (25)
Method Bz {riRste] ¢y #5fE 23t yield 4.7g(68%), m.p. 145-147°
2,2’-Methylene bis{a-(3, 4, 6-trichlorophenoxy) - 8- (ethanolamino) propionic acid] (26)
Method B2 #fRste] #ith #5EM: MAKS dorh. yield £.7g(71%), m.p. 237—239°
2, 2'-Methylene bis[a-(3, 4, 6-trichlorophenoxy) - 8- (N,N-diethanolamino) propionic acid] (27)
Method B2 {yRele] B fE&tk WARS A yield 4.3g(57%), m.p. 96—68°
2,2’-Methylene bis[a-(3, 4, 6-trichlorophenoxy) - 8- (hydroxylamino) propionic acid] (28)
Method Bz {yiste]l HE &M HES Q). yield 4.12(57%), m.p. 162—163°
2,2'-Methylene bis[a~(3, 4, G-trichlorophenoxy) - 8- (cyclohexylamino) propionic acid) (29)
Method B2 #fste] H fEfM: HAS ddh yield 5.3g(71%), m.p. 218—219°
2,2’-Methylene bis(a- (3, 4, 6-trichlorophenoxy) - 8- (piperidino) propionic acid] (30)
Method B2 {3ste] Kt #iftE MRS d vk, vield 4.6g(64%), m.p. 133—134°
2,2'-Methylene bis(a-(3, 4, 6-trichlorophenoxy) -- (morpholino) propionic acid] (31)
Method B2 {7ffiste] EIth SRS A leh. vield 4.4g(61%), m.p. 226--228°
2, 2’-Methylene bis{a-(3, 4, 6-trichlorophenoxy) -A-(2-pyridylamino) propionic acid) (32)
Method B= {7iste] 0 fi&tk MRS A2, yield 3.5g(48%), m.p. 96—97°
2, 2/-Methylene bis[a-(3, 4, 6-trichlorophenoxy)-g- (p-sulfophenylamino) propionic acid) (33)
{ft&% (1 5.23g (0.01 mole), sulfanilic acid 3,46g(0.02mole)s} paraformaldechyde 0.
6£(0.02 mole)-& 50% EtOH 200mlell JmE¥##A 71 = conc. HCl 1ml-¢ jpslx kR
WA, R T8 2 KRkl EtOHE stz el #iBshs wii o] £Kw
oh. o] {hik-g EtOH-H,O% WfE&ste HEf f&EPE RS dd). yield 4,6g(52%),
m.p. 243—244° (dec.)
2,2’-Methylene bis(a-(3, 4, 6-trichlorophenoxy) - - (4-sulfo-1-naphthylamino) propionic acid)
34
bt (33)9) GG Ee R FARSe] Wit &M HARS I yied 1.1g(41%),
m.p. 123—124°
I.Iv @ & B
1) R
W¥k—Staphylococcus aureus FDA 209 P*
Bacillus subtilis ATCC 6633*
Escherichia coli ATCC 14169%

* Strains were obtained from Applied Microbiology Laboratory, Korean Institute of Science and
Technology
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-3 #h—Dehydrated nutrient broth bacto 8g & 1000ml & &Kol A4 pH 7.2
2 zAstxz 121°C, 156 Lbs. LTl A 15500 BEistel @At

SRlES—Table 19] %7 {L{4 348 9 hexachlorophene$ ztz} smgx, FFEI ¥ EtOH
o WA 7|z FHEKE Hrieted] Hamada 219) Fgkel o ote] mikBiEzt 20% EtOH
¥ 1000pg/mlel S st iEinste] 20% EtOH= Figes) 7 =2 A1 500, 100, 20,10
pg/mle] RS s o

BREAES MES 240 5 & o HENS EEEAA KEd T BEREA 47
0.9mlXL- HASZ o rlel £ FWEME 0.ImlNe fulel=l & Wlple 10452 MR
% B RESFAA RS A2 8 )AL WEE liquid nutrient mediume] loop-
=2 3 st ch, Bl osubtilisi= 30°C, St. aureus$} E. colit= 35°C8) incubator fgof] A 24~
ASEEIE A 1 F-o] MEEEEHERE st .

(2 mEEER

W — Trichophyton rubrum®
Microsporum gypseum®
Epidermophyton floccosum®
Aspergillus niger
Aspergillus oryzae

= #h—Sabouraud glucose agar media?® & pll 6.88 24 ole] BES 3 #EY

SplEEs—Table 19) %7 {b4%) 347 2 hexachloropheneg zhz} 50mg=; F&3 F EtOH
o) YAfRA 7] 2 HHKE A bobe] BfiEsl 20% EtOH Jarhel Al 49.5mlst Tween 60-
0.5mlol] IKEIAMEA 7 1000pg/mle] K-S =HEx EMmstel 20% EtOH+0.1% Tween 60:
o] BAEe = Bt 500,100,20, 10pg/mle] 3 SHEete o}

HoEFiE—Sabouraud H5iE HEREC 27 4.5mlX g MEWOE AT F of7ld &
ARl 0.5mlR 2 fnCel® % HEE 1052 MBI ohe autoclaveyol 4 121°C, 15 Lbs.
HRETA 20 51 BEt 15°7 49 PEmEHE sheoh o 7]e 2z BEle o442
& Trichophyton rubrum, Microsporum gypseum, Epidermophyton floccosum-&- 37°C, Aspergillus niger-
o} Aspergillus oryzae’= 28°Col| A ¥iggslm 2 A T. rubrum- 37°Coll A 1080, M. gypseum
£ 37°Coll A 96REfIteol, E. floccosum-e 37°Coll A THH0| Asp. niger D Asp. oryzaex= 28°C
o Al THRS HEWHIZ 2 msEsts o

£ %

2,2’-Methylene bis(3, 4, 6-trichlorophenoxyacetic acid) - Mannich JR o] H.#ay %5535
A ol FeA et o] RS o wtebs Mannich Fge) KSR EREE W

A ool A {LEBREIER o 2 chelate {hfEe] x5 = Mannich base 52 BEHIY i
718 PiBfER & 717l hexachlorophene ¥ v} Staphylococcus aureus, Bacillus subtilis, Escherichia-

Strains were obtained from:
* Applied Microbiology Laboratory, Korean Institute of Science and Technology
b Dept. of Clinical Pathology, Seoul National University Hospital
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Table II Minimum Inhibitory Concentration (pg/ml) of Mannich Bases of 2,2'-Methylene bis (3, 4, 6—
trichlorophenoxyacetic acid)

\ Micro | ‘ ‘ o ' i i
“\organism : St. \ B. | E. i T. M. i E. | Asp. : Asp.
Co;®~r aureus® 2 subtilis®  coli® > rubrume ‘gypsem?d’ iﬂoccosume”' niger? : oryzae?
1 10 10 i#) 100 i 10 10 10
2 10 10 i 50 100 10 10 10
3 50 10 i 50 100 10 10 10
4 10 2 i 50 50 2 2 2
5 50 10 i 100 100 2 2 2
6 50 10 i 100 100 1 1 1
7 50 10 i 50 50 2 2 2
8 100 100 i 100 100 10 50 50-
9 10 2 i 2 2 1 1
10 10 10 i 100 100 2 2
11 10 10 i 100 100 2 2
12 10 10 i 50 50 10 2 2.
13 10 50 i 50 100 1 2 2
14 10 50 1 50 50 10 2 2
15 50 2 i 100 i 1 10 10
16 10 100 i 10 50 10 2 2
17 10 10 i 10 50 10 2 2
18 2 10 i 10 10 2 1 1
19 50 100 i 10 50 50 2 2
20 50 2 i 50 100 10 10 10
21 10 2 100 50 50 1 2 2
22 2 1 100 50 50 10 10 10-
23 10 2 100 50 50 2 2 2
24 1 2 100 50 50 10 10 10
25 10 2 100 50 50 10 10 10
26 50 10 i 100 100 10 50 50
27 50 10 i 100 100 10 50 50
28 50 10 1 100 i 1 1 1
29 10 10 1 2 100 1 2 2
30 50 10 i 50 2 10 10 10
31 50 2 i 50 50 1 10 10
32 50 2 1 100 i 50 100 100
33 50 10 i 50 100 1 50 50
34 50 2 1 10 10 1 10 10
H}fxachloro- 10 10 i 100 i 10 10 10
__Phene S o o e

a) Nutrient broth bacto medium (35°, 24-48hr.)
b) Nutrient broth bacto medium (30°, 24-48 hr.)
c) Sabouraud medium (37°C, 10days)

d) Sabouraud medium (37°, 96hr.)

e) Sabouraud medium(37°, 7 days)

f) Sabouraud medium (28°, 7days)

2) Not inhibited at the concentration of 100xg/ml
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vcoli, Trichophyton rubrum, Microsporum gypseum, Epidermophyton floccosum, Aspergillus niger 2
Aspergillus oryzaeel #fste] oS B#SA B PHMAAES UGS S B 5 gk

A BEel Al &9 Mannich base 5o ###0Q) ether, benzene, chloroform, acetone’
ol BiFolglom 2 Kk Mannich basez ¥ v BIMES =lr = S REO- 2k o] Zo} X)) chale)

(1) 2,2'-Methylene bis(3, 4, 6-trichlorophenoxyacetic acid) ¢} o] Ibves Fes 3l
‘Mannich base #E55u 3385 A&els) o}

(2) B %7 6B 345ES Staphylococcus aureus, Bacillus subtilis, Escherichia coli, Tricho-
bhyton rubrum, Microsporum gypseum, Epidermophyton floccosum, Aspergillus niger 4 Aspergillus
oryzacgel ¥ystol PIEEMERS MfTelel o).

(3) Staphylococcus aureuso]) ¥fs) A& 2,2 -methylene bis{a- (3, 4, 6-trichlorophenoxy) - -
(N,N-diethylamino) propionic acid), Bacillus subtilise] #4841 3= 2, 2’-methylenc bis{a- (3,4,

«6-trichlorophenoxy) - (N,N-dimethylamino) propionic acid] 7} 2z} 1pug/mlo] A] @ =8
TR S vheh g,

(@) Trichophyton rubrume] $#{s]4= 2, 2-methylene bis {a—(3, 4, 6-trichlorophenoxy) - 8-
(m-hydroxy-p-carboxyphenylamino) propionic acid] ¢} 2, 2"-methylene bis (a-(3, 4, 6-trichl-
orophenoxy) -8~ (cyclohexylamino) propionic acid), Microsporum gypseum o EaAle 2,2
methylene  bis(a-(3, 4, 5-trichlorophenoxy) - 8- (m-hydroxy-p-carboxyphenylamino) propionic
acid) ¢} 2, 2’-methylene bis{a- (3, 4, 6-trichlorophenoxy) - 8- (piperidino) propionic acid] 7}
242k 2ug/mlol A A7 G BIEIERE e 3o,

(5) Epidermophyton floccosumel] 4] 2] 2= 2, 2"-metyhlene bis [a-(3, 4, 6-trichlorophenoxy)
~3- (m-hydroxyphenylamino) propionic acid], 2, 2'-methylene bis{a- (3, 4, G-trichlorophenoxy)
-3~ (m-hydroxy-p-carboxyphenylamino) propionic acid), 2,2'-methylene  bis{a-(3, 4, 6-

‘trichlorophenoxy) - 8- (o-chlorophenylamino) propionic acid), 2,2'-methylene bis(a-(3, 4, 6
~trichlorophenoxy) - - (o-chloro-p-nitrophenylamino) propionic  acid) , 2,2-methylene bis
(e~ (3, 4, 6-trichlorophenoxy) - 8- (methylamino) propionic acid], 2, 2'-methylene bis[a-(3,
4, 6-trichlorophenoxy)- 3- (hydroxylamino) propienic acid), 2,2/-methylene bis{a-(3, 4, 6-

‘trichlorophenoxy) - - (cyclohexylamino) propionic acid],  2,2'-methylene  bis{a-(3, 4, 6-
trichlorophenoxy)-g- (morpholino) propionic acid), 2, 2-methylene bis{a-(3, 4, 6-trichloro-
phenoxy)-8- (p-sulfophenylamino) propionic acid]$} 2, 2’-methylene bis{a-(3, 4, 6-trichlor

-ophenoxy) - 8- (4-sulfo-1-naphthylamino) propionic acid]&5e] 1pg/mlel A =3 HEfER
& e g,

(6) Aspergillus niger 2 Aspergillus oryzae ol # A= 2,2-methylene bis[a-(3, 4,6-

trichlorophenoxy) - - (m-hydroxyphenylamino) propionic acid], 2,2'-methylene bis{a-(3, 4,
‘6-trichlorophenoxy) -~ (m-hydroxy-p-carboxyphenylamino) propionic acid], 2, 2’~methylene
‘bis [a-(3, 4, 6-trichlorophenoxy) - §- (p-methylphenylamino) propionic acid) ¢} 2, 2’-methylene
bis(a-(3, 4, 6-trichlorophenoxy) - 8- (hydroxylamino) propionic acid)»} 1 pg/mlo] A 27 3L
PUEA S vheb 9ot
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