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The Bioactivities of Thiamine Analogues

to Some Organisms
Kazuo MocHiDA, Toshiie NAKAMURA, Yoshihisa OzoE,
Hisako Mivazaki, Takayuki YokoucHr and Osamu SaiTo

The bioactive properties of ten kinds of (2-methyl-4-amino-5-pyrimidinyl) methyl
derivatives (Pm derivatives) prepared by the base-exchange reaction of immobilized

or free thiaminase I were examined.

The insecticidal and sterilizing activities to housefly and the growth regulating activity

to common cutworm were not found.

However, the herbicidal activity of Pm-o-

aminothiophenol to barnyard grass, the antibacterial activity of Pm-nicotinamide to
L. fermentum, and the growth inhibitory activity of Pm-aniline, Pm-quinoline and
Pm-piperidine to phytoplankton were found. Particularly, the antialgal activity was
excellent and selective : Pm-aniline and Pm-quinoline were effective only to diatoms
and Pm-piperidine was effective only to blue algae.

mj

f&

BBEROD S bXFEORREDLV 0, Bk
R LADARAME: UTORBRICEATH S, 7
Fir—¥11E, FEET I, N-EEB(LEY, SH
A=/ AP ATN ;ﬁﬁ&)ﬁ%%&’éﬁ& ULEBOEB LAY %
¥, 3 ADT, 2-AFNV-4-F 3 /-5-YY T =)
2 FViEGHE (Pm FEA) OSKAME: UTRIAT
X%, BELIIRILLDFTIF—F1 @Emt#o’;g\'
FEEEALES 2 AN TI0BED Pm HFEG2EK LI,
chod Pm FEEZ, FELAEFERLERGICET
BNBEDHEREITHEF 7 D7+ LT,
BRISEYEE2HRET 20KV D 5.

KPETIR, <hb Pm BEEOFRAMERL BET 3

* EYERETRE

12D OERER E UTE 2 DEYER, $bbERIic
W9 AFH, RE b X MEEREAEE, BT 3
BEEE, WEICHT 2HEEES S ICEEICHT 3
BRBEHEICONWTRA LIZOTHRET 5.
BB BE O
1. RAEBRUHEED o
FERUIZIOEED Pm FEE E1K) &, BE#HoO
BESRIEICHE > TREAUTZ. TOMORIEIITHIRS k&G
ZDEF AV,
4 Nz (Musca domestica L.) | WHO %ﬁﬁi’”’
HRHET, EREETERI VB ZTEREAS bt [
DERWIZ, "NZEL A by (Spodoptera litura) |3

KERERSSL DB B, BREE UL 1 B
Az,

— 165 —



— 166 —

BREAZRFHTHARE $195

NHy NHy
XCHy—S XCHy=N N
NJ[\/:[ 7 @ JN\ JCHZ N;>

HyC N HyC N LC—NH,
Pm—thiophenl Pm—nicotinamide
NH,
NHy
I\J‘\/\_CHZ_S\/ I?/\\I_CHZ_N/ H R
J L~
HyC N Hsc\N/ XN =

Pm~—o—aminothiophenol Pm—quinoline

NHj NH,
N/\—CHZ—S— @ /chz—
1~

HyC N/

Pm~—thiobenzoic acid Pm—piperidine
NH2 NH2
/‘ﬁ—CHz—NH N/\rCHZ—S-CHZCHCOOH
NH
H3C/\N) 2
Pm—aniline Pm—cysteine
NHZ /——\ NH CHa
2B\ 2 7R
N|/\|CH2—N > NNceHN )
R L=
3¢ N HyC N
Pm—pyridine

Pm—a—picoline

Fig. 1, The structure of thiamine analogues used
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Table 1. Insecticidal and sterilizing effects of
thiamine analogues on houseflies,

Thiamine analogue M?z/iality“ St«zla}’l)ity“
Pm-aniline 10.7 29.8
Pm-nicotinamide 6.6 33.1
Pm-pyridine 10.0 23.2
Pm-quinoline 10.0 21.8
Pm-thiophenol 6.5° —
Control 13.3 23.4

a:10 pug/fly, b: 5 ug/fly
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Table 2. Growth regulating effect of thiamine
analogues on common cutworms,

Pupal weight? (x107! g)

Thiamine analogue?

Male Female
Pm-thiophenol 4.1340.31 4.46+0.11
Pm-thiobenzoic acid 3.92+0,10 4,54+0,14
Pm-aniline 4.07+0,11 4.3540.13*
Pm-nicotinamide 4,09+0,11 4.4040 09%*
Pm-pyridine 4.06+009 464+0.11
Pm-cysteine 4.08+0,11 4,4940.10*
Pm-quinoline 4.0040.10 4.46+0.12%
Pm-a-picoline 4.00+0.16 4.4540,.16
Pm-piperidine 3.9440.10 4.754+0.14
Control 4.03+0,10 4.88+0.14

a:0.2 mg/g diet

b : Mean4+S. E.

* : Significant difference at P<0,05
#% . Significant difference at P<0,01
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Table 3. Growth inhibitory effect of thiamine analogues
on rice and barnyardgrass,

Relative growth® (%)

Thiamine analogue®

Rice Barnyardgrass
Pm-thiophenol 46,940 3% 83,5+ 4.3*
Pm-o-aminothiophenol 111,0+£5.5 67.0+ 7.7%*
Pm-thiobenzoic acid 85.6+4.1 —
Pm-aniline 65,240, 9%* —
Pm-nicotinamide 101.8+1.4 121,24-13 4%
Pm-pyridine 110.3+3.6** 102,44 5.4
Pm-cysteine 93.6+5.1* 88.3+ 7.3
Pm-quinoline 102,94-3.2 100,04+ 6.4
Pm-a-picoline 114,7+7.5 119.6+11,3*
Pm-piperidine 102.1+4.6 89.0+ 3.0

a: 100 ppm
b: Mean4S, E.

* ;. Significant difference at P<0,05
#*% . Significant difference at P<0,01
*##% . Significant difference at P<0,001
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Table 4. Effect of thiamine analogues on the growth of bacteria.

Relative growth (%)

Thiamine analogue

L. fermentum L. caset L. sp. B. subtilis
IFO 30712 IFO 34250v IFO 39140 IF03134®
Pm-thiophenol 109 97 103 95
Pm-o-aminothiophenol 100 91 120 103
Pm-thiobenzoic acid 111 99 103 100
Pm-anilline 106 80 115 90
Pm-nicotinamide 0 45 96 97
Pm-pyridine 107 67 116 94
Pm-cysteine 106 96 102 105
Pm-quinoline 105 41 100 105
Pm-a-picoline 107 65 109 104
Pm-piperidine 106 61 90 104

a: Thiamine (1.5x10"® M) and its analogue (6.0<10~* M) were added.
b : Thiamine analogue (1.5%10~* M) alone was added.

Photo. 1. Growth inhibitory effects of Pm-
aniline (A) and Pm-thiophenol (B) on rice.
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Table 5, Effect of thiamine analogues and their bases on the growth of algae.

Relative growth (%)

Additive® Chlorophyceae Bacillariophyceae

S. d.b S. ¢.f C.nt C. sp.° N. sp.t
Pm-thiophenol 27 22 -20 -2 -1
Thiophenol 0 0 -2 -13 -1
Pm-aniline 194 89 19 -2 9
Aniline 91 80 110 96 109
Pm-nicotinamide 106 86 80 98 48
Nicotinamide 420 321 69 88 109
Pm-pyridine 121 7! 107 108 97
Pyridine A 122 106 99 114
Pm-cysteine 107 103 143 104 86
Cysteine 130 168 0 46 -9
Pm-quinoline 100 100 0 0 0
Quinoline 108 110 96 99 95
Pm-a-picoline 100 82 114 100 61
a-Picoline 73 123 105 104 104
Pm-piperidine 25 35 47 104 53
Piperidine 107 139 -5 51 32
a: 2X10* M, b: Scenedesmus dimorphus
c: Selenastrum capricornutum d: Chyclotella nana

e: Cymbella sp.

f: Navicula sp.

Table 6. IC; values of thiamine analogues and their bases for the growth of algae.

ICy  (uM)
Additive Chlorophyceae Bacillariophyceae
S. d? S. cb C.nt C. sp.d N. sp.®
Pm-aniline —t —t 25 75 10
Aniline — 1200 1000 600 350
Pm-quinoline —f —f 10 8.7 3.7
Quinoline 1350< 840 500 630 450
Pm-piperidine 160 130 350 —g 280
Piperidine —g —f 38 200 79
a: Scenedesmus dimorphus b : Selenastrum capricornutum
c: Cyclotella nana d: Cymbella sp.
e : Navicula sp. f: Growth stimulation
g : Not effective
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