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            Screening of  Tryptophan
                    as  Leads of  Herbici

Synthase Inhibitors
de Candidates

              Akira SHuTo,* Mayumi  OHGAi  and  Morifusa  ETo

             Del)artment  ofAgFioultur"l Ch-nistnyJ,. K)/ushtt University,

                      Hilgaski-hu. Fuhuoha  SI2. Jtrpan

                       (Reccived September  16, 1988)

   "re  scrcencd  chemicals  that  iniLtbit tryptophan  synthase  ior th ¢  purpo$e  of  finding the

Ieads of  herbicide candidates  and  found twu  potent  inhlbitors, 4-(dimethylamino)pyridine
a,ndi  2-mercaptobcnzimidazole; the  former  did not  show  any  inarked  effect  on  ricc  COr"'Ea
sat･iva)  plants. whereas  the latter showcd  considerablc  phytotoxicity  to Tice  seedlings.

             INTRODUCTION

  Inhibitors of  biosvnthesis of  essential  amino                 J
acids  can  be usecl  as  herbicides with  iio haz-

ardous  effect  on  mammals,  Glyphos.ate, sul-

funvlureas and  imidazolinones are  such  herb-   "icides.
 Gly･phosate, for example,  blocks

aromatic  amino  acid  biosynthesis, interfering
"Tith  an  enzynie  in the shikiinic  acid  pathway,i)
and  5-enolpyruvylshikimic acid-3-phosphate

(EPSP) synthase  is consiclered  as  its primary
site  of  action.2)  On  the  other  hand,  aceto-

Iactate synthase,  a  kcy  enzyme  for the biosyn-
thesis of  valine,  Ieucine and  isoleucine, is the
target enzyme  of  both herbicidai sulfonylureas
and  irnidazolinones,3,`)

  Since tryptophan  is not  only  an  essential

amino  acid  that plays an  important role  in

enzyme  protein molecules,  but also  is trans-
formcd into auxin  in plants, the inhibition of

its biosvnthesis mav  cause  serious  effects  on      o "

the plants. Although  tryptophan  bios.v･n-

thesis  is blocked  by  inhibiting an  enzyine  in

the shikimic  acid  pathway,  tryptophan  s.yn-

thase  can  be a  specific  target of  possible
herbicides. This  paper cleals  with  the  screen-

ing of  tryptophan  synthase  inhibitors.

* Present  address:  Takarazuka  Research  Centcr,

 Surnitorno  Chornical  Co,, Takatsukasa,  Takara-

 zuka  665, Japan.

  Tr}Jptophan synthase  from Escher･ichia coli

has been well  characterized.S)  It consists  of

two  ct-subunits  and  a  fiz dimer containing

pyridoxal phosphate, The  a-subunit  catalyzes

the retroaldole  type  cleavage  of  inclole-3-

gluycerol phosphate,  whereas  the fi2-subunit
catalyzes  the condensation  of  indole with  L-

serine.  The  latter also  cataly･zes  the  con-

densation of  mercaptans  with  L-serine,6) In

addition  to a  varietv  of  heterocvcles related  to                 J -

pyridine and  indole, therefore, we  examined

some  mercaptans  for inhibitory effects  on

tryptophan synthase.

       MATERIALS  AND  METHODS

I. Tz},PtoPhan SJ/nthase
  Purified tryptophan  synthase  of  Escherichia

coli  was  a  gift from Mitsui Toatsu Chemicals,
Inc. The  enzyme  activity  of  an  ctL,fi2 subunit

eomplex  producing  tryptophan  from  indole
and  L-serine  was  measured  at  pH  7.8 and

37"C by  a  sliglttly･ modified  spectrometric

method  of  Miles &  Moriguchi's.")

  An  enzyme  reaction  mixture (3.0ml) in
O,h[  potassium  phosphate  buffer (pH 7.8)
was  composed  of  the enzyme  (0.3-0.6mg),
bovine albumin  (O.5 mg/ml),  pyridoxal 5-phos-

phate (O.05mM), dithioerythritol (0,10mM),
indole (O,50mM), L-serine  (IOO.OmM), Tris

(15.0 mM)  and  EDTA  (l5-30 lt･M). The  time-

course  absorbance  at  290  nm  "Tas  recorded  on
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a  Shimadzu  UV-200  spectrophotometer.  The
reaction  rate  was  calculated  irom the difference
in absorbance  between  indole and  tryptophan

at  290nm  (e2go..=1850}I-icm-i).5} An  in-
hibitor solution  was  added  to the reaction

mixture,  and  509!. inhibitory concentrations

were  measured.  VL'hen an  inhibitor was  dis-
solved  in an  organic  solvent  (ethanol or

DMSO),  the  same  amount  of  the organic

solvent  "Tas  added  to the control.

  In some  experiments  the  initial reaction

rate  v  was  measured  at  various  concentrations

of  indole LSJ. The  v-[S]  pletting curves  were

obtained  by applying  a  nonlinear  least squares

program  OIULTI),iS) and  Km  and  V... were

computed  directly from  the Michaelis-Menten

equatlon.

2. Bioassav

  Rice (orlv`rva sativa  var.  Reiho)  seeds  ger-
minated  with  water  in the dark at  250C for

four days  were  transplanted  into sand  and

given water  with  1/2 strength  Hoagland's
solution  containing  various  concentrations  of

a  test compound,  The  test compound  (12.5
mg)  was  dissolved in O.5 ml  DMSO  containing

12.5mg  Triton  X-100  and  the solution  was

diluted with  diluted Hoagland's  solution.

PIants were  cultured  in a  growth chamber

(250C, 609/6 humidity, 8nElcm2fsec, l2-hr

photoperiod) and  deionized water  "'as added

every  day to compensate  an  evaperation  loss.
The  plants were  harvested  after  l4 days.

  In another  cxperiment,  rice  plants (two-leaf
stage)  grown  for 14 days in a sand  culture

under  the above-mentioned  conditions,  except

for the absence  of  the test chemicals,  -'ere

transplanted  into sand  culture  watered  with

the Hoagland's solutiun  containing  the test
chemicals,  The  plants were  harvested after

sevcn  days. The  shoot  length, and  fresh and

dry weights  of  the roots  and  shoots  of  the
harvested  plants were  measured  after  rcmoving

the hulls. Ten  plants were  used  in each  test.

3. Chemicals

  All chemicals  tcsted, except  compounds

synthesized  in our  laboratory  as  described
below, were  of  commercial  reagent  grade. The
synthesized  compounds  were  purified ap-

propriately by  chromatography,  recrystalliza-

tion or  distillation.

  Synthesis of 4-(N-alkTx.,lantino)P",rid-ines. The
reactions  of  1-(4-pyridyl)pyridinium  chloride

hydrochloride to N-alkylformamides ("'lethod
A)T) or  to alkylamines  OIethod B)8} were  ap-

plied for the preparation of  tl]e following seven

compounds.

  4-(Ai-AfetkLvl-N-Pheaylamino)Ply･,rtld･zlne. A
53e/6 >,ield by Method  A, mp  45-47"C.  

iH-

NMR  (CDCI,) ,S: 3.29 (3H, s), 6.51 (2H, dd,

fi=6 Hz, 12=l Hz), 7.09-7.51 (5H, m),  8.17

(2H, dd, Ji =6  Hz, 12=1 Hz).

  4-(1-P;vrrolildtln;yl)fuy,ridi,te. IN{ethod A, yield
23%.  

iH-NMR
 (CDCI,) 6: 1,86-2.12 (4H, m),

3.16-3.56 (4H, m),  6.34 (2H, dd, Ji-6Hz,
J2=1 Hz), 8.17 (2H, dd, li=6 Hz,  12 ==  l Hz).

  4-(Benaylamino)ltrvridine, Method  A. 
tH-

NMR  (CDC13) 6: 4.29 (2H, d, J-6  Hz), 4,96-

5.24 (IH, br, NH),  6,39 (2H, d, J=::6 Hz), 7.26

(5H, s), 8.06 (2H, d, 1= 6 Hz),

  4-(Metdylamino)pt'ridine, Method  B. mp

g70C (subl.). 
iH-NMR

 <CDCI,) S: 2.82 (3H, d,
1-6Hz), 4.49-5.00 (IH, br, NH),  6.40 (2H,
dd, 1i-6Hz, J2=1Hz), 8.14 {2H, d, J-
6 Hz).

  4-(Dieth.vlamino>.tv,riaine. Method  B. mp

42-44eC. iH-NMR
 (CDCIa) S: 1.13 (6H, t,

1==7Hz), 3.30 (4H, q, 1=7Hz), 6.40 (2H, d,
1:-6 Hz), 8.13 (2H, d, 1=6 Hz).

  4-(IsePropt,rlamino)pt,r･idine. Method  B. mp

72-74eC. iH-NMR
 (CDCI,) 6: 1.20 (6H, d,

1=t7Hz), 3.40-3,80 (IH, m),  4,56-4.89 (IH,
br, NH),  6,33 (2H, dd, 1i=6Hz, 12--l Hz),
8.11 (2H, d, J-6  Hz).

  4-(HePtyla･mi･no)ptridine. Method  B, mp

47-480C. tH-NMR
 (CDCI,) 6: O.89 (3H, t,

J=!6Hz), 1.04-1.72 (10H, m),  3.09 (2H, q,

1=-6Hz), 4.94-5.16 (IH, br, NH),  6.39 (2H,
dd, 1i=6Hz, 12=rHz), 8.11 (2H, dd, 1i=
6 Hz,  12 =-  1 Hz).

  4-(Dimeth.vlamino7neth.yl)pt,ridine. This  was

prepared  from 4-(aminornethyl)pyricline (5 ml),
formic acid  (9.3 ml)  and  359,'. formaldehyde

(8.6 ml)  by  applying  the Eschweiler-Clarke  reac-

tion.9' Yield 49%.  bp  78-850Cl15mmHg.
iH-NMR

 (CDCI,) fi: 2.24 <6H, s), 3.40 (2H, s),

7.23 (2H, d, 1=6Hz), 8.51 (2H, dd, .1i=
6 Hz, 12=1 Hz).
  4-(2-Dimetdylaminoeth.vl)ptridi･n･e. This  was

prepared by  reacting  4-vinylpyricline and  di-
methylamine  according  te Phillips' method,iO)

NII-Electronic  
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Yield55%.bp94-1000Cf15mmHg.  
'H-NMR

(CDC13) a: 2.27 (6H, s), 2AO-2.86 (4H, m),

7.10 (2H, d, 1-6Hz), 8.46 (2H, dd, J,i-
6 Hz, 12=1 Hz).
  4-Benxamidotuy'ridine. This was  prepared
by  benzoylating 4-aminopyridine  in the pres-
ence  of  triethylamine,  mp  205aC (subl,). 

iH-

NMR  (DMSO-d,) a: 7.29-8.09 (7H, rn),  8.29-

8.60 (2H, m),  10.53 (IH, s, NH),
  2-(Metig,lamino)ptridine and  2-(dimetlp,l-
amino)ISrvridine.  2-Aminopyridine was  reacted

with  methyl  iodide in the presence of  sodium

amide,ii)  and  the products were  separated  by

silica  gel column  chromatography.  2-Methyl-
aminopyridine;  

tH-NMR
 (CDC13) 6: 3.06 (6H,

s), 6.38-6.56 (2H, m),  7.29-7.49 CIH, m),

8.07-8.21(IH,m). 2-Dimethylaminopyridine;
iH-NMR

 (CDC13) 6: 2,85 (3H, s>,  4.52-5.66

(IH, br, NH),  6.21-6,61 (2H, m),  7.22-7A5

(IH, m),  7.95-8.14 (IH, m),
  3-(Dimeth.vlamino)P:y,ridivte, Tl]is was  pre-

pared  by  reacting  3-aminopyridine with  form-

aldehyde  and  formic acid  (the Eschweiler-

Clarke reaction).  Yield 409!., bp  98-103CC/

20 mmHg.  
iH-NMR

 (CDC13) 6: 2.93 (6H, s),

6.80r7.16 (2H, rn),  7.94 (IH, d, 1=4Hz), 8.09
(IH, di, J-3  Hz).

  4-(Dimetdygamino)gutlnoline, This NN'as pre-

pared by reacting  4-chloroquinoline with

DMF.iZ' Yield 880f'.. 
iH-NMR

 (CDCIa) S:

2.96 (6H, s), 6.66 (IH, d, 1-6Hz), 7.27-7.67

(2H, m),  8.00 (2H, d, J-9Hz), 8.60 CIH, d,
1-6 Hz),

Table  l Inhibitory  activity  of pyridine deriva-

tives against  tryptophan  synthase.

N{ll>.,R Ifio

(m}[)

   H

   2-NH,
   S-NH2
   4-NH2

   2-OH
   3-OH
   4-OH

   2-CHs
   3-CH,

   4-CHs

 216-(CH,),

 2,4,6-(CH,)3
   2-F

   2-Cl
   2-CO,H

   3-C02H
N+-(4-C,H,NH}C12-

   N-,O

>9
  o

  o>10

  o.
  o.>3>10>10>10>10>10>

 3.5>

 3.3>2>2

  2.1>3

230S7

1874

Table2  Inhibitory  activ{ty  of  aminopyridine

derivatives agalnst  tryptophan  synthase.

N&

.R

Iso (mrvr)

2Position

 of  R

   3 4

4. 0ther Methods

  Melting  points were  determined on  an  MRK

apparatus  and  uncorrected,  
iH-NMR

 was

measured  with  a  JEOL  JNM-FX  lOO spectrom-
eter  at  100MHz.  Tetramethylsilane was

used  as  the internal standard.

NH2NHCH3

N(CHa)2

O.30O,40O.70O.37  >10

 me)  O.21

O.82 O,067

        RESULTS  AND  DISCUSSION

1. Screen･ing of T,ty'PtoPhan SLvnthase Inhibitors

1.1 Iilyridine derivatives

  Examination  of  18 pyridine derivatives in-

dicated that  an  amino  or  hydroxy  group has
some  effects  on  inhibitory activity  against

tryptophan  synthase  (Table l). VgJe then  syn-

thesized several  aminopyridine  derivatives and
examined  their activity.  The  introduction  of

one  or  two  methyl  groups to the amino  group

a)  Not  tested.

at  the 2- or  3-position decreased the activity,

whereas  that  at  the 4-position remarkably

increased it, as  shown  in Table  2; 4-dimethyl-
aminopyridine  was  more  than  100-fold as

active  as  4-aminopyridine.  Of the N-mono-

and  disubstituted 4-aminopyridines tested,

N,N-diethyl  and  N-methyl-N-phenyl  deriva-

tives also  showed  the considerably  high ac-

tivity (Table 3). When  the amino  group vvias

separated  from  the pyridine ring  by  one  or

two  carbon  atoms  the activity  was  lost. The

endocyclic  nitrogen  atom  possibly plays an
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'L'able3
 tnhibitery  activity  of  4-alkylamino-

pyridinederivativesagainsttryptophansynthase.

4-Substitucnt

NHzNHCHs

NH{i-C;3H,>

NH(n-CTHis>

NH(CH2C6H,)

N(CH3)2

N(C2H,),

N(CH2)4

NC;H3(C,H,)

NHCOCeHs

CHzNH2

CHzN(CH3)2

(CH,),N(CH3)2

Iso (n]"T}>10

  O.21

  O,15

  O.14
  O,18

  O.067

  O.061

  O,11

  O.072

  O.30>

 4.5>
 2,5>
 S.6

important role  in enzyme  inhibition, because
N,N-dimethylaniline showed  only  weak  ac-

tivity  (Iso=I.O inM).

1.2 fndoges a7td  some  other  heterocvcles                             y

  Table 4 shows  the inhibitory activity  of

various  heterocyclic compounds.  Some  indole

derivatives 1)ad a  certain  degree of  the  activity.

The  nitrogen  atom  in the ring  skeleton  is likely

to contribute  to the activity:  for example,  1-
and  2-indanol which  are  similar  to  indole in

shape  having no  hetero atom,  showecl  no

activitv  at  2mM,  Some  derivatives of  other     u

nitrogen-containing  heterocycles, such  as  ben-
zimidazole,  quinoline, imidazole, pyrimidine,
and  phenanthroline alse  showed  some  in-
hibitory activity,  The  activity  was  also  found

in some  oxygen-containing  heterocycles such

as  coumarin  and  benzodioxole.

1.S Mercoptans

  Although  soTne  aliphatic  mercaptans  tested

did not  inhibit tryptophan  synthase,  some

heterocyclic niercaptans  showed  considerable

inhibitory activity  (Table 5). 2-Mercapto-

benzimidazole was  the most  potent  inhibitor
of  all  the compounds  tested. In comparison

with  the activitv  of  benzimidazole derivatives
with  other  funEtienal groups  (Table 4), the
significance  of  the thiol group  in inhibiting
tryptophan  synthase  was  evident.  The  cor-

responding  mercaptobenzothiazole  was  about

half as  active  as  the benzimidazole derivative,
The  mercapto  derivative of  pyridine, however,
did not  show  such  a  high activity,  Details on

eeleYlik-ap  2 fi

Table  4 InhibitoTy  activity  ei  various

cycles  against  tryptophan  synthase.hctero-

       Compound

Indole, 1-CH3

      6-OCH3

      2-OH

      2-CHO
      2,3-H,

9uinolinc
      4.N(CH,)2

      8-OH

      8-OH,  2-CH3
      2.0,  3,4-H,

Isoguinoline

Indazole

Benzimidazole

      2-NH,

      2-OH
      2-CF,

I'yrrolelmidazolc

      1.COCH,

      1-CIIa

lso (nirv1)

      2'CaHs

      4-C611's

      2-OH

Pyrazole

      1-C6H,, 3-OH

Pvriinidine "
      2-NH.

      2-NHz, 4-Cl, 6-CH3
Pyridazine, 3,6-COH)z

Phthalazine

1,10-Phenanthroline
Coumarin

      7-OH

      7-OH,  4-CH,

Benzodioxole,  5-NH2

   O,28
   O,24

 >2

   O.14
   O,51

   O.38

>O.05  (28?,S)
 >O,6

 >O,15

 >1
   Ll

   O.30

   1.3
   O.35

   Ll
   2.4

 >7.6

 >2.5

 >3

 >s
   O,14

   1,2
 >2

 >10
   O.16

 o.
 o.>2

 o

 o,
 o

 o

 o

 o

3523

7512IS374352

Table  5 Inhibitory  activity  of

agamst  tT)Jptophan  synthase.

mercaptans

Compound lso {niM)

Pyridine, 2-SH

Pyrimidine,  2-SH, 4-OH
Benzimidazole,  2-SH

BenzothiazoLe,  2-SH
Thiazole, 2-SH.  4,S-H2

1,3,4-Thiadiazolc, 2-NHz.
Ethane,  SH
Propane,  1-SH

Ethanol,  2-SH

Propanoic  acid,  2-SII

5-SH

>o

  o

  o
  o

  o
  o>10>5>10>10

5214045106412
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the structure-activity  relationship  of  mer-

captobenzimidazoles  will  be reported  in another

paper,

2, Afoale of Eng>'7ne J"hibition
  After every  run  of  tryptophan  synthase  re-

action  in the presence of  an  inhibitor eandidate,

the reaction  mixture  was  subjected  to TLC

analvsis  for amino  acids.  No  amino  acid

besiaes serine  and  try･ptophan was  detected.
This  result  indicates that the inhibitorv ac-                                     "

tivity of  heterocyclic thiols in tryptophan

synthesis  was  not  due  to their possible parti-
cipation  in the synthase  reaction  as  a  substrate

in place of  indole, although  some  mcrcaptans

are  known  to  be condensed  with  L-serine  to

give S-substituted c}･rsteine  by the 1ieip of  this

enzyme.6)

  We  selected  two  inhibitors, 4-djmethy･1-

aminopyridine  {DMP) and  2-mercaptobenz-
imidazole (MBI), and  examined  their mode

of  action.  The  w-[S:/ plots (Fig. 1) were  ob-

tained by  changing  the c:oncentrations  of  indole

and  the inhibitors at  the fixed concentrations

of  L-serine  and  pyridoxal  phosphate  and  b}r

computerizing  thcm  with  a  nonlinear  least

       iA  
a
 -.L....                        s.

    ,oa-  /t-
  ,r i '"-"r-'
  lt. I tt/---e---br

  s,o2F,   tt

                      .L. -".-
       e 

-"
 b,s i,c

                      Ls] (mu)

          B c                                -

                       /                    /

.r ,o21.fig

  ,DlL,

Tab]e6  Effects of  inhibitors en

rarneters  ef  tryptophan  synthase.

       73

kinctic pa-

e-yrtd

                                  V
              COI)C.                                   max

                     Km(pm  (pmol/minimg  lnhibitor
              (paMl) protein)

   non
 

"-''--'
 lh8± 26 52.i7 ± 4･32

   MBI  50  90± 7 37,27± 1.02

   DMP  25 I08± 11 28,99± 1.l2

   DMP  50  9S  ± 5 24.92  ± O,42
-A-tJitlr'evia'tions:

 DMp-l  

'4-diff{Ethylaminopyridine;

  MBI.  2-rnercaptobenzimidazo]e.

squares  program.iS) These inhibitors decrea$ed
both  Km  and  V...  (Table 6). This suggests

that they  are  unc{)mpetitive  against  indole,

interfering probabl}J with  an  enzyme-indole

complex.

3. E]ffbcts en  ""hole Plants

  The  two  active  inhibitors were  tested  for

effects  on  whole  plants. Since the  effects  of

blocking an  amino  acid  biosynthesis n)ay

appear  in the growing  stage  of  plants more

readily  than  in the germination  stage,  the

tryptophan  synthase  inhibitors were  applied

to rice  seedlings  that had  bcen cultured  for

four days after  sowing  and  transplanted.

Table 7 shows  the results  on  the 14th day  after

treatment  with  the chcmicals,  Growth  in-

hibition "ras  observed  seven  davs aftcr  treat-

ment  with  50-ppm  MBI,  whereas  only  little

effect  was  fottnd after  treatment  with  1)MP.

MBI  treatment  caused  a  marked  reduction  in

the number  of  roots  and  in the weight  of  both
shoots  and  roots.

Table 7 Effects of  tryptophan  synthase  in-

hibitors on  rice  plant  growth,  as  9b' of  the  control.

"･Teight

;

    O Q,E 1,0
                    [s] (m)c)

Fig. 1 v-[S]  plots for tryptophan  svnthase  in-

hibition by  2-mercaptobenzimidazolc (MBI) (A)
and  4-(dimethylamino)pyridine (DMP) (B) at  a

fixcd concentrution  of  L-serine  (100,OmM) and

various  conccntrations  of  indole (O,1--O.5 mM).

a,  no  inhibitor (A);b, O,05 mi{  MBr  (e);c, O.025
niM  D)tl' (i); d, O.05 mM  1)NIP (,':,).

        Conc.  Shoot
Inhibitor
        (ppin) LengthShoot

Root

Fresh  Dry

DMP

MBI

Data  wcre

seedlings,

550550107102100

 37

100102115

 64

10210i)108

 85

ebtained  14 days

For  abbreviations  see

'after

  Tablc

Fresh  Dry

 92 73

 90 68

 155 133

 60 42

treatmc'nt of

 6.
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Table　8　Effeots　of 　tryptophan 　synthase 　in−

hibitors　Qn 　ricc 　plants，　as ％ of 　the　contro1 ．

、Veight ｝1

　　　　　　 Conc．　ShootInhibitor
　　　　　　 （PPm ＞LengthShoot

Root ）2

Fresh 　DryFresh 　 Dry

DMP

MBI

5020050200且061029189117　　 102

77　　 103

63 　 　 80

J
「
　lu）　 74

81

Ω
U4

・

88

广
06

rJ17

「）

7
ρ
055

n ） The 　plants．　 died　apparently ．

　　Plants 　 were 　 harvestcd 　 scvcn 　 davs 　 aftcr 　 trcat ．

　　Inent 　 on 　 seedlillgs （t、vo −leaf　 stage ） whicll 　 had

　　bccn 　 Gultured 　 without 　test 　 ollelllicals 　for　14da ．ys ，

　　For 　 abbreviatiQns 　 sec 　Tablc 　 6．

　　When 　 tllc　 chcmicals 、vere 　 apPlied 　 to　 rice

plants　wllich 　had　been　sand −cultured 　for　l4

days
，
　the　plants　began　to　wilt 　two 　days　after

trcatment　with 　200−ppm 　MBI 　and 　apparently

died　about 　seven 　days 　after 　treatmellt　without
shooting 　third　leaves．　On 　the　other 　hand ，
DMP 　had 　almost 　 no 　inhibitory　effect 　in　this
case ，　tQo．　 Tablc 　8　shows 　the 　resu ユts　obtained

seven 　davs　after 　treatment ．

　　In　cenclusion ，4−N ，N −dialkylaminopyridines
and 　 2 −mercaptobenzilnidazolc 　 arc 　 the 　 pく）teTlt

inhibitors　of　tryptophan 　synthasc 　as　indicated
by 　screening 　a 　variety 　of 　heterocycles　a η d
mCrCaptanS 　 With 　 the　 enzyme 　 from 　 E ．　 cOli ．

The　former　did　not 　have　any 　marked 　effect 　on

whole 　plants，　 whereas 　the 　latter　 showed 　con −

siderable 　 postemcrgcnce　 phytotoxicity．　 This
type　of 　screening 　with 　apPropriate 　target　en −

zyrnes 　has　an 　apparent 　advantage 　in　finding
herbicidal　lead　colnpounds ．

　The　reason 　of　no 觀 z吻 o　effect　of　dimethyl−

an 血 opyridine 　 still　 remains 　 unknown ．　 This

discrepancy，　however，　may 　be　due　to　the　poor

pharlnacodynamic　 ability 　 of　 dimethylamino−

pyridi1ユe　or ！alld 　the　possible　differenccs　ill
tryptophan 　　synthases 　　frol皿 　　bacteria　　and

plants．

）

）
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要 約

　除草 活性 リ
ー

ド化合物と して の ト リ プ ト7 ア ン

　 合成酵素 阻害剤の ス ク リ
ー＝ ン ゲ

　　　　　　　　　　　　　　　首藤　晶 ， 大貝真弓 ， 江藤守総

　 除草活性 リ
ード化合物を見 い だす 目的 で ト リ プ トフ ァ

ン 合成 を 阻害す る 化合物 を ス ク リーニ ソ グ した ．そ の た

め に ，E ．　coli の 精製 ト リ プ ト フ ァ ン 合成酵素 を 用 い た ．

本酵素 は PLP を補酵素と し，イ ソ ドール と L一セ リ ン か

ら ト リ プ トフ ァ ン を生成す る だけ で な く，メ ル カ プ タ ン

と セ リ ン の 縮合を も触媒す る の で ， ピ リ ジ ン ， イ ン ドー

ル 関 連化合物 お よ び メ ル カ プ タ ン 類 を 中心 に ス ク リーニ

ソ グを行な っ た ．そ の 結 果 ，
4−（dimethyla皿 ino）py τ idine

（DMP ）と 2・mercaptobenzirnidazole （MBI ）等 に 強 い 阻害

活性 が 見 い だ さ れ た．こ れ らは イ ソ ドール に 対 し て 不拮

抗 的 に 作用す る よ う で あ る．DMP は 植物 （イ ネ）生 長

に 影 響を 与 え な か っ た が ，
MBI は 生 長 阻害 と枯死 1乍用

を示 した．
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