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   The  thirty-four  N-mcthyl-2Lmethoxy(substituted)bcnzanilides  were  synthesized  and

their  preventive  activities  against  rice  blast were  studied  by  the  pot test, Thc  substitution

at ttie para-position of  benzoyl  moicty  varied  the activity  to various  cxtents.  The  inEiibitory

activity  of  N-methyl-2'-methoxy-4-substituted benzanilides on  the  pcnetratioll of  infection

pegs  froin appressoria  of  1lyTiculap'ia opygae  wcre  also  mcasured  by  using  cellophanc  film as

a rnodel  of  I)lunt cel] walls  and  the  structurc-activity  relationships  were  analyzed  using  the

physicochemical  parameters  and  rcgression  analysis.  Thc  inhibit.ory actiyities  werc  related

to the bulkiness and  e]ectronic  effcct  of  the substitucnts  and  parabolically to the hydrophobicity

of  the  moleculcs  .

            INTRODUCTION

  ALMethyl-4-tert-butylbenzanilides have been
found to  possess potent fungicidal activity

against  rice  blast caused  by  P.vr-ictttaria

oryxae.i'  N-Methyl-4-tert-butyl-2'-rnethoxy-
benzanilide was  practically inactive on  the

spore  germination, appressorium  formation,
mycerial  growth  and  spore  formation  of  rice

blast fungus, but  highly active  on  the  penetra-
tion of  infection pegs from appressoria  (ap-
pressorial penetration) into cellophane  fiImi)

as  a  model  of  plant cell  walls.2,3)  Such
findings suggested  that  the main  action  of  this

compound  is the inhibition of  the appressorial

penetration into epidermal  cells of  rice plant.i)
In the previous  paper,') we  reported  the rela-

tionship between the structure  of  amine

moiety  of  4-tert-butylbenzamides or  anilides

*
 Fungicidal

 (Part 2).
 Activity

For  Part  1
 of  N-Methylbcnzanilides

, see  Ref. 4}.

and  the preventive activity  against  rice  blast.
The  oxygen  atom  at  the ortho-positien  of

aniline  ring  was  found  to play a  significant  roLe

for increasing the activity.  In this experi-

ment,  we  synthesized  34 N-rriethyl-2'-methoxy-

(substituted)benzanilides and  studied  the pre-
ventive  activity  by  the pot test. ";e have also

determined the inhibitorv activitv  of  N-
methyl-2'-methexy-4-substituted  behzanilides

on  the appressorial  penetration into cellophane
film and  studied  the relationship  with  the pre-
ventive  activity  by  the pot test. Further-
more,  in order  to clarify  the substituent  effect

uf  the acid  moiety,  we  analyzcd  the relation-

ships  between  the chemical  structure  and  the
inhibitory activity  by  means  of  physico-･
chemical  parameters and  regression  analysis.

       MATERIALS  AND  METHODS

1. SJynthesis ofCo･mpounds
  All compounds  were  prepared by  the reac-

tion of  N-methyl  ortho-anisidine  with  respec-
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tive benzoyl chlorides  as  previously reported.`)
2- (or 3-) tert-Butylbenzoic acid  was  prepared
by  Grignard reaction  from respectivc  bromo
tert-butylbenzene.S) 4-Isopropyl-, n-butyl-  and

tert-butylbenzoic acid  were  obtained  com-

mercially.  The  other  benzoic  acids  were

prepared by  Friedel-Crafts reaction  from
alkylbenzene  and  oxalyl  chloride.6)  These
acids  were  converted  into benzoyl chiorides

with  thionyl chloride,  The  structure  of  the

compounds  were  comfirmed  by IR  and  NMR

spectroscopy  and  for some  compounds  by  the

eLementary  analysis  for C, H  and  N. All
melting  and  boiling points were  uncorrected.  A

typical procedure is shown  below.

  N-M'etdyl-2'-methox.vbenzanilide (1) : To  a

mixture  of  N-methyl  ortho-anisidine  (2.7g,
O.02mol)  and  sodium  bicarbonate (1.7g,
O.02mol)  in 70ml  of  acetone  was  added

benzoyl chloride  (2,8 g, O.02 mol)  with  stirring

at  room  temperature.  After 2hr, the reac-

tion mixture  was  poured into water  and  ex-

tracted with  200 ml  of  toluene. The  organic

layer was  washed  with  water  and  diluted HCI,
dried over  anhydrous  sodium  sulfate  and  con-

centrated.  The  residue  was  recrystallized

from ligroin to give 4.3 g (89%) of  1, mp  115-
1160C, NMR  (CDCI,) 6: 3.33 (3H, s), 3,67

(3H, s), 6,60-7.73 (9H, m).  Anal. Found:  C,
74,48; H, 6,43; N,  5.61, Calcd, for CisHisN02:

C, 74.67; H, 6.27; N, 5,80%.

2, Biological l'ests
2,1 Preventiveactiwily

  The  preventive values  against  rice  blast
caused  by  Il>,7icularia oicy'xae  were  obtained  by
the method  previously reported.`)

2.2 lnhthitoit), activi4,  on  the mpPressorial
    Penetration into cellqPhanefilm

  The  cellophane  film 22.9 pa thickness and  15

mm  square  C22f32 Type, Visking Co., Ltd.)
was  washed  with  running  water  for 2hr,
two  times  with  distilled water  and  dried. A

piece of  filter paper, 9crn  in diameter, was

suthciently  impregnated  with  a  test compound
in iresh rice  leaf homogenate  diluted 100 times

(wfv) with  I/10e }{ phosphate buffer (pH 5.6)
and  placed in a  petri dish of  9 cm  diameter.

Three pieces of cellophane  films were  put on

the filter paper. Then  the cellophane  fiIm was
sprayed  with  spore  suspension  and  placed in

eg 4 e  vafn 61 IF  11 n

a  moist  chamber  at  270C. After  incubation
ior 48 hr, the film was  put on  a  slide  glass and
stained  with  a  few  drops of  zinc  chloride

reagent  (ZnCl 50g, KI  20g, I2 O.5g and  water

100ml) and  the number  of  penetration  by
infection pcgs emcrging  from appressoria  into
the  film was  counted  under  microscope.  The
inhibitory activity  was  expressed  as  the

percentage of  inhibitioll of  the penetration.
The  molar  Iso values  were  determined  from the

plet of  the inhibitory activity  against  the con-

centration  on  the  logarithmic  probability scale.
2,3 PIaysicalParameter

  The  structure-activit}J･ correlation  has  been

analyzed  by  the  methed  developed  by  Hansch

and  FujitaT) using  such  physicochemical  sub-

stituent  parameters as  hydrophobic  n,S)

electronic  a,9,iO} Taft-Kutter-Hansch steric

constant  E..'i,`2) and  STERIMOL  L.i3) As  the

n  values,  those derived from partition co-

ethcients  of  substituted  acetophenones  in the

1-ectanolfwatcr system  were  used.t`)  The
STERIMOL  parameter  L, which  was  de-
veloped  by Verleop,  expresses  the length of

substituents  in A along  the axis  connecting  the

ct-atom  of  substituents  with  the rest  of  the
molecule.  For  the sake  of  simplicity,  the
reference  points for E. and  L  are  shifted  to

make  H=O. The  squared  correlation  matrix

of  variables  is shown  in Table 3.

        RESULTS  AND  DISCUSSION

1. Preventive Act･ivity ofN-ptfetdyl-2'-methoay-
   (substituted)benzanilides
  As  shown  in Table  1, N-methyl-2'-methoxy-

bcnzanilide (1) exhibited  moderate  preventive
activity.  The  substitution  at  the orthe-posi-

tion of  benzoyl  rnoiety  of  a  methyl  (2), chloro

(3), methoxy  (4) or  nitro  (5) group reduced  thc
activity  in whole.  At the meta-position,  the
substitution  of  a  methyl  (7) or  nitro  (10) group
maintained  the activity  and  a  chlorine  atom

(8) slightly  increased. The  substitution  at  thc
ortho  or  mcta-position  of  a  tert-butyl group

<6 and  11) that showed  the high  activity  at

the  para-position (19) stopped  the activity.

Morcover,  the substitution  at  the para-position
varied  the activity  to various  extents.  Thesc

findings suggest  that the preventive  activity

of  this series  of  compounds  is highly position
specific,  The  substitution  at  the para-position
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Table  l Physical  property  and  preventive  ac-

tivity  of IV-methyl-2'-methoxybenzanilides.

           
xv!icre

                 rne

substitution  stopped  the activity.  Thus, the

physicochemical properties oi  the substituents

at  the para-position gave significant  effect  on

the  activity.

No.x
 mp  (oc)
   bpC"CimmHg)

Evaluation  of

 activitya)

115-116

 79-81101-10364-67l18ml19155-15610.06

90-91

 59-6183-85116-118175tO,2

 59--60

 70-71

 32-33
 74-76157r162JO,OS

151-157/O.02

69-71117-ll9169--17610.04

153-158/O.03

83-85182-185fO.04

90-9267-6995-96108-10984-8698-10085-86143nt153/O.02

36 -37138-140

186-187

500 ppm

 12345678910111213141516171819202122232425262728293031323334H2-Me2-Cl2-PvTcO2-N022-t-Bu3-Me3-Cl3-MeO8-NOz3-t-Bu4-Me4-Et4-"-Pr4-i-Pr4-n-Bu4-i-Bu4-s-Bu4-t-Bu4-n-Pent

4-I'r("'le)CH

4-t-Pent

4-n-Hex

4-e-Hex4-Cl4-Br4-I4-MeO4.EtO4-i-PrO4-i-BuO4JCF,4-N024-NH2

ISDDDDDBBDBDAAAAAAAAAAAAABAABBBBBDD

lOO pprnD

DB

D

B}'sBACBBACBADDDCDDDBBD

H)  A:

  B:

  Cl

  D:

Preventive  valuc  above  989,'6,

Prcventive  value  80-98 
[e,6,

I'rcventive value  50-80 9.'o 
,

I'reventive value  below  509,'o.

2. Jnht'bito,ly ActiztitLv and  QSAR  of IV-nlet]tyl-
   2Lmethoay-4-substitutea Benxanilides on  the

   APPressorial Penetration

  As  shown  in Table 2, we  determined the  I)Ise
value  of  inhibitory activity  of IV-methyl-2'-

methoxy-4-substituted  benzanilides on  the

appressorial  penetration of  rice  blast except

the nitro  and  amino  analogs  that did not  sho"i

any  activity  in the pot test. The  alkyl  groups

(12-24) generally showed  high activity.

Among  the alkyl  groups, the activity  was  the

highest in the bulky tert-butyl (19) and  tert-

pentyl (22) groups  and  was  somewhat  low  in

the n-butyl  (16} and  n-pentyl  (20) groups.
Similar results  were  obtaincd  by  the pot test.
Furthermore,  the groul)s (1, 23, 25, 27, 28, 29
and  32) whose  evaluation  was  D  class  by  the

pot test showcd  lower  activity  except  the

cyclohexyl  group (24). Though  the activities

of  methyl  (12), isopropyl (15) and  bromo  (26)
analegs  tended  to be sornewhat  lower than  ex-

pected from the evaluations  by  the pot test,

the tendency of  the  inhibitory activity  well

agrees  with  the preventive  activity  by the pot
test on  the whole,  This  also  suggests  that  the

main  action  of  the N-methyl-2'-methoxy-
benzanilides is the inhibition of  appressorial

penetration  of  rice  blast, In order  to clarify
the substituent  effect ef  the acid  moiety,  the

quantitative structure-activity  relationship  be-
tween  the chemical  structure  and  the inhibi-
tory  activity  was  analyzed.

  We  examined  various  combination  of  sub-

stituent  parameters. Equation (I) with  hy-
drophobic parameter  n  was  obtained  with  a

relatively  good  correlation,

plso=-O.693n2+2.513n+3.425  (1)
    (± O.574)(tl.696)(± 1.e81>

n=22,  s=  O,526, r=O,777,  F=14.5

of  alkyl  groups (12--24) generally increased
the  activity.  Especially, the substitution  of

the highly bulky  groups such  as  isopropyl (15),
tert-butyl (l9) and  tert-pelltyl (22) s.howed  ex-

cellent  activity.  The  nitro  (33) or  amino  (34)

  In this and  following equations,  n  is the

number  of  cempounds,  s the standard  devia-
tion, r the correlatien  coethcient,  F  the F-value

of  the correlation  and  figures in parentheses
the 99.5%  confidence  intervals of  the cor-
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Tablc  2 Inhibitory  activity  of  IV-methyl-2'-methoxy-4-substituted

serial  penetration  into cellophane  film.

                           xo:'v<S
                                 Me

benzanilides  onappres-

plso
No. x fia) ab) E,b) Lc)

Obsrd. Calcd.d)

 1121314151617181920212223242526272829303132 H
 Me

 Etn-Pri-I'rn-Bui-Bus-But-Bun-Pentn-Pr{Me)CH

t-Pentn-Hexe-ilex

 Cl

 Br

 I

 MeO

 EtOi-1'rOi-BuO

 CFB

o.ooO.55O.951.431,411.93o)1.86f)l.861,812.43e)2.36e-)2.312,932.29g]O.74O.871.10O.16O.47O.741.24e)O.93 o.oorO.17-o.lr)-O,13-O.15-O.16-O.12-O.12-O.20-O,15-O.12b)

-O.20i)
-O.15j)
-O.22

 O.23

 O.23

 O,18-O.27-O.24-O,45-O.32k)

 O.54

 o.-L-1.-1.-L-1.-2.-2,-2.-1.-2.-3,-L-2.-o.-1,-1.-o.-o,-o.-o.-2.oo24316071631737785426i)52i)680397164･O5555555540oo222422244264ll21223l,eo.81.05.86.05.11.86.86.05,91.11.86.I6.11.4･6.76.17.92.74.74.99.243.784,755.835.455,855.245.776.126.705.025.546,544.265.594.244.404,874,134,504.795.134.683,275.055,305.545.665.445,825.966.434.945.506.624.405.574.304.504.844.344.595.155.094.92

a)  IJnless  lloted,  taken  froin Ref, 14) as  the  rr values  for thc  substituents  of  acetophenoncs  or

   calculated  from  the  following equation  which  was  formulated  from  experimentally  dcterrnincd

   partition coefficients  in a  1-octanoliwater  systern  of  acetophenones,i4)

                  7T.tPhco"fc=O.904nx!Ph+O,156o'g+O.376p.+O.05

ts> Unlcss  noted.  taken  froin Ref. 15).
c)  The  ya!ues  were  informed  by  T. Fujita  as  those taken  frem  the compilation  made  by  A. Ver-

   loep, VLr. Hoogenstraaten  and  J. Tipker, NeveTnber  1, 1984.
d)

 Calculated  by  Eq. (2).
")  Values  estimated  from  relatcd  substituents  according  to the  additivity  principle.t6)  The  value

   for rnetbyl  (or rnethylene)  group  is O.5.t7)
r)  Taken  as  that  o{  s-Bu.

g)  Calculated  by  using  the ae  value  of i-Pr.
h)  Taken  as  that  of  s-Bu･

i)
 Taken  as  that  of  t-Bu.

j) Taken  as  that  of  7z-Pent.

k]  Taken  as  that  of  n-BuO.

])
 Taken  E,' values  defined by  MacPhee  et  al.ie)

responding  constants,  Equation (1) indicates
tbe parabolic relationship  between  the activity

and  hydrophobic parameter n.  The  activities

were  plotted against  n  values  in Fig, 1. The

plot for the branched alkyl  substituents  is

always  higher than  the  parabola. Further-

more,  in alkyl  substituents  with  the same

number  of  carbon  atoins,  the relative  orders  of

the activity  are  isopropyl>n-propyl,  tert-butyl

>sec-butyl>isobutyl>n-butyl,  tert-pentyl>1-
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Table3  The  squared  correlation  matrix  of

variables  used  in Eqs. (2) andi  {3}.

T a Es L

     
e

e:

e,ISee
e

nn2aE, O.929O.045O.033O.363O.496O.O17O.685O.664O.159O.059

          O 1 2 34

                  n

Fig. 1 Relationship  between  the rr values  of

N-methyl-2'-methoxy-4-substituted  benzanilides

and  inhibitory activity  on  the appressorial  pene-

tration of  P. oyyzae.

er  H,  linear  alkyl  and  alkoxy  groups, o:  branch-

ed  alkyl  groups, D: electron  withdrawing  groups.

methylbutyl>n-pentyl  and  cyclohexyl>n-

hexyl. On  the other  hand,  the plc)t for the
electron-withdrawing  substituents  was  lower.

Thus,  the positive steric  and  negative  electronic

effect  of  substituents  on  the activity  was  ex-

pected, The  addition  of electronic  parameter
a  and  steric  parameter E, or  L  terms  to Eq. (1)
showed  better correlation  as  shown  in Eqs. (2)
and  (3).

    plsD=-O.491"2+1,302"-l.717a
         {± 0312)(± 1.046)(± O,910)

           -O.745E,+3.271

          <± O.351) (± O.544)

     n=22,  s=O,257,  r=O.957,  F  =46.0

    plso=-O.6IOn2+2.906--1.874a
           (± O.317)(± O,917)(± 1.008)

           -O.512L  +3.884
          (± O,269) <ILO,649)
     n::=  22, s=:O.275,  r=O.950,  F=39.7

  Substantially, there is no  difference

the standard  deviation, the
ethcient  and  F-value  of  Eq.  (2) and

Eq.  (3). However,  the collinearity

L  and  7  and  n2  is relatively  high.

(2) is better than  Eq,  (3) for adoption.

use  of  other  steric  parameters  such

STERIMOL  parameter Bi or  B4,i3)

(2)

(3)

      between

corrclation  ce-

      those of

      between

    Thus, Eq.
          The

       as  the
        molar

refractivity  MR9,iO) and  van  der Waals  volumc

V.ig) instead of  E, did not  afford  any  signi-

ficant improvement. Thus, Eq, (2) is con-

sidered  the best to represent  the relationsl]ip

between  the structure  and  the inhibitery ac-

tivity on  the appressorial  penetration  against

rice  blast,

  Equation  (2) indicates the importance of

the steric  and  electronic  role  of  para-sub-
stituents  as  well  as  thcir hydrephobic  character

for the liigh activity.  The  activity  is related

parabolically to hydrophebic parameter  ",

which  suggests  that the penetration of  the

compound  through  a  number  of  lipordal-
aqueous  interfaces to reach  a  critical  receptor

site  plays a  significant  rolc  for the activity,20)

The  negative  coethcient  of  E,  value  means

that the bulkier the substituent,  the greater the
activity  within  this range  of  substituents.  The

negative  sign  of  the ff term  shows  that  the

electron-donating  effect of  the substituents  on

the carbonyl  group is favorable to the activity,

suggestive  that  an  increase in electron  density
of  the carbonyl  group enhances  the  activity.

Hydrogen  bond  formation at  carbonyl  oxygen

atom  with  a  certain  acidic  group  at  the re-

ceptor  site  may  be critical  for enhancing  the

actlvltv.     v

           ACKNOWLEDGMENTS

 We  wish  to express  our  thanks  to Prof. Toshie

Fujita  of  Kyoto  IJniversity  and  Mr,  Seigo Kawada  for

their invaluable  suggestions.  "'e also  thank  Mr.

Fumitaka  Yoshida  for his advice.  Thanks  arc  also

clue  to Mr.  Mitsuo  Tagawa  for his assistallce  in synthe-

sizing  necessary  materials,

              REFERENCES

 1) Y.  Kojima,  M.  Suda,  S. Ito &  S. Kawada:  Ann.

    PhytoPathol, Soe. JPn, 48, 379 <1982)
 2) H.  Oku  &  H.  Sumi:  Ann,  PhytoPathoJ. Soc.

NII-Electronic  



Pesticide Science Society of Japan

NII-Electronic Library Service

Pestioide 　Soienoe 　Sooiety 　of 　Japan

584 日本農薬学会誌 第 11巻 第 4 号 昭和 61年 11 月

＞3

）4

）5

｝6

）7

）8

）9

101

1i＞

12）

13 ）

14｝
15〕

16｝

ノPn．34，250　（1968＞

F ．Araki ＆ Y ．　 Miyagi ： ∫．　 Pestt：cide 　 Sc・i．2，457

（1977）

S ．Ito，　Y ．　Kojima ，　K 　Fujimori ，　K ．　Matsunari ，1．

Shimazaki，　 M ．　 Suda ＆　K ．　 Nitta ：　ノ．．Pestio・ide
Soゼ．10，697 （1985）
M ．Crawford ＆ F ．　H ．　C，　Stewalt ： ノ．　Chem ．　Soc ．
1952 ，4443

A ．Sch6nberg ＆ 0 ．　Kraemer ：　ClteTn．　Bept．1922，
ll89C

．Hansch ＆ T ，　Fujita ：　∫．．4 隅 ．　Chetn．500．36，
1616　（1964）

J．Iwasa ，　 T ．　 Fujita　＆　c ．　 Hallsch ：　 、ノ．．”led ．

Che 〃 t．8，150 （1965）
CHansch ，　A ．　Lco ，　S ，　H ，　 Ungcr ，　K ．　H ，　Kim ，　D ，

Nikaitani ＆ E ．　J．　Lien ：　∫．　ikfed．　Cltc・
・
m ．16，1207

（1973）

c ，Hansch ，　 s．　D ．　Rockwcll ，　 P．　Y ，c，　Jow，　 A ，　Lco
＆ E ．E ，　SteIler：　ノ．．Iled．　Chem ・．20，304 （19ア7）
R ．W ．　 Taft，　 Jr．：

‘‘
Steric　 Effccts　 in　 Organic

Chcmistry ∴　 ed ．　by 　｝1．　S．　Newmann ，　john
Wiley ＆ Sons ，　Ncw 　York ，　p ．556 ，1956

E 、Kutter ＆ C ．　Hansch ： ノ、　M ε4、　Chem ．12，647

（1969）
A ．Verloop ，　 W ．　 HoogeIlstraatell ＆ J．　 Tipker ：

‘‘
Drug 　 l）esign ，

”
ed 、　 by 　 E ．」、　Ariens ，　 VoL 　 VI 【，

AcademiG 　Press，　 New 　York ，　 San 　 Fr とLllcisco 　 and

London 、　P．165，1976

T ．Fulita ：　Prvg ．　P ん少
’
5．　O γg，　Chem ，14，75 （1983）

C ．Hansch ＆ A ．　 Irco：　
‘’Substituent 　 Constants

for　Correlati〔m 　Analyg．　is　in　Chelnistry 　and

Biology ，
”
John　Wiley ＆ Sons，　New 　York ，　p．169，

1979M

，S ．　Tutc ：　
【‘
Advanccs 　in　Drug 　Rescarch 、

”
ed ．

　　 by　 N ．　 J，　 Harper ＆ A ．　 B 　 simlnons ，　 vol ．6，
　　 Academic 　Press，1．ondoT 〕，　p ，1，1971

17＞　A 、Leo ，　C．　Hanscl ユ ＆ D ，　Elkins ：　 Chem ．　Rev ．71，

　　 525 （1971）
18）　 J．A ，　MacPhee ，　 A ．　 Panaye ＆ D ．　 Dubois ：　 Tet−

　　 rahedron 　34，3553 （1978）

19）　 1、Moriguchi ，　T 、　Tan 乱ka ＆ K ．　Komatsu ：　Che −nt．

　　 1〕ha・ym ，　Bttll．24，799 （1976）
20）　 J．T ．　 Penistone ，　 L 　 Beckett ，　 D ．　L ．　 BentIey ＆ C ．

　　 Hansch ： flfol．　Phar ・macot ．5，333 （1969）

　　　　　　　　　 要 　　 　 約

　 N 一メ チ ル ー2’一
メ トキ シ ベ ン ズ ア ニ リ ド類 の イネ

　 い もち病 に対 す る構 造活 性相関
＊

　　　　　　 伊東茂寿 ， 小 嶋芳幸 ， 藤森邦彦 ， 松 成健 二

　　　　　　　　　　　　　　　　 1鴇崎　功 ，須 円 欣 孝

　 34 の AL メ チ ル ー2’一メ ト キ シ （置換）ベ ン ズ ア ニ リ ド類

を合戊 し，それ らの イネ い もち病 に 対す る 予防効 果を測

定 し た，安息香 酸部分 の パ ラ 位 へ の 置換は ， 活性 をか な

りの 範囲 で 変化さ せ た ．さ らに 植物 の 細胞壁 の モ デル と

し て セ ロ フ ァ ン 膜 を 用 い
， 付着器 か ら の 穿入 系 の 侵入 に

対 す る N 一
メ チ ル

ー2’一メ ト キ シ
ー4一置換 ペ ソ ズ ア ニ リ ド類

の 阻害活性を測 定 し，置換 基 の 物理 化学的 パ ラ メ ータ と

回帰分析 に よ り構造 と 活性 の 関係を解析 した ．そ の 結

果 ， 阻害活 性 は ，置換基 の 嵩高 さ と 電子 的 な 性 質 に 関 係

し，分 了の 疎水性 とパ ラ ボ リ ッ ク な1竭係 に あ る こ と を 認

め た ．

＊ Ar．メ チ ル ベ ソ ズ ア ニ リ ド類 の 殺菌活性 （第 2 報）
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