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Ltd..

   Protective and  curative  antifungal  activities  of  r6 1-[1-(2-substituted hydroxy-5-sub-
stituted  phenyl}vinyl]imidazoles  and  9 l-[2-(2-substituted hydroxy-5-substituted  phenyl)-
allyl]imidazoles  were  measured  against  Botrytis cinerea,  a  phytopathogenic fungus. under

greenhouse  conditions.  A  relationship  between their antifungal  activity  in greenhouse  condi-

tions and  that  in vitro  was  examined  quantitatively  based  on  the  regression  analysis  with  the

aid oi  physicochemical  and  structural  parameters.  The  higher  the in vitro  activity,  the higher

the protective activity  in greenhouse  conditions.  The  protective activity  was  more  persistent
in the vinylimidazoles  than  in the corresponding  allylimidazoles.  The  curative  activity  in

greenhouse  conditions  increased  as  the activity  in vitro  increased, Substitution of  the 2,6-
dichlorobenzyloxy  greup  at  the 2-pesition on  the  benzene  ring  was  favorable to the curative

activity.  The curative  activity  does not  seem  to  depend  on  the hydrophobicity  of  the  rnole-

cule.  because  the  positive effect  of  the log P  term  on  the in vitro  activity  and  the  negative

effeet  en  the  mobility  within  the  leaf cancel  each  other.

             INTRODUCTION

  Recently we  have synthesized  series  of 1-[1-

(2-substituted hydroxy-5-substituted phenyl)-
vinyl]imidazoles  (I)i'S) and  1-[2-(2-substituted
hydroxy-5-substituted phenyl>allyl]imidazoles
(ll)`' which  have antifunga[1  activity  against  B.
cinerea  in vitro.  9uantitative structure-activity

relationships  showed  that rnolecular  hydro-

phobicity as  well  as  certain  submolecular

steric  and  structural  factors is importa:nt in

determining variations  in the antifungal  po-
tency.',5) More  recently,  we  have measured

their protective and  curative  antifungal  ac-

tivities against  B. cinerea  under  greenhouse
conditions.  This paper reports  the  relation-

ships  between the antifungal  activities  of

vinylimidazoles  I and  allylimidazoles  II in

greenhouse and  in vitro conditions  with  the

aid of  physicochemi.cal and  structural  parame-
ters and  regression  analysis.6)
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       MATERIALS  AND  METHODS

1. ComPounds

  Vinylimidazoles I and  allylimidazoles  II used

in the present tes± are  listed in Table 1. Com-

pound  3 was  newly  synthesized  using  the same
method  as  described in our  previous paper.5)
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Table  1 Antifungal  activity  in vitro  against  B.  cinerea  and  physicochemical  parameters of
vinylimidazoles  I and  allylimidazoles  II used  in the  regression  analyses.

Compound

No.Xa] Y nmp  {Oc) Molecular  formula
PIsob)log  Pb)JAIIc)TDclc)

12345678910111213ld1516171819202122232425CHsCCH2)a
CHs{CH2}s
CHs{CH2},

Bz2-Cl-Bz3-Cl-Bz4-Cl-Bz2,+Cl2-Bz

2,4C12-Bz
2,4ClrBz

2.4CIs-Bz
2,6-Cl2-Bz
2,6-Cl,-Bz

2,6-CIrBz
3,4CIrBz
2-Cl-Thi
CHs(CH2)s

CH,(CH,),

4-CeHs-Bz

2,4-Clz-Bz
2,4-ClvBz

2,4-C12-Bz
2,6-C12-Bz
C,H,(CH2)2

C6HsO(CH2)2

CHaHCICIHHHHCHsFCIHCHaFHHHHHHCHsFFHHoooooooooooooooo11111111r   d)

   a)129.5-130e)d)f)d)d)d)d)d)d)d)d)e)e)g)g)g)g)g)g)g)g)g)

C,,H,,N20.(CO,H),

ClsHlsN20

C,eH,,CIN20･(CO,H},

CisHisCIN20.HCI.1/10H2o
C,sH,,CIN,O
C,,H,,CIN,O.Hcl

C,,H,,N,O.HCI

CIeH14C12N20

C,gHleC12N,O
CIsH13C12FNtO

CIsHlsClsN20

ClsH,4C12N20

ClgH16C12N20

ClsHIBC12N20

C,sH"C12NzO.HCI
C,,H,,CIN,OS.HCI
C16H2oN20

C,,H,,N,O.{CO,Hh

C2sH22N20

C,,H16C12N20
C,,H,,Cl,N,O-{CO,H),

CigHisC12FN,O.(C02H)2

C,sHl,Cl,FN20,(C02H)2

C2oH2oN20･(C02H)2
C,,H,,N,O,.(CO,H),

4565555666666655567767655763205508131455802523239257974762660261486197263543,943.825.204.854.714,714.715.426,075.716.285.526,075,715,424."3.845.955.905.446.095.735.734.353,93o.oo.oo.oo.oo.oo.oo.oo.oo.oo.oo.oo.oo.oo.oo.oo.o1.01.01.01.01.01.0l.O1.01.0o.oo.oo.oo.oo.oo.oo.oo.oo.oo.oo.o1.01,O1.0o.oo.oo.oo.oo.oo.oo.oo.o1.0o,oOJO

e)b)e)a)e)f)g)Symbols Bz  and  Thi indicate benzyl and  thiophen-3-yl  groups, respectively.
Cempounds  1, 2 and  -16  are  reported  in Ref, 5) and  compeunds  17-25  in Ref. 4).

Indicator variables;  see  text,

Reported  in Ref, 5).

Reported  in Ref. 2).
Reported  in Ref. 1),
Reported  in Ref. 4).

The  others  were  the same

the previous  tests.i,2,4,s)samples
 asused  in

2. Biological Tests
2.1 Antiptngal activity  in vitro

  An  IsD value  (molar concentration  for 50%
inhibition of  mycelial  growth)  of  a  compeund

against  B. cinerea  was  determined by  the agar

medium  dilution method  after  2 days of  incuba-
tion at  200C. The  activity  of  the present test
compounds,  except  3, was  previously  re-

Ported.4,s)
2.2 Protective and  curative  activities

  Cucumber  Plant and  apPlicution of com-

Pouna: Water-soaked seeds  of  cucumber  (cv.,
Tsukuba  shiroibo)  were  grown  in plastic pots
(35e ml  in volume)  fi11ed with  sandy  loam  soil

containing  some  fertilizers. The  pots were

kept in a  greenhouse.  Seedlings in the second-

leaf stage  were  used  for the assessment  of  bio-
logical activity.  A  50mglml  dimethylform-
amide  solution  of  each  compound  was  diluted
with  distilled water  containing  a  20ppm
surfactant  to give a  concentration  of  500 pag/
ml.  The  solution  was  subsequently  diluted

(four fold) with  distilled water  to reach  the
final concentrations  of  500-O,5 pag/ml. Then
the water  suspension  of  each  compound  was
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sprayed  on  the cucumber  seedlings,  24hr  be-
fore inoculation for the evaluation  of  protective
activity  and  24hr  after  inoculation for the

evaluation  of  curative  activity.

  Ibioculation of.fttngus: B. cinerea  was  grown
on  a  potato-sucrose-agar (PSA) rnedium  for 2
days at  200C to form colonies.  Agar  disks 4 mm

in diameter, including hyphal tips, were  cut

off  at  the peripheral regions  of  fresh colonies.
Four  disks were  inoculated  facedown on  the

leaf surface  of  a  cucumber  seedling.  The  seed-

lings were  incubated for 3 days after  the inocu-
lation at  200C in a  humid  chamber  and  the

diameters of  diseased areas  around  the four

disks were  measured  and  the values  were

averaged.  Potency te inhibit the growth  rela-

tive to an  untreated  seedling  was  expressed  by

the following equation  as  percentage inhibition

value  A.

    A-(i-/k
h

,i.s

a

gi:
e

g,l\
'

Stla
d

,:.$

i

,l:ilil)
× ioo

From  relationships  between  the percentage

(A) value  and  concentration  in the protective
and  curative  tests, molar  ECeo (90% protec-
tion) and  molar  ECso (50% cure)  concentra-

tions of  each  test compound  were  determined,
respectively.  The  results  are  listed in Table 2,

expressed  as  leg 11ECgo and  log 1/ECso. The
ranges  of  the experimental  errors:  ECeo; 1-16

%, average  7%:  ECso; 4-23%,  average  1l %.
2.3 Dzaration ofProtective activity

  Protective activity  was  evaluated  in the

Tab]e  2 Antifungal  activities

in greenhouse conditions.oi
 vinylimidazoles  I andallylimidazoles  IIagainst  B.  einerea

Protective activity  :log  1/ECsc Curative activity:  log 1/ECso

Compound
  No. Obsd.

Calcd. by
Obsd.

Calcd. by

Eq,  (3) Eq.  (4) Eq.  (5}Eq.  C6}

1234567891011121314151617a)18a)19a)20a}21e)22a)23a)24e)25a)2.182.503.082.592.852.182.723.223.183.373.19B.313.183.272.832.722.532.993.04S,18S.133.353.382.772,152.142.432.982.642.792.522.603.293.063.293.243.203.183.442.832.742.403.363.713.60S.513.663,402.662.562222222333333322233333322.28.48.96.69.80.60.65,20.07.21.21.14.16.32.87.74.28.10.35.24.22.30.12.50-co3.423.783.543.413.853.133.564.08b)3.83b)4.343.664.602.923.683.92S.713.864.14S.964.194.503.833.843.243.923.623.323.75S.233.374.002.933.723.094.303.734.573.13S.903.843.624.844.573.784.404.483.834.063.333.853.603.373.703.31S.423,893.063.673.174.303.864.503a223.823.793.594.144.323.714.194.443.783.96

a)b)Not  used  in the derivation of Eg.

Net  determined.
{3) and  Eq.  (5).

NII-Electronic  
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Table  3 Duration  of  the  pretective activity  of

vinylimidazoles  8 and  10, and  allylimidazoles  20

and  22  against  B. einerea  (spore}.

leg 1/ECgo

Compound
  No.

Inoculation X  day(s)
 aiter application

X=8 X=1 Aa)

B102022 4.024.733.904.114.845.135.725.65-O,82-O.40-1.82-1.54

  Although compounds  were  used  in free-base
form or  acid-addition-salt  form, hydrophobicity
of  the free-base was  regarded  as  that  of  the

corresponding  salt.  The  antifungal  activity

was  not  affected  by  adding  acid,  as  described
below.

        ofrCH2)50H ctrCH2CH=CH2
          (!rR (t!R
          26  27

a)

 A-{IogltECeo,  8 days)-(log1/ECgD, 1 day).

same  manner  as  described above  using  a  spore

as  an  inoculum, Cucumber  seedlings  were  kept
in the greenhouse for I or  8 days after  the ap-

plication of  a  cempeund  suspension.  The  ap-

plied seedlings  were  inoculated with  four
droplets (10fo1 each)  of  conidia  suspension

(1 × 105 sporeslml)  per leaf. Duration of  protec-
tive activity  was  determined by  comparing

the ECge  value  of  a  spore  inoculated 8 days
after  the application  with  that of  a  spore

inoculated 1 day after  the application.  The
results  are  listed in Table 3,

3. PartitionCoqz7icient

  A  log P  (1-octanol/H20) value  was  used  te

represent  molecular  hydrophobicity. Log  P

values  of  the  cempounds  except  compound  3
were  reported  previously.`,5) They  were  esti-

mated  by  using  the CLOGP3  (Ver. 3.3)'-"'

program  on  a  Vax  11/780 cemputer.

  The  CLOGP3  program  is to calculate  a  log
P  value  of  a  compound  by  summing  up  the
component  value  (f) assignable  to each  sub-

structure.S)  Since thefvalue  of  1-IV atom  of

the vinylimidazole  ring  is not  availab}e,  an

estimated  log P  value  does not  represent  that

of  the whole  molecule.  Since  the l-N  atom  is

commen  in all vinylimidazoles  I, the difference
between the observed  and  estimated  log P
values  of  compounds  26 and  27 were  averaged

and  -O.52  was  taken  as  thefvalue  of  the l-
N.5) The  log P  value  used  in the  regression

analysis  was  corrected  by  the factor as  shown

in Eq.  (1).
         IogP=logP,.i,d,-O.52 (1)

4, Relationships between Activities in Green-
   house and  in Vitro Conditions

  Relationships were  analyzed  on  the basis of

Eq. (2).6)

    log llBA  =aplsD+b(log  P)2+dlog  P

             +elAri+bLtr)ci+c (2)
In Eq.  (2), BA  is biological activity  in green-
house conditions,  ECgo or  ECso, a, b ($O), d, e
and  f are  susceptibility  constants,  and  c an

intercept, IAii and  IDci are  indicator vari-

ables,  The  IAit takes avalue  of1  for allylimid-
azoles  II and  the IDci takes a  value  of  1 for
derivatives having  two  chlorine  atoms  at  the
2- and  6-positions on  the benzene ring  of  the

benzyl substituent  at  the X  position. Relevant

physicochemical  parameters and  indicator vari-
ables  are  listed in Table I. The  Ievel of  signifi-

cance  of  each  term was  evaluated  by  F  and

the student's  t tests.

        RESULTS  AND  DISCUSSION

1. ELt7lect of Acid qf Acid-addition Salts on

   Protective and  C"rative Activities

  Our  previous reports`'5)  showed  that anti-

fungal activities  in vitro  were  not  influenced
by  a  form  of  the molecule,  a  free-base or  acid-

Table  4 Protective and  curative  activities  of

acid-addition  salts  of  compound  8E) against  B.

clnerea.Acid

 ]og ltECsolog  ltECso

HNOs(C02H)2

HCI

3.343.383,41 3,663,763.58

8 {free base) 3,53 3.36

a)
 Compounds  formulated  as  5e%  wettable

  powder  were  used  for. biological tests.

NII-Electronic  
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addition  salts.  We, therefore, prepared several
acid-addition  salts  of  compound  8 as  a  re-

presentative, and  determined their protective
and  curative  activities  against  B. cinerea.  As

shown  in Table  4, the antifungal  activities  of

the salts  were  alrnost  identical with  those

of  free-base 8, suggesting  that the protective
and  curative  activities  are  not  influenced by

the counter  anions  which  form the salts.

2  Relationships between Protective Activity in

   Greenhouse Conditions ana  AntiptngaJ Ac-

   tivity in Vitro

  First, we  examined  the protective activity

data on  vinylimidazoles  1-16 in Table 2.

Equation <3) showed  the best correlation.

  IogllECgo=O.660(± O.130)plso-1.00 (3)
  n=16,  s==O.134,  r=O.941,  Fi,u=108.7

In this and  the following equations,  n  is the

number  of  data used  in the correlation,  s the

standard  deviation, r the multiple  correlation

coethcient,  and  I7.,,,, the F  ratio  of  the cor-

relation  where  vi=m,  and  v2=n-m-1;  m  is

the number  of  independent variables  used  in

the correlation.  Figures in the parentheses  are

the 95%  confidence  intervals. In Eq. (3), all

terms  were  justified above  a  99.5%  level. The

correlation  between the protective activity  and

the activity  in vitro  was  excellent.

  An  addition  of  log P  or  I)ci term  to Eq. (3)
did not  afford  any  significant  improvement.

Equation  (3) indicates that  the higher the

antifungal  activity  in vitro,  the higher the

protective activity  in greenhouse conditions.

  We  have suggested')  that the mode  of  interac-

tion of  vinylimidazoles  I with  a  target site  is

similar  to that of  allylimidazoles  II, since  the

quantitative structure-activity  relationship  is

similar  between the vinylimidazoles  and  the

allylimidazoles.  We,  therefore, estimated  the

log 11ECgo value  of  the allylimidazoles  by Eq.

(3). The  observed  log 1/ECgo values  of  allyl-

imidazoles 17-25 were  generally lower  than

those estimated  from Eq.  (3) (Table 2), We

assumed  that  this could  be represented  by  the

indicator variable,  IA!i. What  it means  will  be

discussed Iater. Thus, Eq. (4} was  derived for

all vinyl-  and  allyl-imidazoles  1-25, as  shown

in Table  2.

   log 11ECgo=O.534(± O.125)plso

             -o.2s3( ± O.175)l.,,

             -O.312  (4)
   n=25,  s==O.l87,  r==O.887,  F2,22=40.5

In Eq. (4), all terms  were  justified above  a

99.5%  level. The  addition  of  log P  or  IDci

term  to Eq. (4) did not  afford  any  significant

improvement.
                                    '

  Equation  (4) shows  that  the higher the anti-

fungal activity  in vitro,  the higher the protec-
tive activity.  The  coeficient  of  the IAii term

in Eq. (4) is negative,  indicating that the protec-
tive activity  of  compound  II is lower than  that

of  compound  I although  their plso values  are

the same.  The  term  IAn  was  not  a  necessary

factor to  determine  the curative  activity  of

imidazolesIand  ll, however.  For  the'evalua-

tion of  protective activity,  a  compound  was

applied  to the seedlings  24 hr before inocula-

tion, while  for the evaluation  of  curative  ac-

tivity, the compound  was  applied  24hr  after

inoculation. We,  therefore, examined  the

persistency of  their protective activity.  Table

3 shows  that the duration of  the protective ac-

tivity was  longer in vinylimidazoles  I than  in

allylimidazoles  ll. The  IAn term  would  sug-

gest a difference in a  rate  of  decomposition  or

metabolism  on  or  within  the leaf between I and

II.

3. Relationships betze,een Curative Activity in

   Greenhouse Conditions and  Antijletngal Ac-

   tivity in Vitro

  First, we  analyzed  the curative  activity  data

on  vinylimidazoles,  1-8', 10, and  12-16  in

Table 2. Equation (5) showed  the best correla-

tion.

   Iog 11ECso =  1.04(±O.309)plso

             -O.764  (± O.277) log P

             +O.569 (±O.284) IDcr

             +L31  (5)
   n=14,  s=O.155,  r=O,952,  Fs,!o=32.2

In Eq. (5), all terms  were  justified above  a
                                   .
99.5%  level. The  correlation  of  the  curative

activity  with  plso, log P, and  IDci was  excellent.

An  addition  of  (log P)Z term to Eq.  (5) did not
afford  any  signincant  improvement.

  Equation (5) shows  that the higher the anti-

fungal activitY  in vitro,  the higher the curative

NII-Electronic  
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Table 5Development  of  Eq.(6)E).

plso log P IDctIntercept  rb) Sc)F  d)
 Vl,Vt

F  of  difference
between Eqs,f)Eq,

 No,

  O.344
(± O,199)

  O.281
(±O,187}

  OJ14

<±O.335)

  O.791
(± O.203)

1.71

  o,41oe) 2.o3
{± O,345)

-O.4o7e)

{± O.313)

-O.597  O.62I
(± O.200) (± O.215)

1.53

1,92

O,616

O.724

O.739

O.919

O,321

O.288

O,281

O.173

Fi,2r=12.8

F2,so=11･O

Fa,2o=12･O

F3,tg==24,4

Fl,:o=6.09g)

Fi,2a==7.38h)

F,,tg=38.2.i) 35.6D

(7)

(8)

(9}

(6)

a)
 Figures in the parentheses  are  the  95%  confidence  inteTvals. All terms  are  justified above

   a  99,5%  level by the t-test unless  noted  otherwise.

b)
 Multiple  correlation  coeficient,

C)  Standa[rd deviation.
d)

 F  value  of  the  correlation.  vi=m,  v2  ==n-m-1,  n  and  m  are  the number  of  data  and  indepen-

   dent variables  used  in the correlation,  respectively.

e)
 Justified at  a  level between  99,5 and  95%.

r)
 Fi,2o,o.o2s=5.87i Fi,ig,o.oDs= 10･1.

g)
 Eqs. (7) and  (8).

")
 Eqs.  (7> and  (9).

t)
 Eqs,  (8) and  {6).

j)
 Eqs,  (9) and  (6).

activity.  The  coeracient  of  term  JDci was  posi-
tive. Substitution of  the 2,6-dichlorobenzyloxy

group at  the 2-position on  the benzene ring  was

favorable to  the  curative  activity  although  the

physicochemical meaning  has not  yet been
clarified.  The  logP  term  will  be discussed in
detail later.

  Next,  we  analyzed  the  curative  activity  data
in Table 2 including those on  the allylimida-

zoles,  and  obtained  Eq.  (6), which  almost  is
equivalent  to Eq. (5).
    Iog1IECso=O.791(± O.203)plso

              -O,597( ± O,215) log P

              +o.621(± O.215)I..,

              +1.92 (6)
    n==23,  s=  O.173, r=O.919,  Fs,ip ==24.4

In Eq.  (6), all  terms  were  justified above  a  99.5%

level, Tables 5 and  6 show  the development of

Eq.  (6) and  the internal correlation  of indepen-
dent variables,  respectively.  Although  a squared

correlation  coeMcient  between variables  plso
and  IogP  was  relatively  high (r2=O.724), the
addition  of  logP  term  to Eq.  (8) to give Eq,
(6) was  statistically significant  since  the F
valueiO)  of  38.2, a  difference between Eqs. (8)
and  (6), was  larger than the critical F  value  of

Table6  Squared  correlation

variables  used  in Eq. (6),
matrix  of  the

plso log P fDCI

plsolog
 Pl)ci

1.000 O,7241.ooo O.081O.1661.000

IO.1 at  a  99.5%  leve!, as  shown  in Table 5.

  Edgingtonii) reported  that one  of  chemical

requisites  for the mobMty  of  the xenebiotics

within  plants is their log P  value.  In the region

where  the logP  value  is higher than  2, the
mobility  decreases as  the logP  value  in-
creases.  The  log P  value  for the present series

of  imidazoles I and  II remains  in the range  of

3.82-6.09. In Eqs.  (5) and  (6), therefore, the
log P  term  may  indicate an  effect  on  the mobili-

ty of  the molecule  within  the leaf. As  the
curative  activity  was  assessed  by  the applica-

tion of  a  compound  to the leaf inoculated 24 hr
before, the mobility  of  the molecule  within  the
leaf may  be important in determining the ac-

tivity. As  the protective activity  was  assessed

by  the application  of  the compound  to the
leaf 24 hr before the inoculation, however, the
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mobility 　may 　be　less　importa皿 t．

　 In　Eqs ．（5）and （6），　 the　pI50　and 　 the　 Iog　P
te皿 s　statisticany 　contributed 　to　the　curative

activity ．　　Si皿 ce 　hydrophobicity　（log　P）　
’is

most 　 important
．
in　determining　the 伽 vitro

activity （pl50）of　I　and 　II，4・5〕 the　curative 　ac −

tivity　does　not 　seem 　to　 depend　on 　 the　 log　P
term，　 because　the　positive　effect 　of 　the　log　P
term 　on 　the　pls。　value 　and 　the　negative 　effect

on 　 the　mobihty 　cancel 　each 　 other 　in　Eqs．（5）
and （6）； the 　 coethcient 　 of　 the　log　P 　term　in
Eqs．（5）or （6）is

− 0．764　and − 0．597
，
　respec −

tively
，
　and 　that　of　the　pl5。　is　O．55−0．67．

‘・5）

　The　relationship 　between　the　curative 　and

伽 vitro 　activities 　of 　vinylimidazoles 　I　and 　the
relationship 　 between　those　 of　allylimidazoles

II　were 　combined 　by　Eq ．（6）．　 The　combination

shows 　that　the　difference　in　the 　rate 　of 　decom−

pQsition　on 　or 　within 　the　leaves　between　I　and
II　might 　be　relatively 　small ，　when 　imidazoles
Iand 　n 　were 　applied 　to　the　leaf　inoculated　24
hr　before．
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要 約

　1一匚1− （置換 7 エ ニ ル）ビ ニ ル］イ ミダゾー
ル 類 と

　1−［12− （置換
’
7 エ ニ ル ）ア リル ］イ ミダゾール 類の

　温 室 内で の 防除効果 と in　vitro の 抗菌活性と

　の 相関関係

　　　　　　　片岡隆博 ， 八 田隆行， 新川　求 ， 尾形　秀

　16個 の 1−［1−（2一置換 ヒ ドロ キ シ
ー5一置換 フ ェ

ニ ル ）ビ

ニ ル 】イ ミ ダ ゾール 類と 9 個の 1−［2−（2一置換 ヒ ドロ キ シ
ー

5一置換 フ ェ ニ ル ）ア リル 】イ ミ ダゾール 類の ， 温室内ポ ッ

F 試験条件下 で の 灰色 カ ビ病菌 （Botrortis　Ci
’
nerea ）に 対

する 予防効果と 治療効果を 測定 し た． ポ ッ ト試験の 効

果と先 に 報告した 伽 η 訪 ℃ の 殺菌活性と の 間 の 関係を ，

物理 化学的 お よび 構造パ ラ メ ー
タ を用 い て 重回帰分析 に

よ り定量的 に 解析 し た．その 結 果 in　vitro の 活性 が 高 く

な れ ば な る ほ ど予防効 果は 高く な る こ とが わ か っ た． ビ

ニ ル イ ミ ダ ゾー
ル 類 の 予防効果 は対応す る ア リル イ ミダ

ゾール 類の そ れ に 比 ぺ て 持続 性 が あ っ た ．ま た ， ポ ッ ト

試験 の 治療効果 は in　vitro の 活 性 が 高 くな る ほ ど高 く

な る こ と と，ペ ソ ぜ ソ 環 の 2 位 に 2，6一ジク P ロ ベ ン ジ

ル オ キ シ 基 が 存在する と， 治療効果 に とり好 ま し い こ と

と が明らか に な っ た．さらに 分子 の 疎水性 の 効果 に つ い

て は ，
in　vitro 活性 に 対す る正 の 効果 と葉内 で の 浸 透移

行性に対する 負 の 効果 とが互 い に相 殺さ れ る こ と に よ

り， 治療効果 は 分子 の 疎水性 に は 依存 しな い と考え られ

た ．

N 工工
一Eleotronio 　Library 　


