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   ,N  numbcr  of  N-(1,1,3-trimethylindan-4-yl)aryl-  or  heteroaryl-carboxamides  were  syn-

thesizecl and  their structure-activity  relationships  studied.  A  series of  compounds  showcd

potent  fungicidal activity  against  
.crrey

 rnolcl  caused  by  Botrytis cinerea,  in addition  to rice

sheath  blight caused  by Rkigoctonia soiani.  1'yri(line-3-carboxamicles substituted  by  Cl, Br,

CH3  or  CF3  a,t 2-position exhibitcd  high  activity  against  both  discases. Monosubstituted

pyrazine-3-carboxainides, furan-3-carboxarnideg,  pyrazole-4-carboxamides ancl  thiazole-5-

carboxaniides  gavc  as  high  activity  against  both  diseases in pet  tests and  SDC  of  Botr.vtis

cinevea  in an  enzyme  test as  the 2-subst{tuted pyridine-3-carboxamidcs.  2,5-Dimethylfuran-3-
carboxamide  gave  activity  against  both  diseases and  SDC  as  higli as  2-methylfuran-3-carbox-

amide,  whereas  the  activities  of  2,4-dimettiyl and  2,4,5-trimethylfuran derivatives were

extremcly  ]ow  against  grcy  mold  in a  pot  test. Pyrazole-4-carboxamides  and  thiazole-5-

carboxamides  showecl  the samc  substituent  effects  as  the  furan  derivatives. Among  the

compounds  of  this series, 4-methylthiazelc-5-carboxamidc (BC340) and  2-chloropyridine-3-
carboxamide  (BC723) were  most  potent  against  both  diseases.

             INTRODUCTION

  Structure-activity relationships  of  Ai-(sub-
stituted-aryl)-2-chloropyridine-3-carboxamides

on  the fungicidal activity･  against  grey  mold

caused  bv  Botrvt-is cinerea  and  rice  sheath

blight caused  by, Rhixoctonia solaml  have  been
reported  in our  previous  papers.i,Z) The  studies

indicated that alkyl  substituents  at  a  position
ortho  to the amino  group  and  molecular  h.ydro-

phobicity were  important  factors determining

antifungal  activity  against  grey mold,  and

that the presence  of  alkyl  groups at  meta-posi-

tion and  the  molecular  size  were  signifieantly

infiuential towards  antifungal  activity  against

rice  sheath  blight, Among  the compounds  of

the series,  N-(1,1,3-trimethylindan-4-y])-2-
chloropyridine-3-carboxamide  (BC723) clemon-

strated  the  most  potent activity  against  both

diseases. In order  to study  effects  of  the car-

boxylic acid  moiety  of  the compounds  on  the

fungicidal activity,  we  synthesized  various  N-

(1,1,3-trimethylindan-4-yl)ar>rl- or  heteroaryl-
carboxamides  and  evaluated  their activities

both  in pot tests (against grey mold  and  rice

sheath  blight) and  in enzyme  tests (against the

mitochondrial  succinate  dehydrogenase com-

plex, SDC,  of  Botr.vtis cinerea),  This paper
reports  on  the structure-activity  relationships

of  N-(1,1,3-trimethylindan-4-yl>aryl- or  hetero-
aryl-c.arboxamides  as  fungicides in pot tests

against  grey mold  and  rice  sheath  blight and  as:

inhibiturs of  the SDC  of  Botr･vtzls cinerea.                          v

       MATERIALS  AND  METHODS

1, SJvnthesis of ComPe"nds
  Compounds  were  prepared  by reacting  aryl-

er  heteroaryl-carbonyl  chloride  (2) with  1,I,3-

trimethylindan-4r-amine  (3)i' in the presence  of

a  base  as  shown  in Fig. 1, Aryl- or  heteroaryl-
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Fig.1  Synthetic  route  of  N-(1,1,3-trlmethvl-

indan-4-vbcarboxarnidederivatixres

carbonyl  chlorides  (2) MJere  given by  reacting

corresponding  acids  with  thionyl chloride.

Various  acid  derivatives Cl) were  either  eb-

tained  commercially  or  svnthesized  bv known
methods  as  follows: 3-Chloro or  methylpyri-

dine-2-carbQxylic acid  was  prepared by, h.vdro-

lysis of  cerresponding  nitril  derivatives vi'hich

had been svnthesized  from 3-chloro or  methvl-

pyridinc by  known  methods.",`)  2-Chloro-

pyrazine-3-carl)ox},lic acid  was  prepared  from

commercially  available  2-aminopyrazine-3-car-
boxvlic acid  via  Sandrnever reaction,5,6)  2-
ILIethyl-5, 6-dihydro-1,4-oxathiine-3-carboxylic

acid,  furan-3-carboxvlic acicls, pyrazole-4-car-
boxylic acids,  5-meth.ylisoxazole-4-carboxylic
acid,  4-rnethyl-1,2,3-thiadiazole-5-carboxylic

acid,  thiazole-5-carboxvlic acids  and  3-
methylisothiazole-4-carboxylic  acid  were  pre-

pared by hydrolysis ef  corresponding  esters

which  had  been  synthesized  according  to the

methods  described in literature.7'i`' The  struc-

tures of  the compounds  were  confirmed  by  IR

and  
iH

 NMR  spectra.  Melting  points were

measured  with  a  Yanagimoto  micromelting

point apparatus  and  uncorrected.  Refractive

indexes were  measured  with  an  Atago  Abbe-

refractometer  Il', The  following is an  example

of  typical procedures,
  Ar-(1,L3-Trimeth.vlil"dan-4-:yl)-4-metli,vlthi-

  a;･,ole-5-ca-rboxamide  {29, BC340)

  Te  a  solution  of  1,1,3-trimethvlindan4-
amine  (110 g, 57.1 mrnel)  and  triethy15mine (6.6
g, 65,3mmol)  in ethyl  acetate  (50ml} was

added  4-methvlthiazole-5-carbonvl chloride

(9.3g, 57.5 mmol)  under  ice cooling  and  the
mixture  vLTas stirred  at  room  temperature  for
2 hr, The  reaction  mixture  was  poured  into ice
water  and  extracted  with  ethvl  acetate.  The
extract  was  washecl  with  water  and  brine, and

concentrated  in v.,acuo.  The  residue  was  re-

crvstallized  from ii-hexane  ancl  ethvl  acetate  to

yield a  white  crysta]line  product  

'(29,
 BC340)

(l4.6g, 8i196  yield>; mp  10il-1050C, Anal.

ca 3 E- YfiJl 5 IIi 8 fi

Calcd. for C"H2oN20S:  C, 67.97; H, 6.71; N,

9.32%, Found: C, 67.63; H, 6.77; N, 9.26?･'.',
iH

 NMR  (CDC13) 6ppm:  1,24 (3H, s, CHa),
1.35 (3H, s, CH3>, 1.36 (3H, cL  .1=6.9Hz,
CH3), l.68 (IH, dd, J== 14,6 and  5.4 HzrC.H

(H)-), 2.25 (IH, dcl, J== 14.6 and  8.7 Hz.CH

(H)-), 2.82 (3H, s, CH3), 3.37 (IH, m,  
-CH

(CH3)-), 7.00 (IH, d, Ji-7.8 Hz, Ar-H), 7.26
(IH, t, .l- 7.8 Hz, Ar-H), 7,41 (IH, bs, NH),
7.74 (IH, d, J-7.8 Hz, Ar-H), 8,76 (IH, s,

thiazele-H), IR  v,K.:l cm-i:  1660  (CO),

2. Biologe]cal Tests and  Ph.xisicochemilcal ProP-

   ert-v  (lo.a. k')

  XV'e determined not  only  preventive activi-

ties against  grey mold  on  cucumber  and  sheath

blight on  rice  in pot  tests, but also  inhibitory

activities  against  the  mitochondrial  succinate

dehy.drogenase complex  (SDC; mitochondrial

complex  II) oi  Botrilvtis cinerea.  All methods

used  in biological tests have been reported  in

our  previous  paper.i> Frem  the  relationships

between the pretective values  and  the  concen-

trations in the pot tests, molar  ECgo  C909･','
prexrention) or  molar  ECse (5ee/5 prevention)
values  were  determined. From  the relation-

ships  between the inhibition values  and  the

inhibitor concentrationg.  in the enzyme  tests,

molar  Iso (509,,h intiibition) values  were  deter-
mined.  The  results  are  listed in Tables 1-3,

expressed  as  pECgn (=log 1/ECgo), pECso  ( ==  log
1/ECso) and  plso<=log 1!Iso), respeetivel.y.

  The  log fe' values  of  compounds  were  used  as

the index of  hydrophobicit.v in thc  study  of

structure-activity  relationships,  The capacity

factor k' was  evaluated  from  retention  time  by
reversed-phase  HPLC.  All methods  for evalua-

tion  of  log k' values  have  bcen  reperted  in our

previous paper.2' The  values  are  listed in

Tablcs 2 and  3 along  with  biological activities

of  the  compounds,

        RESULTS  AND  DISCUSSION

  Xrarious AL(1,1,3-trimethylinclan-4-.vl)-2-sub-
stituted-p.s,Jridine-3-carboxamides  and  their

fungicidal activities  are  summarized  in Table
1. Pvridine-3-carboxamides substituted  bv

Br, Cfi3 or  CF3 at  2-position (4-6) showed  a6-

tivity  as  high as  2-chloropyridine-3-carbox-
amide  (3, BC723)  against  both grey  mold  and

rice  sheath  blight, 2-Fluoropyridine derivative

NII-Electronic  
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Table1  N-(1,1,

tivities.

3-Trimethylindan-4-yl}pyridine-S-carboxan]idesand  their bio]ogical ac-

'L({i I[lloNH)i6f.

No. x Y mp  (OC)
 or  nt"

Activity  against  grey  mo]d

   of  Botrvtis oinerea

Activity against
rice  sheath  blight

pECeofi) PIsoi') pECsoe)

 1234567891011121314HFCIBrCHsCF,CNOHoCH3OCHF2OCH2CF,i

SHSCH3Cl

 H

 HHH

 IIHHHHH

 I-IHH6.CH,

a)b)o)d)

  136-138

   I.5685

  133-134

  134-135
123.5-124.5
  174-175

144.5-147

218.5-22O

  108-109
114.5-115.5

  127-128
 222-224
  134-136

  146-147

<2.20<2.20

 4.70

 4.60

 4.40
 4,69

 3.18<2.20<2,20<2.20<2,20<2.20

 3,OO<2,20

5,376.007.397.427.297,856,12

 7d)6.706.10

 -d)

 md]

 "d)5,38

<2.20

  3.11

 5.11

 4.44
 4.30

 4,68

 3,18<2,20

 2.61<2,20<2.20<2.20<2.20

 3.07

Preventive activity  against  .cr. rcy  mold  in pot tests.

Inhibitory  activity  against  SDC  of  Botv.vtis cinef'ea  ;n enzyme  tests.
Preventive  activity  a.cr. ainst  rice  sheath  bli.uht {n pot  tests,

Not  tested,

(2) were  25-fold less active  against  the SDC  of

Botr-yttis ci･n-erea  in an  enzyme  test, inactive
against  grey  mold  in a  pot test and  100-folcl
less active  against  rice  s.heath  blight than  the

other  halide derivatives (3 and  4), Pyridine-3-
carboxamide  derivatives unsubstituted  or  sub-

stituted  bv  CN, ()H, OCHfi, OCHF2,  SH  or

SCH3  (7-13) were  low  in activit.v  against  both
diseases and  against  the  SI)C. 2-Chloro-6-
methylpLvridine-3-carboxamide  (14), a  disub-
stituted  compound,  was  100-foid less active

against  the  SDC  in an  enzvme  test and  over

100-fold less active  against  gre.v mold  and  rice

slieath  blight in pot tests than  monosubstituted

compounds  3, These  effects  of  substituents  in
the pyridine  ring  c)f A:-(1,1,3-trimethvlindan-

4-yi)-pyridine-3-carboxamides on  the activitv

against  both diseases were  almost  the same  as

those of  substituted-phen.vlcarboxanilides  on

the activity  against  rice  sheath  blight.ii,t6)

  XVe then  examined  biological activities  of

miscellaneous  arvl-  or  heteroarvl-carboxamides

which  had  been substituted  by  Cl, CF3 or

alkyl  groups at  a  position ortho  tc) the carbox-

amide  group. The  results  along  with  the log k'
of  the compounds  are  summarized  in Tal)le 2.
2-Methylfuran-3-carboxamide and  2-methyl-
4,5-dihydrofuran-3-carboxamide  (22 and  24)
showed  activity  as  high as  2-chloropyridine-
3-carboxamide (3, BC723) against  both  grey
mold  and  rice sheath  blight. 2-Ethylfuran
derivative (23) were  3-, 70- and  10-fold less
active  respectively  against  the SDC  in an

enzy,  me  test, grey  mol(i  and  rice  sheath  blight
in pot tests than  the corresponding  2-methyl-
furan derivative (22). 3-Methylfuran-2-car-
boxamide  (25), a  geumetrical  isomer of  2-
methylfuran-3-carboxamidc  (22), showed  al-

most  100-fold lcss activity  against  grey mold

in both pot  ancl  enz.x.Jme  tests and  6-fold less
activity  against  rice  sheath  blight than  com-

pouncl 22. In the  same  way,  both 3-chloro and
methylpyridine-2-carboxamide  (15 and  16) ex-

hibited significantly  lower activity  against

both diseases than  the  corresponding  pyridine-
3-carboxamides (3 and  5), Such  drastic varia-
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Table  2 N-(1.1,3-Trimethylindan-4-yl}axyl-  or

activities  and  physLcochemical  properties.

ee 3eynt
 
s
 T. 8-V

heteroarvl-carboxamides  and

A-coNHII65('

their biological

No.

3

15

16

17

18

19

20

21

22

23

24

25

26

27

2S

29

30

31

  A

8IIiia

E<?[4a

KiijLcng
ec
c2)i:ng

glgCig
qa
@;cfe
"[ltele

"&CQ.

Q-3
aslfe

ltsE>ccng

 :Xcfo

sz,.

#ng
 "c ng
HttcrIS

rnp  (OC)
 Or  n;,5

 133-134

92,5-93.5

 1,580ij

 124-12r5

 1.5890

 145-147

 !27-128

 159-160

 144-145

 12S-124

 103-106

  84-86

 163-165

93,5-96

  76- 78

  I04-105

  149-150

  98-IOI

lo.u k'e),'Nctivity

 against  grey mold

   or  Roti,1,tis cinei'ea

Activity  against

rice  sheath  blight

1]ECgab) 1]Isa")

O,181

O.503

O.480

O.319

O.503

O.227

O.4･34

O,457

O.342

O,480

O.319

O.457

O,250

O.227

O.227

O.250

O.273

O.l35

 4,

 3.

･.t2.

  5,

  3,

  2

<2

  2

  4

  2

  4

  2

<-2

<2

<2

  4

  4

  3

70

3S

20

05

90

,70

20

.53

,75

 90

,45

.80

,20

,20

 20

.86

 16

.90

")
 Capacity  factor in I{PLC

ii)
 Preventive  activity  against  grey  mold  in pot  tests.

e)  lnhibitory  activity  against  SDC  of  Boti/l'tis cilnei'ea  in enzymc

"i)
 Preventive  activity  agamst  shcath  blight in  pot tests.

e)
 Not  tested.

     7.39

     6.55

     tt,.89

     8.24

     8,20

     5,1i]

     7.26

     7.87

     8.09

     7,60

     7.57

     6,40

     5.15

      -e)

      L.e)

      7.97

     6.8S

      7,38

tests.

pECsof])

 5,11

 4,20

 3.42

 4,10

 i).{]7

 4,20

  5.02

  4.91

  4 61

  3.68

  4.15

  3,85

  2.63

  3,20

<2,20

  5.22

  4.32

  3.97
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Table  3and

 their  biologiczl activities  and

AL(1,I,3-'L'rimethylindan-4-yl}substituted-furan,

                    physicochemicalproperties,

                        tE?..,,g

pyrazoleofthiazolecarboxamides

No. 's[!<,
  mp  (ac}

  144-145

  103-104

  149.150

105,5-107

  148-149

   98-101

  159-161

  ISO-131

  l15-116

  1(S3-165

176.5--178

132,S-134

  lo4--lor)

  117-118

 258-259

 187-188

 145-147

log h':i)Activity

 against  g. rey  mo]d

    f)r 
Botz}rtis

 
cinerea

 .'Yctivity a.cr. ainst

rice  sheath  blight

 22

 32

33

34

35

 31

36

37

38

39

4e

41

29

42

43

44

45

.pEC,,i]>

     tsE}tcng

  
llects[)tCng

  
H3CvQCCfe

   H3skCfe

  
ng.C6y9tCow3

   
HX:I2

 
CH3

  
FhC-bClrv3

 ngcgbexcfe

rvEDgeeng

     ow3

    wh<i 
te

 
H&cRcfe

 
H3Cdr{IIZ

 
Cte

   e<c},,

 ige-g41 
ow3

-N-suow3

 
us-g2ccH3

fectkcFla

 O,342

 O.4･80

 O,526

 O.411

 O.52G

 O.IS5

O.I81

O.388

O.618

O.15B

O,273

O,319

O,25C}

O.342

O.158

O.250

O.36i,

capacity  factor iil' llpLc,
Prcventive  activit.y･  a.wainst  sFrey mold  in pot tests.
Inhibitery  activity  against  SDC  of  BotJ"viis cinei,ea  in
Prevcntive  activity  against  rice  sheath  blight in pot  tests

  4.75

  4.66

<2.20

  2,70

<2.20

  3.9e

  4.24

  3.81

  4,18

  2.76

<2,20

<2,20

 4,86

 4,35

 3.69

 3.42

 2,86

  enzvme

PIsoa)

 8,09

8.15

 7.96

8,OO

 7.48

 7,38

7,34

5.72

5.92

6.65

7,02

6.95

7,97

7.57

7.28

5,89

7.45

PECsod)

 4.61

 4.39

 4.59

 4.84

 4.49

 3.97

 :-}.24

 3.91

 3.98

 3.36

 5.45

 i].21

5.22

5.02

4.58

3.8I

4.72

n)h)E/)1])

tests.
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tions in the  activities  among  the ge()metrical
isoniers suggested  that  the heteroatom  in the

ring  played an  important  role  in the  antifungal

activities,  Phenvlcarboxamides  (20 and  21),

derivatives ]]aving no  heteroatoms  in  the nng,

sliowed  almost  the  same  levels of  fungicidal

activities  against  rice sheath  blight and  inhibi-

torv activity  against  the SDC  of  Boticytis cinerea

as  

"the
 corr'esponding  py. ridine-3-carboxamides

(3 and  6), whereas  their activity  against  grey

mold  in a  pot test was  extremely  low, One  of

the reasons  mav  have been the systemicity  of

compounds  20'and  21, because their hydro-

phobic levels (log k') were  relatively  high com-

pared  with  compounds  3, 17, 22, 24 and  29

which  were  liighly active  against  gre>T meld  as

shown  in Table 2, 5,6-Dihydro-2-methyl-1,4-

oxathiin-3-carboxamide  (18) gave relatively

high activity  against  rice  sheath  blight and  the

SDC  of  Botrvtis c-inerea,  whereas  the activity
           --
against  grey mold  in a  pot test was  six  times

]ower than  compounds  3. 0ne  of  the reasons

rnav  have been  due to  the metabolism  of  the
   " t t
compound  on  or  in plants or  fungi to give a

dioxide analogue  (19), wl]ich  was  low  in the

activity  against  grey mold  in both  pot ancl

enzvme  tests. 2-Chloropyrazine-3-carbox-

aipidc,  4-methylthiazole-5-carboxamide, 3-

methylisothiazole-4-carboxamide  and  3-me-

thy･lpyrazole-4,-carboxamide derivatives <17
and  29-31) were  highly active  against  both

diseases in pot tests and  the SDC  in an  enzyme

test. Especially a 4-methylthiazole  derivative

 (29, BC34,O) exhibited  the same  or  higher Ievel

of  activity  than  a  2-chloropyridine-3-carbox-

 amicle  clerivative  (3, BC723), On  the other

hand, 4-niethyloxazole-5-carboxamide (27), 5-

methvlisoxazolc-4-carboxamide  (26) and  4-

meth14thidiazole-5-carboxamide  (28> were  not

 so  active  against  both diseases. This again  sug-

 gested tbat thc hetcroatom  in the ring  played
 some  role  in the fungicidal activity.

   "Je then  examined  substituent  effects  of

 furan-3-carboxamides,pyrazole-4-carboxamides

 and  thiazole-4-carboxamides  which  hacl shown

 relatively  high activity  agains.t  both diseases

 ameng  the  series  of  miscellaneous  heteroaryl

 carboxamide  compounds.  Activities and  log

 k' values  of  the compounds  are  given in

 Table 3, For  the following discussion, we

 commonlv  numbered  the positions of  5-

ee :,i 
-e

 fiIZ.at 5 ai 8 n

             3

           
4sl[lilZTc2oNH)li8151

Fig. 2 Nunibering  of  the  posltlons of  5-mcm-

bercd-heteroarvl  carboxamides.           "

membered-heteroarvl  as  shovgrn  in Fig. 2, 2,4-

Dimethvl  derivatives ef  furan-, pyrazele- and

thiazole-carboxamides  (32, 36 and  42) ex-

hibited as  high  activity  against  both  diseases

in pot  tests and  SDC  in an  enzyme  test as  the

corresponding  monomethyl  derivatives (22, 31
and  29). Thiazele derivatives substituted  by

amino  or  mercapto  group at  4-positon <43 or  44)

wcre  relativelv  low in the activity  against  both

diseases. 2,6-Dimethvl derivative of  iuran-

carboxamide  (34) and  2,4,5-trisubstituted cle-

rivatives  of  furan and  pyrazoiecarb()xamides

(35, 40 and  41) were  as  highliJ active  
against

rice  sheath  blight and  the SDC  of Botr"vtts

cinerea  as  the corresponding  2-methyl deriva-

tives (22 and  31>, whereas  they  were  extremely

inactive against  gres,J mold  in a  pot test. Furan

and  thiazole derivatives substituted  by  CFs

group  at  2-positien (33 and  45) showed  almost

the  same  tendencv  towards  the activities  as

above.  This suggested  that both  substituents

at  5-position and  the CFs group  at  2-position

were  unfavorable  for controlling  the fungicidal

activity  against  grey･ mold  in the pot test. The

substituent  effects  mav  have been due  to  other

factors than  the  systemicity  of  compounds  be-

cause  the 2,4-disubstituted (32 and  36) and  the

2,5- or  2,4,5-substituted derivatives (34, 35, 40
and  41) and  also  the 2,4-dimethyl (32 and  42)

and  the  2-CF3  derivatives (33 and  45) had  aP

most  the same  levels of  log k'. The  2,3-di-

methvl  deriv･ative of  pyrazolecarboxamide  (39)
was  low in activity  against  both diseases.

Pvrazoles  acvlated  at  4-position (37 and  38)

showed  almest  the same  levels of  fungicidal

activity  against  grey mold  and  rice  sheath

blight in pot tests as a  deacylated compouiid

 (31), notwithstanding  relatively  low  activity

against  the SDC  of  BotrLvtis cinerea  in an  en-

zvme  test. This mav  have  been  due  to the
 " "
metabolism  of  the compounds  (37 and  38) to

give a  deacylated compound  (31>. Our  SAR

studies  on  various  5-membered-heteroaryl-

 carboxamides  suggested  that 2-methyl or  2,4-
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dirnethyl　derivatives　llad　potent　fungicidaI
activity 　 against 　 both 〔liseases　 as 　 well 　 as 　 the
SDC ，　and 　that　substitution 　at 　5−positiol／ was

unfavorable 　towards 　the　activity 　against 　grey
mold 　in　a　pot　test．　 AIIlollg　the　compounds 　of
the　　series ，　　1＞一（1，

1β一trimethylindan −4−y1）−4−
methylthiazo ユe−5−carboxamide （29，　BC340 ）and

N −（1，1，3 −trimethylindan −4−yl）−2−chloropyri −

dine−3−carboxamide （3，　BC723 ）had　the　most

potent　activity 　against 　both　diseases．

13）

14｝

15）

16｝

22，1233 （1957）

H ．Beyer ＆ G ．　 Wolter ；　 Chem ，　 Be ・
x，89 ，1652

（1956）
M ．Muraoka ，　T ．　Yam 乱 moto ＆ K ．　 Enomoto ： ∫．
Chem ．　Soc．　jp8アん詐z　Trans ．1　124瓢 （1989｝
S．Kawada ，　A ，　 Sakamoto ＆ 1．　Shiinazaki 　： ノ．
Pestio・ide　Sei．10，315 （置985 ）

Y ．Takahashi ＆ S．　Sasaki ：　2uα nt ，　Struet．−Ac 彦．
Relat．6，17 （星987｝
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　 2V−（1，
1

，
3一トリメチ ル イ ン ダ ン ー4一イ ル ）カ ル ボ

　　ン酸ア ミ ド系殺菌剤の 構造活性相 関

　　　　　　　　　　　 織田雅次 ， 榊 　敏朗 ， 佐 々木直子

　　　　　　　　　　　　 野仲信行 ， 山岸兼 治，富 田 啓文

　 N −（1，1，3一ト リメ チ ル イ ン ダ ン ー4一イ ル ）ア リ ール ま た

は ヘ テ ロ ア リー
ル カ ル ボ ン 酸 ア ミ ド誘導体を合成 し， そ

の 構造活性相関を 検討 し た．本系統 に は ，紋枯病（Rhigeo 一

伽 癜 50 齠 爾 の み な らず灰色 か び 病 （Botrytis　einerea ）

に 対 して も高い 活性 が 見 られ た ．2位 に Cl，　Br，　CH3 ま

た は CFs で 置換され た ピ リ ジ ン ー3一カ ル ボ ン 酸 ア ミ ド誘

導体 は ， 両病害 に 対 して 高い 活性を示 し た ． ピ ラ ジ ン ー

3一カ ル ボ ン 酸 ア ミ ド， フ ラ ン ー3一カ ル ボ ン 酸 ア ミ ド，
ピ

ラ ゾール ー4 一カ ル ボ ン 酸 ア ミ ドお よ び チ ア ゾー
ル
ー5一カ

ル ボ ン 酸 ア ミ ド誘導 体 も ， 2一置換 ピ リ ジ ン 誘導体と 同様

に高い SDC 酵素阻害活性を示 し， 両病害 に 対す る ポ ッ

ト試験 で も高 い 活 性 を 示 し た．2，5一ジ メ チ ル フ ラ ン ー3一

カ ル ボ ン 酸 ア ミ ドは 2一メ チ ル フ ラ ン 誘導 体 と 同 様に

SDC 酵素 阻 害 に 対 して も両病害 に 対 し て も高 い 活性を

廓 した が ， 2，4一ジ メ チ ル お よ び 2，4，5一ト リ メ チ ル 誘導体

は 灰色 か び 病 に 対す る ポ
ッ ト試 験 で きわ め て 低 い 活性 し

か 示 さ な か っ た ． ピ ラ ゾ ール
ー4一カ ル ボ ン 酸 ア ミ ドおよ

び チ ァ ゾー
ル
ー5一カ ル ボ ン 酸 ア ミ ド誘導体 も フ ラ ン 誘導

体 と 同様の 置換基効果を示 した ．これ ら の 化合物 の 中で

2一ク ロ ロ ピ リ ジ ン
ー3一カ ル ボ ン 酸 ア ミ ド （BC723 ）に 加 え

て 4一メ チ ル チ ア ゾール
ー5一カ ル ボ ン 酸 ア ミ ド （BC340 ）

が ，い ずれ の 病害に 対 し て も最 も良 好 な 活 性 を 示す こ と

が 見 出 さ れ た ．
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