
Pesticide Science Society of Japan

NII-Electronic Library Service

PesticideScienceSociety  of  Japan

J. Pesticiae Soi. 7, 125-131 (1982)

lbllllllttlll±Mlllllllllillll:IHIIIIIIiPIIIIttllld)IL

 Original Article
dllMIHIIIII]-Hl:11111Tlbll)IPIIVblllLltllLHITIIII

Photodegradationof Mepronil

Takashi YuMITA*andlzuru  YAMAMoTo

DePartment  (if  Agviculturat ChemistJ7,  1'oh"to

              Setaga},a-hu. Tok),o J5a

                (Receis.ed October  17,

 Universit.v of Agr･iouttttye.
JaPan1981)

   Mepronil  remainin.ff.  aiter  80 clays  exposure  to sunlight  on  the silica  gel chromatol]latc

was  34.1 and  62.2eii depending  on  thc season  CSept. to Dec,  and  Nov.  to  Jan., respect,ively).

The  ha]f-]ife is estimated  as  36 days during  Sept. to Dcc.  which  was  shortened  to  half when

a  photosensitizer,  xanthone,  was  mixed  "'ith  it. The  dcgradation  in water  when  irrad{ated

with  ultraviolet  light was  enly  32.09,E, after  80  hr at  30CC. Twelve  phetopreducts  
werc

ident"ied as  3'-Cl-hydroxymethylethoxy)-2-methylbetizanilide;  3Lisopropoxy-2-hydroxy-

rnethylbenzanilide;  S"-isopropexy-4'-hydroxy-2-methylbenzanilide;  3Lhydroxy-2-methyl-

benzani]ide; 1-hydiroxy-3-oxo-2-(3Lisepropoxyphenyl)isoindoline;  3LCI-carboxyethoxy)-

2--methylbenzanilide;  3',4'-dihydroxy-2-methylbenzanilide:  2-methylbenzamide;  2-rnethyl-

benzoic  acid:  2-hydroxymethylbenzoic  acid;  phthalide; and  2-carboxybenzaldehyde.  
The

results  indicate  that  initially hydroxylation  of  rncpronil  occurs  on  the four positions, fellowed

by  further oxidation,  hydrolysis, cyclizatjon  or  clcavage.

             INTRODUCTION

  Mepronil  (3Lisopropoxy-2-methylbenzani-
lide) or  BasitacO, the  name  registered  by

Kumiai  Chemical  Industry  Co., is a  new

fungicide which  has streng  fungicidal activity

against  rice  sheath  blight fungus in particular.
In previous papers the degradation of  mepronil

in soilsi)  and  plants2) was  reported.  In this

report  results  of an  investigation on  the

degradation of  
i`C-mepronil

 exposed  to sun-

]ight and  ultraviolet  rays.  are  given as  a  part
of  the evaluation  of  the ecotoxicological  safety

of  mepronil.

        MATERIALS  AND  METHODS

1. Chemicals

  Two  
'`C-mepronil

 preparations, [aniline-U-
i`Clmepronil

 (specific activity,  2.72 mCilmrnol)

and  [carbonyl-t`C]mepronil (specific activity,

3.45mCit'mmol)  were  used  in tl]ese studies.

*  Present

  stitute,

  Shimizu,

address:  KI  Chemical  Rescarch  ln-

Kumiai  Chemical  Iridustry Co,, Ltd,,

Shizuoka  424, Japan

These were  synthesized  by the Tokyo  College

of  Pharmacy  (Hachioji, Tokyo), and  their

radiochemical  purities were  shown  to be more

than  9991,. Table 1 shows  the structures  and

Rf values  on  thin-layer chromatography  (ttc)
of  mepronil-related  compeunds.  These authen-

tic compounds  were  purchased er  prepared by

the Chemical Research Ins.titute, Kumiai

Chemical Co., Ltd. (100 Shibukawa, Shimizu,
Shizuoka 424, Japan). The  properties of I, III,

IV', VII, VIII, IX,  XIII  and  XIV  have  been

described in a  previous  paper.i) Properties of

other  synthesized  compounds  are  as  follows:

  Compound  II, mp  730C; IRvcm-i  (KBr):
1,500 (CO), 1,590, 1,500 Cphenyl). Cempound

V, mp  111-113'C; bp 2630C. Compound  VI,

mp  161-162eC;  NMR(CD3COCD3)6:  l.34 (6H,
d J-6  Hz), 4.65 (IH, m  1-6 Hz), 6.95-7.10

(3H, m  arom,),  7.66 (IH, s), 7,90 <4H, s arom.);
IRv  cmri  (KBr) : 3,430 COH), 1,700 (CO), 1,610,

1,510 (phenyl), Compound  X, mp  141-142DC;

NMR(CD,COCD,)6:  2.47 (3H, s), 6,17-8.33

(6H, m  arom,  &  NHz)  ; IRv  cm-ri  <KBr) : 3,380,
1,190 (NH2), !,610, 1,490 (phenyl), 1,645 (CO),
Compound  XI,  mp  92-930C;  IRv  cm-i  <KBr):
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Table1  Ri' values  of  mepronil  and  related  compounds,

 No,

   I

  II

 III

  IV

  V

  VI

 VIIVIII

 IX

  x

 XI

 XIIXIIIXIV

 xv

Compound
Solvent  systemsa)

A B C

Mcpronil:  3'-Isopropoxy-2-methylbenzaniljde

Phthalide

1-Hydroxy-3-oxo-2-{3Lisopropoxyphenyl)isoindoline
3LIsopropexy-4'-hydroxy-2-methylbenzanilide

2-Methylbenzoic  acid  (o-toluic acid)

AL-C3-Isopropoxy-4-hydroxyphenyl)phthalimide

3'-Isopropoxy-2-hydrexymethylbenzanilidc

3'-Hydroxy-2-niethylbenzanilide
3'-(l-Hydroxyinethylethexy}-2-methylbenzanilide

2-Methylbenzamide  (o-toluamide)
2-Carboxybenzaldehyde
2-Hydroxymethylbenzoic acid

3',4'-Dihyclroxy-2-methylbenzanilide
3'-Cl-Carboxyethoxy)-2-mcthylbenzanilide

Phthalic  acid

O.79O.67O.70e,65O.76O,48O.45O.36O.32o.soO.26O,21O.18O,08O.02O,77O.77O.53O.48O,l5O.82O.27O.19O.22O.19O.13O.06O.11O.04oO.87O.79O.56O,72O.4･6

O.49O.40O.25

O.14O.06

O,03o

a)
 A:}t-hcxane/dioxane  (2i'1), B:benzenetmethanol(19fl),  C: chloroformtethyl  acetate  C5il).

3,500-3,OOO (COOH), 1,760 (COOH), 1,730

(CHO), l,600, 1,470 (phenyl), Compound  XII,
mp  136eC;  NMR(CD3CQCD3)S:  4.79 (2H, s),

5.77-8.67 (6H, m  arom,);  IRvcmri  (KBr):
3,450-2,500 (COOH &  OH).

2. E:epost{re of '4C-filcipronil
 to Su･nlight on

   Sillica Gel ChromatoPlate

  A  Tpixture  of  [aniline-U-i`C]meprenil (20,9
fig, O,2I ltCi) ancl unlabeled  illepronii  (80 /Lg)
was  disselved in O.5ml  of  methanol,  [CarbonyF
i`C]

 mepronil  {31.8 pag, O,41 paCi) was  dissolved
in O.5 ml  of  methanol.  When  needed,  [aniline-
U-i`Ci mepronil  and  lcarbonyl-i`C]mepronil
were  mixecl  with  photosensitizer xanthone  3.6
and  2.3 times respectively  in 0.5 ml  of  methanol.

Each  sample  was  spotted  oii a  corner  of  a  two-
dimensional tlc platc; the plate was  then
covered  with  a  thin fiini of  polychlorovinyl-
idene and  exposed  to sunlight  for a  prescribed
period of  time.

  For preparing  a  larger arriount  of  photo-
products, an  acetoiie  solution  of  unlabeled

mepronil  (l5mg) and  xanthone  (l5nig) was

spotted  on  the plates and,  after  exposure  to
sunlight  for 20 days, each  photoproduct was

separated  by  tlc,

3. Irradiation
  In a  300 mlze,ith

 Ultravtlolet Ravs  in VVater
irradiation vesselJ  1.o3 ppm  of

mepronil  (['aniline-U-i`C] mepronii,  0.16mg,
I.62 paCi and  unlabeled  meproni],  O.I5 mg)  were

disselved in 300 ml  of  distilled water  and  ir-
radiated  by  a  high-pressure mercury  lanip with
a  maximum  intensity of  365  nm  (Riko Kagaku
Sangyo Medel  UVL-100-300P,  100 W)  at  300C
for a  prescribed time. LCarbonyl-i`C]mepronil
(O.22mg, 2.83pt･Ci) mixed  with  unlabeled

mepronil  (O.15 mg)  was  dissolved in 300 ml  of

distilled water  (1,23ppm) alld  irradiated at

200C; 20 or  30 ml  of  the solution  was  extracted

three times using  50ml  of  dichloromethane
each  time. The  dichloromethane extract  "Tas

cencentrated  and  a  pertion of  it was  spotted

on  a  chromatoplate.

  For preparing  a  larger amount  of  ttie photo-
products, an  aqueous  selution  (l.5ppm) of

unlabeled  mepronil  (O,5 mg)  was  irradiated at

300C  fer 7 days. Photoproducts aiter  extrac-

tion with  dichloromethane  were  separated  by
tlc.

4. Thin-la.ver Chromatograpdy; and  Atttoradt'o-

   grmph.v

  A  silica  gel 60 chromatoplate  (without
fluorescent indicator, I)recoated, 20 × 20cm,
O.25mm  thickness, E. Merck) was  used  for
exposure  to sunlight,  and  silica  gel 60F2s4 (with
fluorescent indicator, precoated, 20 × 20cm.
O.25mm  thickness, E. Merck) was  used  for
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purification and  identification. Several solvent

systems  were  examined;  three of  these are

shown  in Table  1. The  plates "Tere  deve]oped

in two-dimensional  ways,  first with  n-hexane/

dioxane <2/1) and  sccondly  with  benzenel

methanol  (19,il). After having been developed

and  dried, the chromatoplates  were  cuntacted

with  X-ra>r film rKonishiroku Photo  Ind. X-

ray  film, JX  (10× 12) 25.4× 30.5cml  for 7

days for preparation of  thc autoradiogram.

Spots of  unlabeled  compounds  were  detected

under  ultraviolet  lamp  (254 nm).

5. Radioassay

  One ml  aliquot  of  the irradiated sQlution  was

dissolved with  I2 rn1 of  hydrophilic scintillator

(DPO 4.0 g, POPOP  O.4g, naphthalene  100 g,
toluene 150ml,  ethyl  cellosolve  100ml, and

dioxane  750 ml,  to make  1,OOO ml)  and  radio-

assayed  using  a  liquid scintillation  spectrom-

eter  (Aloka, Model  LSC-502). The  photo-

products were  scraped  off  their chromato-

plates with  the silica  ge! and  radioassayed  as

described above.

6, Ident(lication of Dergradation Products
  The  following inethods  were  utilized  fer

identificatien: The  
'`C-photoproducts

 were

comparecl  with  reference  compounds  by  cochro-

inatography;  
i`C-photoproducts

 were  mcth-

ylated with  diazomethane or  reduced  with

sodium  borohydride and  then  comparecl  with

the methylated  or  rcduced  reference  compounds

by  cochromatography;  
i`C-photoproducts

 were

hydro}yzed by refiuxing  with  concentrated

hydrochloric acid  and  the products were  com-

pared  with  referencc  compounds  by  cochro-

matography;  gas chromatography-mass  spec-

trometry  (GC-)IS) spectra  of  the unlabeled

photeproducts  vvrere  analyzed  and  compared

with  the spectra  of  reference  compounds,  A

Shimadzu  Model  LKB-900  was  used  for the

GC-MS.  The  operating  conditions  were  as

follows: column  length, 2 m;  column  packing,
OV-1  1,50/.IShimalite "'; flow rate  of  helium,

20 mlimin;  column  ternperature, 2600C;  injecT

tion temperature,  280eC; ionizing energy,  20 eV

and  75 eV,

        RESULTS  AND  DISCUSSION

1, PhotoProducts from rAniline-U-i`C] and

   [Carbonvyl-i4C]/ J4ePronil

  The  photoproducts obtained  by  exposure  to

sunlight  on  silica  gel chromatoplates  and

by  irradiation with  ultraviolet  rays  in water

are  referred  to by LS-  and  LU-numbers,

respectively.  In Table 2 all products  are

indicated by an  L-number,  fer example,  LS-1

and  LU-1  are  L-1, VViith sunlight,  twenty  te

thirty spots  appeared  on  the autoradiogram

from two  
'`C-mepronil

 preparations a{ter

expesure  to sunlight  for 20 days, ameng  which

rather  distinct spots  (LS-1 --vLS-14)  are  sho"Jn

in Fig. 1.

  Over ten spots  were  common  in photoprod-
ucts  from r.aniline--U-i`CI and  Lcarbonyl-'`C]
mepronil;  this would  indicate that they  retain

the  anilide-linkage,  On  the other  hand,  several

photoproducts  were  detected  from Icarbonyl-
"C]mepronil  alone  which  seem  te be derived

from only  the o-toluic  acid  moiety.  Photo-

products  from [aniline-U-'`C]mepronil alone

were  not  detected. LS-14  is a  mixturc  of  high-

pular substances  remaining  at  the tlc origin,

from which  several  substances  (L-14a"･-d) were

obtained  by  metl)ylation  with  diazometliane,

The  identification or  characterization  of  the

photoproducts  are  summarized  in Table2.

Ii'we unknowns  were  characterized  by  GC-

MS,  though  not  identified: LS-3  <UK-1),
m12  297 OI" base peak), 255, 240, 224, ancl

LS-4  (UK-2), mlx  267 (M'), 225 (base peak).
  Figure 2 shows  the autoradiograms  from

two  
t`C-mepronil

 preparatiDns irradiated with

ultraviolet  rays  in water  for 80 hours. Three

spots  (LU-1, LU-6  and  LIJ-10) were  found to

be common  to both '`C-mepronils,
 indicating

that these products retain  the ani}ide-linkage.

 0n  the other  hand, three spQts  (I.U-2, LU-5

 and  LU-I2)  were  detected from [carl){)nyl-
 
i`C],mepronil

 alone,  indicating that these were

 cleaved  photoproducts  with  only  an  o-toluic

 acid-derived  moiety.  Photoproducts  originat-

 ing from [aniline-U-i`C]mepronil alone  were

 not  detected. Results of  the identification

 are  also  shown  in Table 2.

2. Fates of JfePronil and  its PhotoProdttcts

  In Fig. 3 results  are  shown  of  the  degrada-
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Table  2Identification and  Rf vaLues  of  photoproducts  procluced with  sunlight  and  UV  lamp.

Products
Characteiized  or  identified Solvent  systcms")

as by A B c

L-  1

  2
  s[)

  4a)

  5b)

  6
  7.)

  8a)
  9a)

  10
  11u)

  12
  13n)

  14a")

  14bn)

  14ca)
 14da)

  l

 IIUK-1UK-2UK-3

 III

 IV

 v

 VIIVIII

 IX

 XUK-4

 XIXtlXIIIXIV

          (1)(2)
          (1)(5)
          C2)
          (2)
only  from  [carbonyl--i4C]]mepronil
          (1)<2}{4)
          (1)(2)
          {1)C3)
          {1}
          Cl)<3)
          (1)
          Cl)(2)C5}
only  irom [carbonyl-"C]mepronil
          Cl)(3}
          Cl>(3)
         (1)C3)
         {3)

ooooooooooooooooo.79.67.51.68.34,70.65.76.45.36,32.30.24.26.2I,18.08

a)c)

(1) cochrematography,  (2) Gc-mass  spectromelry,  (S) mcthylati6n''with''

chromatog.  raphy,  (4) reduction  with  NaBH4  and  cochromatography,

HCI  a(1. and  cochromatography.

only  from  exposure  to  sunlight,  
b)

 enly  from  irradiation with  ultraviolet  rays.

A:  n-hexanetdioxane  (211}, B:  bcnzene/methanol  (19,il), C: chloroformXethyl

UK:  unknowns.

O.77O.77O,72O

 52O.82O,53O,48O.I5O.27O.19O.22O.19O.06O.13O.06O.llO.04

O,B7O.79

O,56O.72O.46O.49O.40O.25

O.l4O.06

O.03

      CH2N2  and  co-

C5) hydrolysis with  conc.

acetate  (511),

<

ti･
T

      From
[aniline-u-i4c]mepronil

+

        .-?e-4e
   rs-7 e
 rs-g 

"e

    x

    ".e- ts-10

     esrs-n

eLS-14

+LS-･1meprenil

+

<

/:
T

      From
[carbonyl-i4c]mepranil

+

  
rsb8

 
.-lji4e

 rs-lj-x7eOeersrs-3-2

 us-k2)eus-lo
 e.ees･ls-ll

 e 
rs-13

 +
LS-14

+IS-1mepronil

         -2  nd.B  -2  nd.B

Fig. 1 Thin-layer auturadiograms  of  
i4C-mcpronil

 and  its photopreducts  on

     chromatoplates  expesed  to sunlig.ht  fer 20 days.
Solvent  system;  A:  n-hexane/dioxane  (211), B:  benzenefmethanol  (19/1),

silica  gel

tion with  sunlight  for 80 days (between Sept, 22,
1977 and  Dec.  10, 1977) using  [aniline-U-i`Cli
mepronil.  The  remaining  mepronil  during  the

period decreased fr()m 84.8e,,,' (5 days after

application>  to 34,1%  (80 days), 35.29f.' of  the
radioactivity  was  lost from  the chromato-

platcs after  80 days. Radioactivity  at  the tlc

origin  (LS-14) increased gradually  to 21.5%
after  80 days. The  amounts  of  other  identified
or  unknown  products  were  not  significant.

With  xanthone  as  a  photosensitizer, degrada-
tion of  meprenil  was  accelerated  at  the rate

of  1.5-2 times. Results of  degradation with

sunlight  for 80 days (between Nov. 16, 1977
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      Fran

[aniline-u-i4c]mepronil
      Fran
[carbonyl-l4C]mepronil

<

e･
T eIV-14

Lu-6 ek[ei51onii
e

em-1o

<

:･
1

l"-6e

 eus-lo

eLU-･12

 eW-l4

e  LU=1
  meprenil

eUT-2

eUJ-5

         
--'u). 2 nd.  B

Fig. 2 Thin-layer  autoradiograms  ef  
i4C]--rnepronil

     diated with  ultraviolet  ray$  for 80 hours.
Solvent  system;  A:n-haxaneldioxane  (21'1), B:

-2nd.  B

and  its photoproducts  in water  irra-

bcnzenelmethanol  (I9tfl).

 100=8:8'v"

 10Li

gtAgi.otme

O.1

           14
Frem  [aniline-U-            C)mepronil

   durmg  Sept.-Oct.

aox
    o
     5

  -g/------･z).-----t--A

.R/':
¢ '-'-o----o

pt-

 e..exV
 

.

×
        e.-.
            

'--h.

                
-Ne

     OSI0  20 40 SO

        Days  after  application

 3 De.ffradation of  
i4C-mepronil

 on

LS-I  Cmepronil), e:  I.S-7, -:  LS-8,

Others.

 100q8x8'v"

 10:g:a.Zl,O"eN

Fiff
 nc';i:o:

O,1

          l4
Fran  [carbonyl-           C]mepronil

   during Nov,7Jan.
OD-O----.---OX

O

o

pt

or-:

.,l/i.;llt

7Cti

--==."

'  'i
    -.

-t-

         0510  20  40  80

           Days  after  application

silica  gel chromatoplate  exposed  to  sunliglLt,

 i:  LS-l2,  A:  LS-14,  []: Loss during cxposure,

and  Jan. 30, 1978) using  [carbonyl･-'`C]
mepronil  are  also  shown  in Fig. 3. The  arnount

of  remaining  mepronil  must  be the  same,

though  differently labeled in pesition, if the
irradiation conditions  are  the same.  However,

the remaining  mepronil  during  the  period
decreased  from 96,1%  (5 days  after  applica-

tion) to 62.29,i. (80 days). Such  difference be-
tween  aniline-  and  carbonyl-labeled  mepronils

would  be due to milder  conditions  applied  on

the carbonyl-labeled  mepronil.  Loss  during

exposure  (5.9%> and  the radioactivity  at  the

origin  C9,4%) were  also  lower. However,  the

greater loss of  radioactivity  irom  [aniline-U-

i`C]mepronil
 geemed  mostly  attributable  to

the loss of  aniline-derived  products when

they  formed  because such  products were  not

observed,  whereas  the corresponding  acid-

derived products were  observed.  Xanthone
also  increased photodegradation of  [carbonyl-
itc]mepronil.

  From  the plotted curve,  the half-life of

mepronil  during exposure  to sunlight  is

estimated  as  36 days, (Sept.-Dec,). When

mixed  with  xanthone,  the half-life was  shorten-

ed  to 16.5 days. During exposure  to sunlight

during  Nov.-Jan.  a  half-life was  not  estimated

but with  xanthone  it was  48 days.
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H itr ee pt\ft E,t, rg 7 tsrg  2 
-7ivall[1

 57 fi1 5 H

       From  [aniline-u-i4c]mepronil FtoffL [oarbonyl-i4c]mepronil
          at  300C  at  200c

    
iOO

 .-o--otio  
iO
 

-O-O--'.---osgo

   c c

   o o
  A n
   g g

  i..,
i

i
"

Yd;2]}'}iiE

 Iti
iO

e
't:/.'J-'Ll

-

lii"i
'dif

   o e

  tr" N

    O.1 O.1  S"
      0510  20 40 80 OSIe  20 40 176

         Irradlation  time  (hr) lrradiation  time  (hr)

Fig. 4 Degradation  of 
i4C-mepronil

 in water  {rradiated by  ultraviolet  light.

o:LIJ-1  Crnepronil). i:LU-2,  1:LU-5,  e:  LIL6,  A:Others,  M:Unextractable  (H.pO)

 a[:2,, <>O-CH(C,:8,-F a::l,,60-CH([:i,,
     LS-11+d LS-11

IO(::l,,.oo-c(-iill] -  e  E:i,,6o-cH(C,:3, .  ez::IR:so-cH(C,:i

a

a

JCH]
       OH

ce-NHO

  ltLs-lo-Lu.1o
2:iNHeO,", --

 LS-14c

a

[a

T

E:,l:
'g

-,

'

,,

eBr

E
L

ig･j･2c,:i

  iLS-7 
cH

::i,,695:(g:i]
#

XLS-9
   HO..

   a[s
      Ie
      o

    LS-6

H o-CH

N-C;l

LU-6

rCH3NcH3

                aE:l,,, a::g,-------e(::g:"-a[:g,
                  

LS-12
 

LS-8
 iLS-14b                                                              tLS'14e

                                                           [a[:::j                                                aisB
                                               LS-2  LU-2

                  Fig. 5 Proposed  photodegradation  pathways  for mepronil.

  Degradation in water  with  ultraviolet  rays  dichloromethane  extraction  (unextractable) in-

was  slow,  as  shown  in Fig. 4, As  noted  by  the creased  slightly  during irradiation, but no

difference of  remaining  mepronil  for aniline-  organic-soluble  products  were  obtained  by
and  carbonyl-labeled  mepronil  <68.0% and  methylation.

81.1%  respectively,  after  80 hours) the  tem-  No  half-life of  mepronil  in water  by  irradia-

perature  effect  has been significant.  Forma-  tion w'ith  ultraviolet  rays  was  estimated.  In
tion of  LU-6  was  remarkable.  The  radio-  brief, mepronil  is rather  photostable under

activit>r  remained  in the  aqueous  layer after  both conditions  tested.
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　　The　 interrelationship　among 　 the　identified

photoproducts　is　inustrated　in　Fig．5．　 Thougll

mepronil 　is　rather 　stable
，
　hydroxylation　occurs

at 　four　positions．　The 　product 　hydroxylated
at 　mcthyl 　group　 on 　the　 acid 　 lnoiety （L −9）is

further　converted 　to　l−llydroxy −3−oxo −2−（3L
isopropoxyphenyl）isoindoline　（L− 6）　by　oxida −

tion−cyclization ．　 This　product 　seems 　to　be　a

terminal　product　as 　 further　irradiation　 under

the　conditions 　stated 　did　not 　change 　it．　 Thc
intermediate（］lot 　identi丘ed ）hydroxylated 　at

the　center 　carbon 　of　the　isopropoxy　group　on

the　aniline 　moiety 　is　unstable 　and 　degraded　to
3’−hydroxy−2−methylbenzanilide （L− 10）．　Hy −

droxylation　also 　occurs 　at　the　terminal 　carbon

of　thc　isopropoxy　group 　9｛ving 　3’一
（1
− 11ydroxy−

methylethoxy ）− 2 − methylbenzanilide 　（1，− ll），
which 　is　further　oxidized 　tQ　give　3

’一（1−carboxy −

ethoxy ）
− 2 − methylbenzanilide （L

− 14d）．　 Hy −

droxyl 乱tion　at 　the　para　position　to　the　a 皿 ide　Qf
aniline 　moiety 　gives　3

’−isopropoxy −4 ’−11ydrox−

y−2−metllylbenzanilide （1厂7）．　 Combinations

of 　these　cllanges 　give　further　 products，
　 such

as 　3〜4
’− dihydroxy−2−methylbenzanilide 　（L−

14c）．　 As　shown 　in　Fig．3，　LS −8 （o
．−toluic　acid ）

and 　LS − 12 （o
−toluamide ）appeared 　from 　quitc

early 　stages 　during　exposure 　to　sunlight 　and

were 　the　malor 　products ．　 Tlle　mechanism 　of

the 　formation 　of　o−toluamide 　is　interesting　to
study ．　 It皿 ay 　require 　cleavage 　between 　amino −

nitrogen 　and 　phenyl −carbon 　or 　amidation 　of

o−toluic　acid ．　 This　work 　will　be　repQrted 　else −

、vhere ，
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要

メ プ ロ ニ ル の 光分解

約

弓 田 隆司，山本　出

　　メ プ 卩 ニ ル の 〔ア ＝ リン 環
一14C

〕お よ び 〔カ ル ボ ニ ル ー

14C
ユ標識 体 を 用 い ，　 tic 上 太陽光 に 80 日 間 あ て た 結果，

季節に よ り メ プ ロ ニ ル の 残留量．は 異 な り ，
34 ユ ％ （9N

ユ2 月）， 62．2％ （11 月 〜翌 1 月） で あ っ た ．半減期 は

9− 12 月 の 間 で 36 口 ， 光増感剤 キ
．
ナ ソ ト ソ を 加 え る と

16．5 日 で あ っ た．水 中紫 外 光 に よ る 分解 は お そ く，

30°C
，
80 時 間 で 32％ で あ っ た ．光 分 解 物 と して 次 の 12

化合 物が 1司定 され た ： 3’一（1−hydroxyrnethylethoxy ）
−2−

rnethylbcnzanilide ，3’−isopropoxy −2−hydroxymethy1 −

benzanilide，3’−jsopropexy − 4’− hydroxy − 2− 1nethyl −

benzanilide，　3’− hydroxy − 2 − methylbenzanilide ，　1−

hydroxy −3 − oxo −2−（B
’−isopropQxyphenyl ）isoindo】hle，

3’一（1− carboxyethoxy ）− 2− lnethylbenzanilide ，3’，4’−

dihydroxy −2− methylbenzanilide ，2− methylbenzamide ，

2− mcthylbenzoic 　acid ，2−hydroxyinethylbenzoic 　acid ，

phthalide，2−carboxybenzaldehyde ． こ れ ら の 分解物

は ， メ プ ロ ニル が 4 カ 所 で 酸化，加水分解 ， 環化 お よ び

開 裂 な ど の 変化 を う け た も の と思 わ れ る．
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