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I. Summary

The metabolism of the insecticide NTN 33893 was 1nvest1gated in potatoes
after application of [pyridinyl-14C-methyl] NTN 3389{%&*\% in- f@row ap-
plication of 5% granules at a rate of 0.05 g actwgémgremglﬁ per run-
ning meter was made at the time of planting he@%@“toes @“I}he vines and
tubers were harvested 129 days after apphcat@n.e“ﬁ\t tgé tﬁne of harvest

the vines were withered and mostly dry as M@J]@P&be L{ﬁ?de(p practical con-

& AN

ditions. Q}Q\\\O\ 05 &Q,Q
\\ Q %

Q 0 <z, .

R \Q' G X

The total residues, expressed in a. ﬂ,@ gﬁ a\l\@ng@s were 35.76 mgk,gﬁg in 6‘0

vines and 0.091 mg/kg in tubers. @f@%g@\a&q&:twﬁy appheg\i@tg) the @ &

Q/Q

O

6\ \@ﬁcohol

R
O@q

soil 2.2% was taken up by the 51\1 g? %QD y& by the tubers 000{\}@ 60 §
o Q
By chromatographic compard%og.\‘ Q?h@@eﬁé\rence compoundss gthg;é &K}?«m-

¢
cal methods the fo]]owy?rg ’@\\OU&% Q@ent]ﬁed (amo@sPtso)‘Wm@nO{@?n&per cent

Unchangg@ Q@ gﬁ% &m%und K Q@\Qé&bg@bﬁ (1.53 mg/kg)
5- Hydﬁs & @\\/ﬁ o)ox@@i\.e% (0.26 mg/kg)
D]ﬁd@@x@ﬁ\‘%@b%ﬁd 600 %Q&G&s@ \I\a}\\l\@\& 0.3% (0.02 mg/kg)
gﬁ%&éc&ﬁ‘lg\@nd 00. & @&@@& 3.3% (0.19 mg/kg)
m{@‘s@\? N . &@ °°¢,E>gﬁ” 2.6% (0.15 mg/kg)

Guan@g&’ig& compound o\ \0\ 30 & & IT) 8.2% (0.48 mg/kqg)
C)

sﬁmmmmcoumc acg‘ﬁ SRy 5\ (XII)  8.3% (0.48 mg/kg)
ﬁﬁwéomde of 6- ch1Q&9 @y&q@\@ (X) 1.4% (0.08 mg/kg)

& &
OGN
00(}\@@\0&\5\&
S
Another 14 éﬁ%ﬁown meﬁa@b11tes were detected in lower concentrations

which 1Q§%ota1 amgﬁngﬁd to 16.1%, 0.93 mg/kg. The non-extractable resi-
due cg&?espondg@&§§926 4%, 1.52 mg/kg.
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2. Tubers

Unchanged parent compound (I) 48.3% (0.044 mg/kg)
5-Hydroxy compound (IV) 8.0% (Q.ng mg/kg@)
Olefine compound (VI) 3.1% é&‘\.OOB mg@«%)
Guanidine compound (II) 11.33/50&(0.010 \Q@/kg)
6-Chloronicotinic acid (XIT) 9 4% .°(0.008 mg/kg)
R & O\
& Q/CQ & O
N O O &

\ A\
Another 5 unknown metabolites occurred in ¥ P o ow (ic‘hcg\ﬂtrations and

. O N .
in total amounted to 13.1%, 0.012 mg/kgé@ 8, non—g%qf@&\%tabh residue

A x>’
was 6.4%, 0.006 mg/kg. ,\@ qu\\é\. @0 6‘9& ®e°
N
NN N
The identified compounds are shoﬁ P q@b@bo&%d degradation@‘%t}hway é& &
Fi 15 o & X 8 & SR ;gf &
(Figure 15). L & & e O & | R
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Zusammenfassung

Der Metabolismus des Insektizids NTN 33893 (I) wurde n%§h Applikation

von [pyridiny1-14C-methy1] NTN 33893 an Kartoffeln unte rsucht b%s wurde

ein 5 %iges Granulat bei der Aussaat der Kartoffeh&@m die ga,aatfurche

in einer Aufwandmenge von 0,05 g Wirkstoff pro gﬁh@gndquﬁﬁter appli-
ziert. Kraut und Knollen wurden 129 Tage nacllo"de@"App] tﬁa@%}on geerntet.
Zum Zeitpunkt der Ernte war das Kraut ahnltéﬁ Mie 1m§dQﬁ°Prax1s welk

und weitgehend trocken. &é
\e Q’Q
Die Gesamtrickstdnde, ausgedriickt k \(@ ks@

5,76 mg/kg im Kraut und 0,091 mggﬁg
den applizierten Rad1oakt1v1t%§ %g?
len 0,3 % aufgenommen. <§§

3
R & 3
Durch chromatograph1sc§é &e <§a§t@§m1t Referenzsu@§iﬁpzaﬂ

physikalische Methodg?u t@n{q\‘éea 1c$ént1f121ert wer@é Q‘BA@@&Q@[\&% Prozent
der Rad1oakt1v1tag§ E&B;ﬂb Knolle und 1g§ﬁgﬁk%§wh©k§§bffaqu1va_

3 1va1enten beggﬁgen

§m ﬁ’raut 2,2 % undiv gl&den

c‘? (&

Q
lenten NN 0> ‘0‘ N Q0 <O Qﬁ‘
. é§$d§Ad§p<§»<§ﬁ' §@\dé 29‘09,69‘
A Q - Q O .&O ‘\A Q} 0\0\
& T g A @ W F &8
1. Kraut: o @eQ o(\b \6@ bq}\ \005 &\\50 0)& Qoé\ @Q‘
¢
Q,Q 6@ Q,Q\' Q:\Q Q}\OO Q\b@b \'Q>\Q/ . 0’\ 60.{\* O&Q:Q
\ .
Unverﬁ)?’d @%‘J@@toff \\Q*O &T(\)&\b@ 0)00\\%6"\,7% (1,53 mg/kg)
N .
'\‘? }}@@ung 600 %0&\(\‘@\)\(;@0 0\\& 4,6% (0,26 mg/kg)
?h&gﬁrcﬁty \Pquﬁ\mdung \Qo§0\§x5 &@(&@OIQ)\(\@ 0,3% (0,02 mg/kq)
G@Sfmh Ver ﬁndung ¢ o & \{VIY 3,3% (0,19 mg/kg)
{% & C“ & M
¢ QN1tr' ﬁ1 Verbindung “ 0. WIII) 2,6% (0,15 mg/kq)
& & B *s c; & g
,\c?o)&o Gl{@%\l&n Verbindung @@\ S 5&&5\& (11) 8,2% (0,48 mg/kg)
@@6‘ Qb\ 0)6@ (éh"lormcotmsau 5 o\\(@ @Q\°§6 (XII) 8,3% (0,48 mg/kg)
600} O Q&Q Cé}ucosm des v\ \(\@‘ OQ\ \(\@
NS
& & «Fe-chlorpicorylalk l@‘ﬁ o O (X) 1,4% (0,08 mg/kg)
o & éb & 3$v€§>
N
€§9 We1terh1Q§Wuféen 1ﬁ$M3§5b011ten in geringer Konzentration nachgewiesen,
Q® die quékannt w@ééqg und deren Menge zusammen 16,1 % und 0,93 mg/kg be-
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2. Knolle:

Unverdanderter Wirkstoff

5-Hydroxy-Verbindung
Olefin-Verbindung
Guanidin-Verbindung

6-Chlornicotinsaure

Weiterhin traten 5 unbekannte Metaboliten §
O
tion auf, deren Menge zusammen 13,1 % ug@* &812

: : . . R TN
nicht-extrahierbaren Riickstdnde betrg§§$§%§§94<§2§§@,006 mg/Kkg.
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(I)
(IV)
(VI)
(I1)
(XIT)

48,3% (0,044 mg/kg)
8, 0% (qggo7 mg/k%)
3,1% (0,003 mg/Ky)

11,3%¢° (0,010 mg/kg)

$§ ™0 OQ§§h /Kg)
gOQ ‘UQ\'Q,( ) 6@9 g

C S
) Q’ L,O
\é &9 \QQ’

sehr ger

mg7k

. O

N

C%et\rug. Die
&
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ITI. INTRODUCTION

The compound NTN 33893 (proposed common name imidacloprid, qﬁEm1ca1 %§s1gna—

tion 1-(6-chloro-3-pyridinyl)-methyl-4,5-dihydro-N- n1tr0-kﬁ‘1m1dazg§é 2-
amine, CA 105 827-78-9, 1987) is an insecticide show1ng&%ystem1%§hct1v1ty [t

was tested as a foliar and soil applied insecticide. OQ (\5’\@ & 6‘2’
O & & &
O © Qf” »
A great number of metabolites have been detectegﬁg@p]an’@ Qébohsm studies

reported so far:

in cell cultures ( 1989), &

%@9@0 aq@ Q@%a&oes (after sprq& \
| ﬁggﬁ)b‘@s %?eﬂ as 1in stud&%s on {\

tomatoes (
application;
corn (

1991), appkg$‘

and rice ( ‘o(’l\%%g@wmch have not@??

reported. The metabolites detectec &&rgﬁhé ms?nohydroxy com ?IV) énqvéits
conjugate, the dihydroxy comp%qﬁ’qb‘?\!ﬁ) tlaj@“ keto compound@[%gél\) @t@é‘ gﬁ?ef'ine
compound (VI), the guamdmg&*cqﬁ‘p@rgﬁ?]ob\% the urea r@a}ol@d (TI\\DY ‘Q%he
nitrosimine compound (VI&I&?\ &th&hg pened guan1d1 Qjﬁp \&\()&;}") the
6-chloropicolyl a]cohqgoc’(gﬁ&\\}\ Q\s&\&e‘ﬂ as its glucg\&‘i@ &%‘? @? bgent1ob1031de
(XI) and the 6- ch]or&k{sot\@h@) a@‘i“d (XII). After&%p&hy&pgﬁﬁgétwn the parent

compound was the gﬁm\\ 8 Qnen@\of the res1due§> I@\v@?e aﬁer uptake through

the roots the g&%%&t@‘b%\oﬁf&arent compouncgﬁvag@lgﬁ
o Q¢
2 06 & @Q’+ & 04\6. 6& Q} 5\0&

O &N
The obJeckﬁeQ@fg%@ngé%ent study wag\\ﬁs&o G‘i’n\\o@st})]og@% the metabolism of
NTN 33886 l@@ gb&t«e@e@ after granu]agoap;ﬁ L@ﬁt\i‘a‘é%@\\The experimental part of

the ggmdq@x;@ls g)fai@ed on April 17\@ gé?&ﬁ\rég@c%m'b]eted on September 7, 1990.
> ‘r ° §§75~ (’ 63 d> E§
O & N7\ N > 0
D) & 6 > O
o> 0@ {\\0) 60 8\ \0\ (96 o™ \(\\C’
& D & \OQ 0\\ &Q" Q&O Q}
i S & & e‘@ y
@6 & & @Q’Q & \’3\@
K RANTOUIA VO
Q O\
C Q N
& PPN QRS
(,0 'OQ\ Qé\
P &
/\“.\\6 Q&‘)\\ \;&QQ
O
N \§°
O
oS
\
A
(9
Q
(}O
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ITI. MATERIALS

A. Test compound

O
&$§ <§p
QO
Q§§@$’ éﬁ&
O QO \'Q/ Q'
&§°é¢° <§?Q¢©“
Structural formula: ,;\00’ N NN
2\ ST <,
Cl CHy oNGENH oV 2 &
N= & & W & ¥ & A
8 '-i@bzp N &
$Q/ C}Q/ QO \}6 @Q Q/Q\ Q,Q
& & N & &
Q, 60 \QQJ . \Q Q/() .\Q .\@ O ‘Q
O Qp PO SQ\ F &
(The labelling position is marked gﬁt (gp S Qo Oﬂé\ S QQ\(’ N
§ \\Q}Q/ o & @0 ‘\\8\\ 3 Q,O\ &‘96\
& O & & o &
Chemical designation: 1—(%8%ﬁrqg%@§@%iny1)methy'l §§8"h¥§¥@N ﬁ\ltro—
1H@-°1 Hgéol@—%;gmme (C.A.) \@ Q\\&\ S O ,@,
N X QY R &S
CAS-No. I ga e@f @ 30?1987) O 3 L ®
\ P& F R
Molecular weight : @ %}Q) ®<>° Q0 & 6&\
Solubility \Oe%c,\}&o\ Oqﬁrg@ (water 20"C)éo @Q@O&\\b Q}&{é{@
0&8& @o‘ (\@4\&6“ P (acetone, ZO\Q&Q) > 0)\& O@QQ@Q
C
Spec. Radwac\g 1@9} e*Q 944 MBq/mg (25. O Q@“/@j”)gg\ @‘0@
C@) Q(’) (,&Q @Q/ @ ) é\o
YN SIE CHN
Radwchem\q@*pgi'k &L & 99.65% (
SR ¢ & F o LS
\) QQ’Q \© \Q O \00.\& ¢ Q\} ™
(\60 \QQ O{@ O ¥ Qz& 0‘0) Q&\Q) Qz& b\& \}ﬂ{\ ¢
¢ O xS
A(\é%@@ﬁ- .r@bgo ion was prepa fﬁ"o&} th:@ [@mdmyl 14C-methyl-labelled ac-
.6gf1§§‘ing ‘\gﬁnt ( ﬂf?mulat1on ECW 6130). For this pur-
‘&> @bse t e Q@d101abe11ed aqﬁﬁwﬁ k¢@<;.§$ﬁt together with the mixture of the
0»@ o8 for@@ﬁ’i@ion adjuvants @%s(\"sﬁ@ﬁx\ Coficentrated by evaporation in a round-bot-
<§f’ KCg:jhm@if’f"]ask on a roté%xggwgﬁqﬁﬁtér The conditions were tested in preliminary

x§2r1ments in or@ér 90 gugﬁanﬁée that a formulation corresponding to the
(,0 commerma] prod@‘ﬁ\t was ob‘t‘a@\ﬁ\ed Content, purity and specific radioactivity

»
Q$° of the act1/\<e@§ngred1e\@\<¥n the formulation were determined after extraction
by means of HPLC angéiiﬁmeasurement

N\
A

%)

N\

(O
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The active ingredient in the formulation contained such an amount of pyridi-
nyl-13C-methyl-1labelled NTN 33893 to give a 12C/%3C-ratio of about 1:1. The

identity of the active ingredient in the formulation was ver @Cfmd by ggs and

TH-NMR-spectrometry (for formulation details see Append1x@ &
& S
R N

To obtain larger amounts of metabolites a mixture of dQ%q;@?adngt@ve and
13C-labelled active ingredient, in a ratio of aboug@l 4@ was@%sgﬁ in a pa-

rallel experiment. However, the plant samples of&‘gha?s exp& @&nt were not

g Q
needed and therefore this experiment is not rgﬁo ed &@6@ &
) \ Q
X’ O &
SN 0 N\
e 0) \Q \ O
NIR \é\ \{\O Q™ Qo &
¢ ¥ ¢ & P &V o
B.  Reference compounds & & &2 e | & O 6
T O S O IO
S & P & & 5\ &

The structural formulae of the rcéf@g’e&ée r@bunds for the éﬂeg\ﬁ&g@cavtm@ of

the metabolites and their chmm{& n‘ﬁ’p@?c@roperhes are @J (k r{&e in'Table
I. The reference compounds@: \@b ' o N%ﬁ by

6‘3 chloronicotin @ci@Q )
(all Bag@r(ﬁ%}@a § by
GL the stab111t¥}08f@%h§\re§?e@nce compounds

N\~ (\~ \

a

‘\ Q/
(\ & KO @ N O
o 6 O Q;\~Q ng Q\&Z’ ,&\\ &o &\ @
0) ™ (Q Q/ S & W QO KO
< 50 &“ & OO ¢

Q
O B
C. Tet\@f11t NI ISR

) \QQ & 0°
The \c\%‘rgqed out in the ,\@%g&a@&ﬂ@ agéa (Building 6682) of the In-
st\@utgé Orgﬁetﬁ)ohsm Researqg@n@&y‘tlle@%ﬁ%n‘Zenschutzzentrum Monheim of

@3)@9 AG. @?h@plantmg cont&q% \Q\@,b%orp\@\c’was marked with the study number
Q\‘va@} 173 @@‘59&9) It was ﬁ&&e@v@h @ 1@ cm layer of fine gravel for drainage
0}@@ oras WQSM t&s a 50 cm 1ayg\m%&f(° &?an&y o?oam soil (Monheim 1, for composition see

(\60 @%r}gﬁx I1). The p1gﬁ‘t$ \gs"orgt\%k(?gr was protected against rain and the
\ @S were watere{d b_%odr gxh q@\ so that an optimal growth was achieved. All
&\@‘ férhhzat]on anﬁ\ c%\%p pr@te\@mn measures which were carried out were

Q\@ recorded (seecffppendu\ "1@‘?
«
<>°\\ \é@
QY
Q
&
o
2
Q
QO
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IV.  METHODS

A. Planting and application \&‘0’ &

& S
The potatoes were planted on April 17, 1989. Six pre- ge&hnnated (g%otatoes of
the variety Clivia were planted into the planting bo&& gﬁo po(é%ggs were

planted per seed furrow, each 80 cm long. In each ﬁﬁe thqﬁéwﬁeed furrows,

0.8 g of the radioactive granules (= 37.8 MBq) @:ﬁd Qb%en ]Ln%oﬁjorated prior to
planting. A total of 113.4 MBq were apphed O‘E)otatgﬁs «&merged on May Z,,

Q, RN A >
1989. N S \\e O ¥ & R
Y O O & Q
\’s' \Q Qf ‘Q 40 O

The applied amount corresponds to tha@pgﬁ%g}&e@ Q’be used in pr%&@se for&@ Q>
seed furrow treatment which is 0. Oio% &‘\ué’q\\@@l&g granules per ru Bé&hg me
O O
N

\
X O
N Q\e AN 40 O &

0
The stability of the active 1@%@“@% bﬁ\Qﬁe formulation @9‘2 é&@%g\é&@%ort—

ly before application. Baseg&om& hg\y}‘n-&ﬁhy@@ chromatograp@f a\ﬁ g,\% g@a&?rement
(after scraping off the r@p@%t@eoﬁo@s), more than Qé\@ Ehb\sé‘adwactw—-
1ty was accounted for \g& Bﬁ \é\c@\bg\\%gred]ent (Apg\&d&x «5‘@)@ >

N %°> S 0
EESEONENS o O O ‘ ‘0\
0 \)(9 ¢ .o \(\ O O xO \
& U & & & 3 é\@ &
B. Sam[:ﬂ ing &O &)Q/ . N \O{& 06@ 6\00 Q,é\} &Q/O)\\ *QO \OQ/Q
Q/Q 6@ Q/Q e*‘Q ¢ & @\ O 00 &

\\C\@%\\*tubers (3.833 kg) were

caref@y@wa@ﬂe@wmh cold water 'IBQQ{{Q(EIE{QO\}Z@ ove adhering soil and any
rema@n\lﬁg &ogﬁ?ﬁﬁwn material. (ﬂ @@%@@ t@Bers (except a 500 g portion)
\&@}9’%\&ut m’tgcﬁmaﬂ pieces. E\ﬁ%&%tb‘t% 1qés (462 g) were cut up by hand and
o)sblbbd'iwg\e?i Jnto several pogﬁigh‘\s,@\%@&%qﬁnp]es were stored deep-frozen
Q

X
3 - 204@)4%1:11 analysis. @Q 0\\ @‘ Q&O Q
r O RO e‘é\ & &
& & @é\ & o ’Q&
Q & ¢ QS
‘\6 ’QS\ \C’ 0(’ 60 Q
NS N @6 & O
;OQ/‘ \\ Q’ O N
O C. Extract19ﬂ 0? the:éﬁgﬁies
O & o
\0

The potato‘$hbers agﬁbwﬁnes were extracted by successive maceration with me-
thanol/water (in &%gg of tubers 2:1, in case of vines 1:1), methanol and di-
chloromethane 5§ﬁng an Ultra-Turrax (see Fig. 1). The extracts were concen-

trated and t@é aqueous remainder was extracted with n-hexane followed by
ethyl acetﬁ@e (see Appendix V).
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The three solvent phases - n-hexane, ethyl acetate, water - were concentrated
under vacuum to a defined final volume. The solids were homogenized by
maceration in liquid nitrogen. The l4C-radioactivity of the sg@utwns g}%as de-
termined by scintillation measurement and that of the 5011%9 by combmst1on

\
and scintillation measurement. \000 \Q%
AR &
&g
O @

The total residues in vines and tubers, expressed }})nomg act'l\(é \éq‘,?gredwnt
equivalents/kg, were determined from the sum of J;ﬁe @adma@%wﬁty in the

Q

three solvent phases and in the solids (= IOOV@QQ\S\ @6@& &
Q Qv 00 Q:\’ Q
& &Q}\ W 6 &

A radioactivity material balance is on]ngvg.ﬁ &ﬁr@%e«%hm -up of t §$water

phases since the ethyl acetate phases @argé\?lk QD‘?)A&\%’na]ysed by TLCQ\NJ,hout @Q
any clean-up. After XAD 4 clean-up 0&01@% wfat%@* lase of the pot@&o o&mes%b N

)
92.5% of the original radwactw%@ b‘é@%g@d After XAD 4&\%({\@8@ Ké\&

clean-up of the water phase of OQF?e (ﬁ,aogatg@tq/@ers 62.2% of t@é\ @1@%&1’
dioactivity was recovered. Tg&se\{&%&le@ wQ\q‘e normal ized E@ ]\@" 0° ¢
o

Q} S Q \}O \0 ’&Q’
000\\@0\ 5°Q+Q§>
D. Purification of*cth %l ﬂ'?é dses for TLC anal @50 oQ’ @60
o G N 6 <O {0
The majority of ﬁ%@ tf' anshtuents in tla,‘e gﬁﬁ %\f?ug%lg%es obtained
according to IVL\\C a@er& rgﬁnq%%d by column cl&@%w y@\ﬁsmg an XAD resin

(Type 4; 0. 2(,"59 4“0’%@»{0@% a Co. , He1de1be¢® @f” ()See\é‘%g 1). For this pur-
pose 20 g\&f\tﬁ‘egﬁ g&s@{%]urmed in do@ﬁ&‘%;\&t&lﬂe@water into a column (2 cm
N

d1amet%¢? Q/&i‘l‘@ reﬁn&\was washed mtaﬁ\m{g‘t‘ﬁ@ﬁ\}moan&subsequenﬂy with water.
@060 \eﬁ\Q & 00’\ C@) G\O&Q ¢

Thef”aqj)eot}sA eﬁaﬁg (50 ml) was a‘ﬁgd@é‘ Eh% G%an and the plant constituents

@@I th%d w$ §5>m1 water (wa(ér oY g@‘te@ d;%\s phase was discarded. The remain-

& 3319 matﬁn@ containing th@Qm@gogxﬂ%@oF@‘the metabolites, was eluted with 100
05@ O rrggh@%] (methancﬂ Q&Qua&e)@ T{q Eﬁdloactnnty of both eluates was deter-
\

\(\ )
°<2»Q &Q’Q Q/Q \(\Q’ 6\% CH
Q& & A \
O N RN
O @ @) Q,
N o) O
0 O O ,Q
QX O WY
N\ N\ »
8\ \\0\)
N &
O
oS
O
)
Q
(9
Q
Q}O
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In the case of potato tubers the methanol eluate of the XAD %co]umn ug/as
further cleaned up using SEP PAK cartridges (RP 18, Naters &fo \ Mﬂ&apore
GmbH, Eschborn, FRG). For this purpose the methanol e1q8£@ of the&KAD 4 sepa-
ration was concentrated and applied in 500 ul ahquotg@ t,@}\a ca@?wdge which
had been pre-washed with water. Plant constituents @y‘er@ e1ut§H @méth water and

O
the metabolites with methanol. \&\Q 6‘2’
N ¢ ‘&
\ Qe
e& 3 N x &
N S W 6@ & .
& X 40 0 Q O
& O *(\ \ \ X
- ¥ LS & &
E.  Thin-layer chromatography & & @ \(\o \g» & o & &
& & & e & 6 &9

The radioactive solutions were ana&‘&zg& 1;39 @me-{\&a’nd two-dimen d@)\ng? TLC\(%)
commercial TLC plates (Silica g%‘f@& (M%qcck Co. Darmst@ﬁ\ s,\’&: G) Qﬁ%

R & 0>
the following solvent syst \\Q’ 0> & S\
owing nt sy e“(‘}gﬁ\(\ IS &50 d 60 &\0) Q’O) $ ‘QQ’
$ 6\ o N
S ¢ & ég’cﬁ\ QP O
SS I: ethy] acetate/&%@%@; i/l@Qfer - v& 6\%\%3@12
N
SS II:  ethyl acetatt@/tﬂolléén@?ne@t‘ﬁanowacetm a{g&d@\ &ongB?%&O 20:1
SS IIT: n- butanolgﬂécg.@m@a@ﬁ%@ater Q @Q Q&\\t} © \OQQO 20:20
SS IV: ch1orog®rr5¢§11@tf}11®01g(¥cet1c ac1d/wat3eqi*00 \& O@‘%@ 65:25:3.5:3.5
Q} O > & @0) 3
@° 6 oS @+Q 6@ O N &

The radmac@?fve&@&%q@%@ were detectedQ 05 @QS ﬁf @‘\hnear analyzer (linear

ana]yzer @&3’%&5 g&yt:ést Co.,) or by g\ fray films (Curix RP-1,
Agfa- G‘gﬁ@@c‘t go. <}> @*o chromatograpr&)e% &ﬁ‘éf@?q@ @ompounds were visualized by

Q ﬁ\
UV- ]{i‘ﬁhﬁ\ 3?4 \ﬁ?ﬁl&\ C@) 0\0’ \O& \}(0@
QO Q, \» ﬂ(\ Qe
Q/(\ ‘Q O 60 5\ ‘0\ » RO
Q 3 O X S
0) Q Q 6\ X ‘9 O ‘\
AR Q NN PN
NSRS QK O N &
Q Q $’(\
® O & NN SIS
P & P F & &P
X Q& NSNS
Q ¢ O OV NV Q
e X Y Q-0
N O Q QA
O ¢ A &
. 0 ()0‘ .OQ\ &
\¥ o N g
0 O O ,Q
) N
N
& &
O
Q}\
N
O\
¢
Co
Q
(}O
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F. Liquid chromatoqraphy

F.l Low pressure chromatography

The metabolite mixture of the ethyl acetate phase of the
parated under the following conditions:

Chromatography system:
Column:

Gradient:

%
Fraction collector: c,a\&wMg‘é’epQFao(y (Isco Co.,
a&& ) [min

Flow rate:
Detector:

The ethxf‘a@égﬁt%§gha~

@@ Réytest Isotopegﬁﬁﬂﬁégé%eb

*$

gbtato v1q§% was se-
& Q°>
6\\

&Z/
Q/Q

min

69 o
Laﬁg
(jq, \Q ((\

\Qagﬁ%actlwty f]owg?% ugﬁ gégc\%c%or "Ramona D",

23,@*

dryness and dissolved in

&
,&O

c,
‘@S’ °

e (50 ml) was %n@el})&

S@

t@

6 ml v@@tgqg’/l@e\"tt\@n@ (5:1). Two m]‘cof thgs\&\wd&‘lon were inJjected.

N
éQ%Q§}.49~$’ 0} <L &, Q 69 69
N \\‘Q \°> 60 6\ ‘0\ > Q \(\\"’
&f’<§ RS 6& Y><9‘<9 ‘éo
Ry QQEE.Z O H 1 h performance Jic¢ 1d €hrom: ®ora h
869 .&» & R Q& & S
Q’<‘ Ict?e \@ractlons 1, gﬁg 0‘4’} @Pe zI‘%w ~-pressure chromatography of the ethyl ace-
Q@\tafe phase of po&é% 1nessﬁeg@ further cleaned up by HPLC and for identifi-
\@9 cation were c%gpared w1Qﬁ Qﬁ?ﬁrence compounds under the following conditions:
QS‘Q \C, \\(/ \QQ/
) O &§
HPLC instrument: <§§Q Model 5000 of Varian Co.
\
Column: N N RP 8 250 x 4 mm, 10 gm (Merck Co.)
Q
dg,
5
o
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Gradient: Fractions 1 and 2: proportion of methanol in water
from 0 to 45% in 60 min
Fraction 3: proportion of methanol 1@,water from 0 to
\

2
50% 1n 60 min (Q\% @\6
Fraction collector: Model 202 of Gilson Co. \00& .\Q@
Flow rate: 1 ml/min ¢ & @6\
OQ &' x 6@
Detector: Radioactivity flow- through@yﬂqﬁcto @6\&0
"Ramona D", Raytest Isq@\peﬁ]eﬁggbqép@ GmbH O
Q
(Q 0\ 06 &QJ(\JQ .. &Q/
\ «\\ Q% & & ©
&Q & &\@Q & & &
& @C&&\"f 6\0 «\*0 N &
G.  NMR spectroscopy S & & Pl O
Q@e 30 \\@ . \& @c \}0 {\}@ Q §
The TH-NMR-spectra were recorded og%&@%r&\ﬁ%%o Samp1es @nsso]&@q\v&
o ¢ & & \
in CD;0D (EGA Co.) for ana]ys1ng§ & & 0)4 & &0 & 8\ @
O \@ A & 65
NOIONIO I RSINFCIRS e‘
O \0 6{& OQ & &\0) 00 O
(Q &2} @ & s\ OQA \} \}O \0’&
H. Reverse isotope d1 idn_ans ‘I‘ \s of 6-chloronit o fnid agid©
> LQ \
& \%0 O & & @Q N S

For structure detern&ﬁg\@ﬁoa‘ofﬁ?ﬁ@ 6- ch]oromcot(kﬁl@a id C?n the aqueous
phase of the tubel&exﬁ“gg% nx\éhquot of th1g)&&t%\g~ ﬁ d 14C-content was
recrysta]hzed 2@ Q\Qu@us ethanol togbg\% @é‘ \:zﬂ:wn “1abelled reference
compound. Th@rg@r&@%g\ﬁkﬁtwn Was repee@ec{&ﬁ%@ﬂb?h ‘specific 14C-activity
of the cr%g\ta@\w@ \@*eached a cons\;\aQn& @%Q@) We selection of 6-chloro-
mcotml& a@?d&ﬁ &é\eﬁ%rence compounc\bw%s\’dgq d®ﬁ~om thin-layer chromatogra-
phic @mg@@u oQo)o ‘Qhw compound &@%@\Qﬂa@ r@ﬁﬁl@%ctwe zones of the extract.

The\g?f"g». aq@n@%&&%f each cryst %151@ &aa@ determined by LS measurement
‘\
@?t%i@ eacQﬁrg&ystalhzath Qf’@,@ &g@%@"mg an aliquot in methanol

(9
Q;(\\ (ﬁb]e ﬁQO‘Q .&OQ 0* &Q/\ O Q}
Q v A&
0@ O ..\Q% Qb ‘\ @ Q@ \
C ) X NI @
» & P F & &P
X Q& NN
S O\ \
e XX OO oL O
N & & O O
0&\‘2" I Radmactwﬁﬁﬁeasu@mf@"t
A9 0 Q,
© © o\ 2

The 14C- actl@"hes of@\gﬁ\ud samples were measured in a liquid scintillation

counter (LKB 1219 Rﬁghﬁéta of LKB-Wallac Co.) using Instant-Scint-Gel (Pack-

ard Co.). Detaﬂqg\*concermng the scintillation measurement are given in Ap-
pendix IX. qu’
)

@°°
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Solid samples were combusted in an oxidizer 0X 300 of Harvey Instrument Corp.
(Zinsser Co.), the CO, being formed was absorbed in the sc1nt111ator solution
(8 ml Carbosorb + 10 ml Permafliuor V of Packard Co.) and the9501ut1on&mea-

Q
sured by liquid scintillation counting (PW 4700 of Ph111g&§°Co ). O

N S

The radioactivity on TLC plates was determined e1theﬁQby scra@“lrlg%ff the si-
lica gel in the range of the radioactive zones fo{blo,\jéd bya}&u&&?ensmn in the
scintillation cocktail and measurement or by qua tf#y1nq§kh§$rad1oact1ve

zones by means of a linear analyzer (TM 30004%%&&3/1:(9 é(»"'

© ¢
% ’&Q &\ \ AO \‘Q'(Q
Where quantitation was achieved by scrag%ng@o@ ghe@mhca gel, on]g}ﬁhe Vi- é\

sible darkened zones were determined @?%ﬁa@es&fﬁoor peak resok@%@ﬁ mgga §
the 1inear analyzer, an autoradw%nﬁm &a@br@p@%d The pomhgﬁsé@% thq\\
peaks were determined in the au&@r%&qi%gzraa}\ aﬂo their ]ocatw(r‘\\g@% tra@‘é.\f@gred

to the respective linear analﬁa@ i&%@é’tgﬁram 60(0 Q @&\0’
& & SR & *\0’ og <
NEONFIAIET < Q) &\ &\0 <
O & O O 3\ RS
oo O &L Q\O >
Storage stabili n 0«\ RN
N \Q’ § o Q} SRS \\ &
0@« N2 o

Samples of potat &Q@n{é’s @nd\@%u»b%rs harvested @l} QQ %@\\tgp weiq’e extracted and
investigated qu@ﬁt&&agq @'t“y &‘ior the main mel @J’lg@s é)ft@?‘ a storage period

of 5, 203 ancgqgf@ g\a&%@( i es) and 169 an@ %@ (\g‘ﬁbers), respectively.
\ 1 \ -— - —
The samp]eé*wgreé&ut@ @ﬁo smaller p1e&c\\g%\oaﬁc\kﬁ@°eg@ﬁeep frozen (- 20°C) un

{“ O W & N
til extga\% 09\6 Q Q.3 0\\‘\ \0\\9 @0
\$ (’ \&0 \00 \6)0\' '\ &Q Q,Q
C
Th%)é‘co\nﬂ&@og@ @@F processing v@é’lQ& ¢% t)\oe&ammes, amounts of solvents for
&tg&ctwr@ s&e%e the same aséf‘oe@\@tl‘@ @%@bohsm study (see Appendix V). Ex-

ch?ptwn@ w@‘e the potato v@y?‘uevw fr%mbxﬁ"aéo\s and day 342. In the case of the po-
@ oQaﬁlatOQ)Yﬁggxs from day 5 tf& @g@ eqﬁmt% of the XAD 4 column (see section IV.

600} D @@wg@ chromatographéﬁ a° QQ%O@‘& ,g\?'me on the XAD 4 column after concentration

Q™ Q/% \3% ml as it stﬂsf %o?xt @3 @ con51derable amount of radioactivity. The
2 mé(thanol e]uates@&i@hoth s%ép(gﬁ’atwn processes were combined and concentrated.
\0\\00 In the case Ogo(%he poteg.\% g?anes from day 342 only 67 g were used for extrac-
QO tion 1nstea@\0f 100 \\(’ﬁ?r details see Appendices VII and VIII).
OQ\\Q\\
In contrast to Qﬁe mgtab011sm experiment the determination of the main metab-
olites for al&é samp]es in the storage stability investigation was done using

a linear gaﬁﬂyser after separation of the main metabolites by TLC (solvent
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system SS II for the ethyl acetate phases and solvent system SS III for the
water phases). The i1dentity of parent compound and metabolites was confirmed
by co-chromatography with the respective reference compound§§bsome pedaks 1in

Q
the water phase contained more than one metabolite. 0@ L
X ®
OQ \(’\&' \'Q/ 6@'
_ _ O (& &8
V. Results and discussion O Y 6@& @0\0
\
14 S @S
A. Balance and distribution of the '“C-radidactivit @ .
A Q Q Q-
G & &

At the time of harvest of the potatoes om %&13‘9 t&e g@pphed 14C- rad&ﬁactw— o
ity (113.4 MBq = 100%) was recovered qg&n&a‘ Qqﬁ\beal\%ﬁrom the pl ant{(ﬂ@oﬂ sys~

tem of the planting container (114. 4(2Q/M§q %gﬁ 9&%3 Of this totgf .mount §
2.51 MBq (= 2.2%) was found in thgtﬁpod:% vcf»‘ne(g 0.33 MBqg (- § QQm t\h% 5\\

tubers and 111.63 MBq (= 98. 4%%&!\@% sg@ﬁ&ﬂab]e VII). Q‘\ o\ @e. &Q,O&{@
\ o O\ o \f’ 0) > O
\{’_& \’Q, 60 \Q/ {} \0) & 0(\ \\Q/

The raw data of weights, vgﬁ’%@l s&hngb\rgpqoactwny measﬁ’r%me@s&\a %@gwen in
Appendices V and VI andgt?ie\o‘)c%t)ak‘i"e@‘ldues ca]culatt'@siD BBnLo‘%h\"?ebﬁre given in

O Q
Table II. Ny L8 & S o' IS
Q N 0) @ & Q}Q 6
& Q Q ¥ %
@ & & & & X Q L
<Y (e N O\ &
O o XA C;Q’ \ \O O
o &Z’Q & &‘0 &2}\ o o Y Qoé\ Q/Q&
o @
Potato vines Q/Q 6@& Q,Q\' Q,+Q\ 6\00 \6@6 Q>\Q/ Q&Q/ 0‘0* ‘KQ’\Q
Q \, AN O
,\o) 40 0‘@ Q}Q/ A 6@ 006 O

The 14C- ra@m@%ta@n 9\@ the potato vmgseeo\f;?e@o@m to 5.76 mg/kg total
res1due@°Duﬂ*1@ gﬁq@%/hqmd part@m‘gfa og‘\t\ge"\oe\o&racted 14C-radioactivity,
2. 1%@?@?\1@ r@sl\dhe was found 1@01: \Qr&ﬁecxﬁrl@ phase. The n-hexane phase con-

ta\qﬁ‘ue@# a491@ gél”cant amount of] 1@?} @’ﬁ&@ gﬂ*ant constituents. The ethyl ace-
eﬁ‘agé"\ phas@a\ﬁﬁ the water ph gé\e \@Bwﬁk@d@‘?bout equal proportions of the
Q'\ ra@‘%%o%wny (38.2% g&pg‘pqhk]nc&%r@ié\e'S 3% hydrophilic portions, resp.).
@ X The @pn&extractab]e resgj%;{é‘s ouﬁtgﬂ to 26.4%.

BRI

‘(\ o
Q> QI
é“ TR
KC’ Y W0 60 QO
R\ \(\ Q\' O S ('9\0
2 p0 AN O 6
& tato tuber & A« & &
C “ N
N » & R

The potato/\tﬁbers cog&aaﬁ‘ed low amounts of total residues at a level of

0.091 mg/kg. Of th@% 6@ 3% were lipophilic and 31.9% hydrophilic components.
The non- extrac%s@ﬂe‘$es1dues amounted to 6.4%.
Q

O

O\
&

@
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Soil

A total of 98.1% of the 14C-radioactivity of the soil was located in the top
20 cm. The remaining 1.9% was almost uniformly distributed \gﬁh soil depth

between 20 and 50 cm (Table VII). & &
& O
Q/(\ Q}V {Q@
OQ &' \'Q/ 6@'
B. Quantitative determination and ident1f1cat1%m Q/,g the ;@‘égcgﬂ,@o] ites
\\" N &@0’"6
The quantitative determination of the 1ndnr1d1§a%&ﬁetab0\?1j€es was made vial” O

Q
% X9
evaluation of the thin- layer chromatogramsxﬁﬁf r\fﬁ r;ﬁg g?f the radmac e >

“\ N <z§'
_ VI)-. Q/Q/ 60 \{\Q} \Q & ”00 {}Q,c’ O(})’ $Q
400 ¢ @"Q 5@ 6@ &P & &
o‘ R *{Q s\'i“

Synthesized compounds which had g;@e B)ﬁ @1\ earlier 1nves\t g\ﬁkon& o
(metabolism of NTN 33893 on to@ﬁﬁtég@s b)%b Brauner and 5@7'@31;5;;(% @0198%
were used for 1dent1f1cat10g\0°o(\<?ne§ab@"1 1@@3 by various @?@g’tglg@p%{&
methods. The metabolites g%%o@nQQC&eQ&%1th Arabic an %g@ g& g\@eg\c}e

\
compounds with Roman m{ﬁa%r ﬁ \0&\‘ Q}\ \\0 @Q\Qj&b
YNENC
¢§'4§“<0 O db §®~QL O Cp“§9
0 N\ Q . Q, \ b, \ 0 \
SR M @ N ¢ &S
& O > & @ QY
S ¥R O RPN )
% O . % ¢ Q} . K\ \,Q/ < 60 O\
B.1 _ Metabolates if pgtato vines O & ¥ & &8
- \,(\QO\ ¢ ¥ N L&
Components l~and --‘ZNTN 33893 (1 QO Y 0\\\\0\\‘9 6\0\\
0 & & &\ 0 \f”

The@ @%n@%ts which occu@@@%r&@%@\%ﬁhﬂ acetate phase (25.4% of the
r@gﬁdactw@ygﬁn the potato vé‘nes\? %ah?q\\oﬁ*n tne water phase (1.3%) were identi-

\cﬂf\ﬁ@d as &{%c‘tﬁhnged parent c@pq&n% IeP b¢®\two dimensional TLC and HPLC (Figs.
% 3 g)n bd%) The unchangéd(cﬁ @n{&coﬁpound constituted the main proportion

of g&e&*emdue in the xﬁn%@ 1@%s,§&nh a total content of 26.7%, 1.53 mg/kg

o
( 2 1v). L& L O
The structure go@ compon@% &was further confirmed by H-NMR spectroscopy

C
after c1ean«1ﬂ‘b of the\@\thﬁ\l acetate phase by low-pressure chromatography and

HPLC. Despite numerdha§ﬂmpur1t1es the following signals could be assigned in

\
the 1H-NMR- spect@ﬁm H2 of the aromatic ring at 8.35 ppm (doublet), H4 at
7.82 ppm (doub&b -doublet) and H5 at 7.46 ppm (doublet) with coupling con-

stants J;. 4P of 2.6 Hz and J(4 5y of 8.5 Hz. The methylene group appeared at
4.54 ppm as a singlet, the two methylene groups of the five-membered ring
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appeared at 3.73 and 3.55 ppm as a multiplet (Fig. 14). A mass spectroscopic
investigation was unsuccessful due to large amounts of impurities.

QQ
& J
S
& O
Metabolite 2 = 5-hydroxy compound (IV) (\\000 ({.\\@
QQQ/ \,Q}\ {Q

The content of this metabolite was 4.6%, 0.26 mg/kgo\aqdbwas @&eq@?ﬁmd as WAK

O '»° &
4103 (IV) by two-dimensional TLC and HPLC (FlgUFQS gﬁﬁnd

& <z§
\\ 3\ ob «Q’
The somewhat asymmetric shape of the radma\g’é z(on%«\“ig@qthe TLC chromat@@gram

indicated an additional compound with s1m@1\ Q)tx‘i’*cggreétgﬁ‘raph1c behavmu"r@as N
IV. This was probably the isomeric 4- hxs}rgiy r tW&{\!ﬁ“ch had been de\@ected @60
spectroscopically during structure e(l‘iﬂciﬁam%@\gﬂmm 33893- meta@ﬁl Qs@es fgo(m §
tomato plants 89) O ,tﬁ QQ '(»"

@ &2} {&d 006 st% \A\ ® :
Metabolite 3 = dih drox *%’ ,”. g (VA P (\6 &o" O
The metabolite 3 wa@e%Qé\\’&d ?1 @y thin-layer cgr%g@ compamson with
the reference comp’bu@@ gﬁﬁ\%\&@\ (VII) (Fig. %Jw gf@ @Ecgﬁn@\d for 0.3% of the
total residue Qﬁd @ﬁitbo%f 0.02 mg/kg Q\\@ @C» & ¢

Q <
Q .

,&0) 40 (Q \Q,Q/ QQ’ &Q (j\(\ 6% ()Qb
\,(\Q(}\ Qo

o x& O oV O \\
\\\\6{&

O \\ '
Meta@él\ ite ¢ dd metabolite 19 = Ko} ‘P’I\Q n-‘: mpgund (VI
Q/\Q) Q}\ AO \6\ (Q & \' é\ 660
gdne\gé ta@o]@%es were detec&dm Qeg\byl acetate phase and the water
\
h%se &@t@ﬂ of 3.3% or. @\ 1@ ﬁ é‘hey were identified as NTN 35884 (VI)

\}@ oQ%y t\'ég gﬁenswna] TLC ( g? @‘? Qdﬁd @ and by HPLC comparison (only metab-
0" o]@& \098 by co- chrom%t’b%{zﬁp @ﬁ“tg\‘z’the standard (Fig. 12). As HPLC separation
» é% N%N 35884 (VI) f\rog@lAl{( 3@390?‘\(111) was not possible due to the presence

Q
A ocP a high propor@%o@%f p]%&éfﬂﬂﬂ){, the metabolites were partially purified

O
SO\\(’ by HPLC. Aftego‘tms, a]@&@basehne separation of the metabolites was ob-
R tained and /&ley had gb\e §°ame retention times as the corresponding standards.
®
o‘\\\\é{@
ﬁ\
&
K
A
&
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Metabolite 5 and metabolite 18 = nitrosimine compound (VIII)

These metabolites occurred also in the ethyl acetate phase and in the water

phase (a total of 2.6% or 0.15 mg/kg). They were 1dent1f1eQ$§s WAK %?fg (VIII)
by two-dimensional TLC (Figs. 2 and 3) as well as by HPLQS%on1y mq§hbo]1te 5)

N
(Fig. 12). & {Q@
SIS SAENG
o (& @ O
AN Q
O © SR
& N ¢ O
QR O
NI 8
O A Q, N
W O O
" L . . Q}Q O\ Q &QJ &%°
Metabolite 6 and metabolite 22 = guanidine & ogund ‘; B &
ANTEEN\ S
\\ & & & RS \@‘Q

The two metabolites identified as NTN 3%@?3@XL§§ §Sn5£1tuted the makp\metab- é}
olites besides the 6-chloronicotinic @53 \@ﬁ$$$g%fh1d1ne metabol eqbccurnég\
predominantly in the water phase og@tr\ p@‘tas’\c% a¥nes. It amounf\e@éﬁﬁ totgi @9
8.2%, 0.48 mg/kg in both phases. Cft &a@@%@?md by two- du@é\ n.a1 Eﬁ‘LC@O

2
Q & S & & ~$’ N
(Figs. 2 and 3). Sg\o \\600) 60(' \@4 60 0) 0{\ \\e‘\
& g @ N \ Q‘\ O &\0 0’@
°> O & o‘\\ P a&(’ Q.0
& \O (\0) 60 & S \O\ 4\
SIS R F & QO
‘0 & & &\ \ 3% o O
Metabolite 20 = 6- e ‘-1' i6bt ﬁ>1 acid (XII S FL S @
&~ <§’<F’<& N Q é§ v Y§>

\ O
Metabolite 20 wag 1\@8@?@9 gﬁs 6- ch]oromcg&r@&? %thwo dimensional TLC
(Fig. 3) and Qg%s@ngaofe*%f@ main metaboh@ @8 QA o%&b@ mg/kg).

\
O L & ¥ e NSRRI
\. &Q}\ 60 \O \Q&A AQ 0(7 \\Q 00)0 A
‘X \
0\(\ Q,e'Q O é\@ 6‘2} 6 \\(’ \0 o \\
SEPRANIR \\ (g\
QQ \S‘) 0)‘ \¥ 0) &\0) 3 .&Q Q,‘Q

60
Meta -=_.‘ \0,= Tucomde of 6-ch °a co N§1coho1 X
@‘ éb ) sb N Q? &\ O
\Q\ » o

Gﬁ%ﬁbﬂ 1{3@ %x’l» was detected @5/ o,sﬁl@éng\\%nal TLC as RBN 1114 (X) in an

amount.0f.1.4%, 0.08 m
Q/(\ @ N g/Kg @&g}& $(\

&R O
> & Q}\

. ’&
& ¢ & S ES
@Q O XA (}\ \3 O O
& X P $ 0
. e NP O 9
& B.2 Metabo11tg§ in the@o@ﬁo tubers
o RS & 9
\ WA

The metabol’ﬁ\:es in t@gogotato tuber (0.091 mg/kg total residue) were identi-
fied and quant1f1ed\\\g§~ one-dimensional TLC (Figs. 4 and 5, Tables V and VI).
Some of the metdbo11tes detected in the vines also occurred in the tubers.

These were tQ@*unchanged parent compound I (48.3% of the radioactivity in the
tuber, 0. 048 mg/kg), the 5-hydroxy compound IV (8.0%, 0.007 mg/kg), the ole-
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fine compound VI (3.1%, 0.003 mg/kg), the 6-chloronicotinic acid XII (9.4%,
0.009 mg/kg) and the guanidine compound Il which was the main metabolite

11.3%, 0.010 mg/kqg). :
( g/kg) \&\o) @

& &
The structure of metabolite 8 (6-chloronicotinic acid) w@% furtheg@ver1f1ed

by reverse isotope dilution analysis (Table X). For thﬁ% @lrpos{é(\non 1abelled
reference compound was added to the 14C-containing Q@'}uqo(uS pQ)a Yo dind the mix-
ture recrystallized several times. The constant \&\?’L@’ for &he@@pemﬁc 14C-ac-

S
tivity (dpm/g) indicated the identity of 6- ch]@‘*ci&?coh@c Q&\%m and metab----(9 0,&0
2 ¢ &
olite 8. i& o \\@o 00 X & %
P FEE Y & O
& é@ \Q% d @\ &0\ O
& & &\\\0‘0 Qo & &
v O ‘QQ’ \° P S
\ u\{% O&‘ 3Q N
C.  Storage stability of parent (éO 109"611&‘30“1195 L & 5 O

tabi, g@% § &¢‘§§-<y~$&~&§?
d L \
The results of the storage s 1@*&@5 igs showed that \@ﬁ’g&% @aq&t

changes in the metabolite Ba%tee‘%\\;{\,\%Fms\{.% to 9) and m\@c%q‘qx@ngﬁt@fwe com-
position of parent compog\r?d@n ?ngj‘n metabolites (Ta@e%{%gﬂ ﬁ%&)() re-

sulted during repeate@e‘%n&%s&s*&nf Qﬁotato vines ago*\ 1;@\8&{05.\@*9

¢ QO R Y
NI AN 6 N ¥
IO S P\ &8
¢ & & O Q@ (0
VI CONCLUSTONS o ¢ SITELE
¢ & ‘(’ O N\ \\0 \\\\ \00’ N

A 6{& & Q}‘Q O
After @931@%@ o o@a granular For@%]d@ @n{:@mm 5% NTN 33893 at a rate
of 1 @Q @h@ﬁ@)@o’%@r running mete@%aé&\cbr&]e\étgg\ to be used in practice, the
po&%t@\\ tu‘Be@ @bntamed only M @ﬁno&mtsﬁoﬁoresmues At the time of harvest

ngm «)i’a_y 12@‘ %{&%ota'l residue @fo Q:l? n@?k@“was found. The potato vines con-
g\ﬁalned@ 1@ mg/kg total r c{ﬁe&@ '[Cb?e dﬁnchanged parent compound (48.3%,

0;@ OQ0 0%\4\°’Wkg in the tUbQ?’S eﬁdﬁ\%ﬁ?&pl 53 mg/kg in the vines) constituted the
.@O m@ﬁ@n qﬁropor‘tmn of t&é g‘ST@? @sgéu

\ & Q}* & t} ’é\ ™
AN
(9 Similarly to ear 1e p]a@‘t‘ @é\tabohsm studies, 3 basic metabolic pathways

A\
QC\Q could be ascqﬁamed \\60 \Q@
N S
Q 00
a) Reduction a\\n@\ l;bss of the nitro group
b) Hydroxy]gﬁﬂon of the dihydroimidazole ring followed by loss of water
c) Metabol,@lsm to 6-chloropicolyl alcohol, glucoside

formﬁglon and oxidation to 6-chloronicotinic acid.
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The main metabolites were the guanidine compound II (in the tuber 11.3%,
0.01 mg/kg, in the vines 8.2%, 0.48 mg/kg), the 6-chloronicotinic acid XII
(in the tubers 9.4%, 0.009 mg/kg, in the vines 8.3%, 0.48 mg&&g) and the

5-hydroxy compound IV (in the tubers 8.0%, 0.007 mg/kg, 1%§$he V1ne§§ﬁ 6%,

S
0.26 mg/kg). \00 \g\O)
Q/(\ QJQ' {Q@
<>Q \(’\“ AN
A total of 80.1% of the radioactivity in the tubero)&oaqﬁ 55. 4% \%f‘\ the radio-

activity in the vines could be identified. Anotkté\r\\ metaﬁﬁh&es (together
with the n-hexane phase = 13.5%) occurred 1in ‘he\o‘tuber%&\%r\d" another 14 megab—
olites (together with the n-hexane phase -\ ﬁ%@%c@r@d in the v1ne§§gach
Q
in very low concentrations and these cou%& 5‘& 0;5 @Qde@%lf1ed 0\0\‘
S Qf\ & ¢
. O u o° §
The amount of non-extractable res1d@%s @ﬁ‘n é\%%@lgb\ers were very @w &\6 M . O
0.006 mg/kg). In the vines they %m%u\n%e@ t@‘\Z@%% 1.52 mg/kq&\omg we&’e ra‘)ts)
further investigated since pot@tol{&n@@s ﬁr%@not used as fog A &\fgo%r\{vqéso)\‘am-

& 0" 60 & &
mal feed. @00 0@ 6@@(2 & \\&\0) N 000 @\\
@&@§@ S AL E

The total toxic res1du\%<§’ cg[&‘ NONQ’ &898 and 1ts metab@@% @Pa’m‘mg the
6-chloropicoly] stru@ftuae > can @eg}etermned by me\%ns}"\ég&‘a et@hod based on
6—ch10ron1cot1n1c&§%1@ g*, €990a) The 6- %h?mggn,@?\o nsl\i? acid method was
checked with va %@% Qﬁa@ miterials or1g1r5ac91g@ gfonn%e@tébohsm studies
(.. 1990ba@ {ﬁﬁe Qﬁoﬁa@son of the res@%%& g;ﬁed according to the
- ch]orome;%\tl c\dgd @ethod with thc{gﬁ O:f’ tﬁecgﬁ’e éBohsm study consisting
of parent Qéﬁp@hn@@a@ﬁ identified m%ﬁbg(’lé\\t@s\&\h@ed the residue levels in
the 15{%3&1@;&%@ Q&nt materials J'Q,t? lg)é‘c’Qf\ {ﬁ@é‘ame order of magnitude. Thus,
fo@‘inﬁ@ e@\@ tq% total remdueéae\t%r n@}f m the potato vines from the me-
&%@ﬁsm s@uc&b after spray apb\l ﬁ?at&’mw_ 1990) averaged 61.5%
6{@%% an@egﬁ) of the rad1 &\\ C’1@&@,\)\ the plant and the residue totalling pa-
&
0}@@ RT rent 090@@%und and 1dent1¢1g@ @Q&owﬁes amounted to 67%. Consequently, the

30 &@i’*omcohmc acbd”rge«%h@% gﬁ{*{f’he degree of identifiation of the metab-
Q% @?%@m study support\‘v 5& arfx%t@em
N & @ O
| &
\@“ A degradatwngﬁ" pathway&?o& NTN 33893 in potatoes after granular application

C
R 1s given 1n¢¢b1gure 1 ) \Q
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experimental work. ° &
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All raw data igﬁvdocumentation and the original report are stored in the

archive of&@g Institute for Metabolism Research, building 6660.
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VIIL. QUALITY ASSURANCE STATEMENT
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O
Table I: Rf—va]ues of reference compounds §§\ Qﬁ@
& L
00 .(\0)
Solvent Systems N &
SS I : ethyl acetate/i-propanol/water & \'Q,(\. <;%® | 6553%51
SS II: ethyl acetate/toluene/methano&?%ﬁétlc@ %ﬁﬁ 80 : 0.20.
SS III: n-butanol/acetic acid/water & t{é}o N 22:55:3 .
SS 1IV: chloroform/methanol/acetlc&&é‘c\gﬁ/waq} \1(:\&@ : :3.5:
N ¢ O G
: I 55 IV .9
Compound & ‘\ S@ IQQ O S IJI ij I @ > -§
i | > .Q R
SO NICURS & @&
| -crpn A S gted | o e ¥ (o6
Cl—C"  Y—CH, N NH NTN 5@%3& O eﬁv 0.63 Q\GQG 5@"' 083' *&
¥ N—NO I N MR & & & 3
2 AOQ & S\Q} N4 & 6Q \{\\‘9 &
NEPNRONSFNIR O QR O ¢
S & & & SOIPSTCIN
CI@CHz—N}(NQoQ \\Qf’ c;}(go’:«@ 0.62 %O®Q§> &oﬁ%@) O 0.82
N= X :
S RO F & &R
e @G\?- M O 2 NTN 35884 Q@?gf\ &;\8,\5& @60 0.67 0.82
O F (e S 5 IR
RN KO O OT LY & 00 Q
&O &&Z/ 0Q o t}e 80 | &@0) A(/ ‘QQ'
7 X
\0?@‘% 1 OL WAK 3@336@ &%-80-"&\;\0& 0.85  0.82 0.91
QO A\ O X ¥ & ¢
O 3 @ — 5O O O &8
~ é>z£F O § NNO; 3§§? SN RIS
) &0 > NV &
L SRS o S ¢ KRR &
Ay \QO@ "3(Q 3.9 0.95  0.74  0.90 0.80
O &\Q &GN CHy=Ny NH Y (JHAKC @ & '
& F O O o v K S@M§P 0"
O &N S - N—=NOE” & ¢ S
>’ @ Q\\ @ S\ \Q/ 66 Q6
Q @ .Q 60 O \0 . '\O \0
A \ N PO XK
§ & AN 0o\ W S
N ¢ * " WS K 4103 0.81 0.74 0.78 0.97
&S N 7 Ny QNS - .
v ' - AR SIS
é\ OQ N\ S N== 7 Q N \ IV
) N X 0 NN
O & 0 N <<\) O O\
\ Q}C) \(,\Q(\ N 30 | (;é\ .\OQ
\@\A & %@cw—qﬁ%ﬁ RBN 1114 0.56 0.32 0.60 0.75
& O N= O
v O & 9 X
N > & L
O N IR\
O
Cl@ \(:'NYN" * HBr NTN 33823 0.06 Origin 0.40 0.47
\\,‘ N ” _
oS |
) H
@0\
Co
{\
()0
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Table I continued: Rfﬂvalues of reference compounds

Compound SS 1 SS I1 SS I11I SS 1V
o T R 3 T
\
& N
N
0l Srcrph_ e 013 817 | 0.70 050 70 o.s
e &0
O & LS
O \‘9 R0
& ¥ &
0 SRS C o8 &
7 N\ H NTN 36749 \ 6{910 &J@ 1n 0.50 0.39 x&
CIQCHZ'—NH“C*-NH.? Q‘}Q \O ,\,OQ Q/& \c? OQ
N AT & Q N
Q>\\ \(\&Q/ 0\\ 'Q‘/&Q A .\&Qz 0&
7 C N O X,
" @.MY QD ) Q
OIS PRSN & J
D 2.40 } .20 :
Ct~/  N—CHy~NH=(CH3)3~NH; & 3‘545\@, cgEin Origin o Q.26 0\@ &5
VO O Al NI
0 ) .\ .\
Cl‘@‘CHz—NHg 8{’5‘0 &Q}\Q/ &0)%6& é\ QikQIB 0.11 %ﬁé{)\ﬁ’ &Q,O) g(@} \(\Q} 0.39
T & oD Q& P
KOS ORI A’ OF &M
&0) O N \0\ \,O b. 0&' {&‘ A\O
F SO S OIS
Cl@CHz*—O @ Q &O)Q’ Q‘/O& Q/Q}\ DIJ 9805 %@%é&}\ &%&7@ 3}0 0.87 0.91
N= \QQ’C)Q é@(\‘&\\ (\O.)QQ,Q X N @Q o‘\\ éo .§§&Qz
& O A LAINIROIPNIN
/\\é‘éf&.\ﬁ?{o . .@h@.\\qjﬁg@ -
Cl-@—@ g@ Q/Q/ R 6-Chloro-nicot L= 100 3 \0& 0.49 0.86 0.81
A R ‘%kp\ S & &
U o0 WO (O > 1O Q
¥ & W N 8
OO &L ?l R \
> & O Xllg W
O & X0 . O x Y O Q& (Y
O @5” | ®CHO \‘S‘.Q,C‘f'!%&’ 10249%D | 0.96 0.91 0.94 0.91
IR °®N 8\\0\ O . (O
Q \} \ 0 X \> Q{\
RS PN AP &L
O 0 & N 2NN Y
& &S Ry @ O &
& ¥ ‘¢P<§§<§§ & &
Qo)\ O Q" xv <o '
NS N Q
‘5\6\0\0@ HO_O,COOH & @@0 & &\Ow@e GBH 4315 0.14  0.14 0.75 0.61
Q & = NSRS
\C) ’{Q \c, O(’ &0 \
AQ} \(\ X, .c;\' .\0
Q" S & NS
: & < ¥
N &
o Oy 2
Cl&\‘i Hy—NH N H,SO;¢ :nd nd nd nd
‘xQnu§y \ XV
& &
O
o>
_ cﬁﬁ ' 1) nd = not determined
$
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Table II:

14C-Residues in fractions after extraction of potatoes following granular
application of NTN 33893

Q
Radioactivity in the plant part = 100% K
mg/kg expressed as NTN 33893 equivalents Q™

.\¥Q/ Q/Q. OQ

SN

*****************************************&@( g\ % % \iQ\@ :&,\k*************g\\@******
. e @ . O N Q

Vines & & & o 2" Tubers 4 G

\
. . Q ¢ O .
Fraction % e@m@ﬁ&@ S & % mg/ kg
&2’ \ &

NN
S & 9 Q |
> &Y & 6 $ Q

[
v

n-Hexane phase 2.1 0?@ N2 o o\
Ethyl acetate phase 3802 O Q}@’ 2. 61.3 0 &0}0 ‘:éigo
Aqueous phase 833 o‘& Q

Non-extractable residue .o
& O
B O
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Table III:

Distribution of the metabolites in the extracts of potato wngs following

granular application of NTN 33893 @\L\° 0@@
Radioactivity in the vines = 100% ‘§§ .&gs
\
mg/kg values expressed as NTN 33893 equivalents AN {é‘\
0Q (\/& ‘9 6@
O & ¢
*************************************************‘(@*i&****?g‘%}@\%*************
& & o &
Metabolite/Fraction &\\ \5\0 Qb &Q‘?S mg/kg Q,&
Q Q' 0
T — e
n-Hexane phase ,\\ \5&0)@ @‘ 2.1 0 &g& ,\o‘
SO (3. 0 &
tEthyl acetate phase Qj?}\ 506\10‘@.\600 @C& (38.2) QQ{\Z%;?(? ) O@‘}&:&\.
OIS \ > & O
component 1 = NTN 33893 (I) b@ S & & 25.4 & 6Q1 46@
metabolite 2 = 5-hydroxy compo&l@ld é@\ﬂqfoq\*?l\l) 4\5\ Qﬁ\\ 0 ESE
. < <§.¢>
metabolite 3 = dihydroxy corqp%gbmh@) 3:&2}2 (VII) G034 (\@.3@
metabolite 4 = olefine co ogﬁd @‘Nw is%aa: vy . ¢ @‘”Q)o‘ <° 006
\
metaboilte 5 = mtrosn(r}ﬁfisb& &@%uﬁd@@mﬂ( 3839 (VIII@}\\ S Jg?l @A\o\"o.os
metabolite 6 = guanidin 0%&& cbu}]qzy NTN 33823 (ngo o OQ 1@#3 0.09
QO '\ o ™ O
Q &Q’Q OQ o \\\6 \O \Q{&
10 unknown metat}g‘% N% @Q7«§6 between @6 QO <9 & AN
\
0.1 and 0.9% a@‘ﬁ& Ooigl\gﬁn@‘bo 05 mg/kg eagh \’oqp}‘ (,O(QQQ&4.3 0.25
& F & @4& & \\@ ot & &
- C}(\A 0\ \Q' & o & & &
0" © & Q o WO 2
Aqueous ptf%sgoy&&\b @ @«‘00 \O \\& s\(} 9\00)0\\@ (33.3) (1.92)
compgn‘e&t\ 27 %Ol\\@N 33893 (I) & @0 *>\\ & 1.3 0.07
met&%@f‘ ](§\ =Chitrosimine co@ﬁ’ogﬁ% e‘\d&ﬂ‘ %Q%Q (VIII) 1.5 0.09
%@%011t351§9 olefine comgp 6&?N§§5§§4 (VI) 2.3 0.13
@tabog@ﬁq)i“ 0 = 6- ch1oron@oga>m¢: g«’ngﬁxn) 8.3 0.48
& 5\ metatio] ite 21 g1ucosx@% @ﬁNO«?n@ (&) 1.4 0.08
& O m%ﬁa‘*@%te 22 = guan@ﬂ’mé g\ohnéfb NTN 33823 (II) 6.7 0.39
3 o 6* Q~
X N és
o Q§Unknown metabo&jt No. éﬁggﬁﬁ between
.&&\Q" 1.0 and 5.4% aid 6207 3 @“’3 mg/kg each 11.8 0.68
\
Q§§ S & QR
Non- extract§b1e res1@heo~ 26.4 1.52
QT
SR
Total Q}\\ 100.0 5.76
*************{9 %k ke ke kg de de g Fe de ke okodk ke kok kk gk ko kek ok kok ok Tk ok K kk ke k ke k ke k ok ok ke ok k ke ok gk kv ke ok kk k k% ki
Q
(}O
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Table IV:
Metabolites in potato vines following granular application of NTN 33893*

Radioactivity in the vines = 100% S <§§@
mg/kg values expressed as NTN 33893 equivalents &§9 .&gs
QQ’(\\Q SN
<° C&v éﬁb ¥
***************‘k*********************************{@*&****y*'@Q\%*************
. \Q \9' Q\’C)
Metabolite/compound @Q\ \o\ xOQ i o A mg/kg QOQ@
T \% ‘Q \QJ Q 6@ .\f?
components 1 + 17 = NTN 33893 (I) \\ ’& \ \e‘ @0 26.7 \@?§ ,\o‘\
metabolite 2 = 5-hydroxy compound, WAK &%@ &L‘Q{?\\ y@f\ 4.6 & (926 &&Qé,
metabolite 3 = dihydroxy compound, WQ& 1@3@%@‘}\)&@ 0.3 <§‘\O 0°02 GOQ O§
metabolites 4 + 19 = olefine compq\hnc&p%@% 3§8§4 (VI) o‘é\@Q 0. 9& 3\
metabolites 5 + 18 = mtr‘os1m1ne0>coﬁpg)ﬂ\1d\& \ié)( 3839 (VIII) 25\\65\ Q@f &
metabolites 6 + 22 = guamdmé c@ gizf’N 33823 (II) 50 8&&? @°> 0(\60@4‘\8
metabolite 20 = 6- chloromgb(}tgzm \»‘a%ﬁd &QII) ‘\&OQ\\ﬁ &\o \&QO .48
metabolite 21 = g1ucos1%e\o%8ﬁ %qlg_* 00 6(' {o\ ™ 0,08
«\ &R
Q/ ) O QA &9 NGRS
S VAR \ e
total identified & &9 e° NG & KA (55 3.19
RIS P& & 5050
OO _. F &P LS
14 unknown meta“bob‘*it@% @43 o FOMPCIININ @ 16.1 0.93
(Q AR & & D <0
n-hexane phajsoé@ & @@ &4@ Q 0«,\ 0& 0)00 & 2.1 0.12
non-—-extrq\&%a&re&@eﬁ%& 0&\\\}&0 s\&\ N \\"\'Q 26.4 1.52
&S 0 0 W, &
Tot%;po & & \0;*\ ¢ SRRSO t}\o‘ & 100.0 5.7
* % %*@‘s\***&*&*@*************Q&*@f}*&g*&*'I{Q'k********************************
S O P I
S &8 g8 &
@ &§\ 'G& &§>&9‘<9 ¢
Q QQ 009 Q% @ ((\ Q/Q
N \ \\ \
20 6 X Q,{\ \(\ \QQ \(\
Q™ 4§~g§hmmat10n of tQQ qﬁg Sbf the individual metabolites from the dif-
.\Q/\ &q, ferent phaseéﬂ\ ({g@e Tag\i‘ééﬁl)
& N &
W ¥ O ¢
R .66 & o
! \ Q§>S$9
O
o“\\g@
O
o>
N
Q
Co
Q
(}O
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Table V:

Distribution of the metabolites in the extracts of potato tgﬁ%rs foltewing

granular application of NTN 33893 0@ 0)400
Radioactivity in the tubers = 100% é§va $§‘
mg/kg values expressed as NTN 33893 equivalents &oQ C((& (;@‘ng
0}0 & FESE
O
S N 5
S& ¢ 8 S
*********************************************@gt\\&****ﬁ*g‘&*************?\@*** (}O&
AR SN ¢ X5
Metabolite/compound Y \\Q’ QRS 4 m \
RN & 2
n-Hexane phase ) 60(0\0‘2}@\600@(\5@ 0.4 .\QQO.gbUl &i@é
Ethyl acetate phase 6@0@\&&\\0@(}5\6@0& (6l. 3)0&‘ é@ 056)05
&Oo N @\" & S \\(‘\\
component 1 = NTN 33893 (I) \9 @o) O@ & 3\9 35\ 0&64@?

metabolite 2
metabolite 3
metabolite 4

5-hydroxy cﬁnp&@rgbdg 0Q@’IOS (IV) 650 \(\0 @0) *%
olefine Qﬁ\mg@ug@ 0@@35884 (VI) g\* 0@3&»\? © \oﬁ” 003

6- chlo@né@o@% ¢ adid (XII) & «Ong 5 0.002

1!

F o 3\
metabolite 5 = unlggb\iégﬂ Q@@ 0;0 (\Q/Q’ 0@0 @&\\ 6&0 &% @ 0.003
\QQ o Q/Q/ Q’(\ (\Q/ O 0 &OQ 0&A { Q’ \
O Q, \ & O O
\@ @Q’Q 006 \6<”0 OGQ’Q | 6‘06 g\,"g @%& O(Q &
Aqueaus phase & ¢ Q:\Q R FXls Qp‘a(sl 9)  (0.029)

\
SEL q‘,\o 3.0 0.003

componen’c(3§§>64Q Iébﬁ\l @)3 (1) RS
‘i@"tg} 1.3 0.010

metabol&%e&? N nq@me compound, oNNCQ

C)
metabﬁ?i&e 8 -@@ i\%l-:nromco’un1c<§at>ckd‘9 @‘\I@D\\ /.3 0.007
é> & ;$ \$ Yb & Q Q?
6 F & \0& &
@@u@nqﬂn\ﬁ%g@%ohtes No. 9- \g g’é’tgé‘\e O
Q O
S 16 and:& 2% and 0.001 an Sb\ma{c,%%gf \é’ach 10.3  0.009
S & D« $
& 2
@QQQQéNon Q}?tgﬂctable res1due@Q 6\ &6\ @Q § 6.4 0.006
N\ 6\ \' {\ Q Q.
6O(J g & Q/ '8’(\ \O \{\
* Q&%@ SN O«\° 100.0  0.091
x§” ﬁ&*************ﬁé@*S&****#&ﬁ&%***********************************************
3
W o QO
3 O < Q
Q Q Q\@ &v&
O
N \§°
O
&
&
Q
Co
O
(}O

Project No. M 173 0297-9 Page 36 of 70



Table VI:
Metabolites in the potato tubers following granular application of NTN 33893*

Radioactivity in the tubers = 100% NS
mg/kg values expressed as NTN 33893 equivalents 00‘@

X
O @ & &
‘k************************************************ *)@t****gg\**\éq*************
&

Metabolite/compound \0\\ &z} c‘,& mg/kg &

W o\ & ¢ N
metabolites 1 + 6 = NTN 33893 (I) \\ \(& @\ @X&‘ 48.3 0. 0@& &
metabolite 2 = 5-hydroxy compound, WAK ﬁ“{g} (@9) ,@}\ 8.0 @0007 &

O

metabolite 3 = olefine compound, NTN@%E@% &\VIQ)Q 3.1 &\0 0@%)03 30

metabolites 4 + 8 = 6- ch'loromcotmnc thtiﬁ@ (é&I& 9. 0&\ aﬁ) 0%:’6\"5’

metabolite 7 = quanidine compounﬁ, @QT%)@\&\@\ QS(II) 11&\3 \ \gf
\\Q' @
——————-——W—& —

total 1id ¢ O

otal identified < b@ 400 & \ @b ,Q O‘2).@073
\ 0.0>. O ’&0 6 o o\ A\
NN o O O @

& Y O 0\0&0 Qos 4  0.006

5 unknown metabolites "
n-hexane phase \0@ &

X
non-extractable reSidue:’ ?
@ & @tuo@ 5 bqy SQQ & 9 .
0 ¢ TR PN
\ A QY " O
Total & & S¢S LS @ 100,00 0.091
S WY N \% Q
*********@k@&g@@* z@**************@ﬁ: &%«k*@*i@*-k***********************
Q
& & ¢ O \\"’

* é%@toibrb)%f@the quant1t1es(jé?f ’e‘% “lg\@\v\}iﬁual metabolites from the dif-

Q/\O) ﬁ%re %gﬁes (see Tables\%) GQO 0° (960
O 60(/ (&\Q/ 6\ @\0‘9 \\\ OS\
. o0 \\
SRR &OQ N & Q‘O (\@
R O ¥ AR\ & & o$
O & AN RPN
N WO SPCANIF RO
Ny & T &
@Q Q & O N 0 O
Q V80 oL O
¥ & 0 0
) NS NI
\ AP > G
¢ A v Q
o O &
N
» & Q
& \\(; \\QI
,g\\\ O O
Y &
3 Nk
& &
O
Q}\
O
@0\
CQ
Q
(}0
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Table VII: SL\QO) ¥
&
O :

14C-Radioactivity in soil following granular app]icatigﬁQé{\f NTN®&§893 to po-

Q" X
tatoes o) SRS

Radioactivity in the soil = 100% W

mg/kg expressed as NTN 33893 equivalents N

N QN
@\\ ‘5& A& '\é N &
¢ & . O 6\0 . 0\0 Q
¥ & & P & v
GQ \QQ} \\ (\5\ oQ
O
**********************************gﬁ*a\

QQ @ .\
QY o5 .
3 %W’g{- 7&*************&@*8qu***w*@*
Soil Depth Radioactivity

% 3 T & . 5@8\1@6\\
(cm) % 0$?§ éng; qo)i’ Bq/d @&i 6)&@0&&@3:\@1\ Q}\%
—— T I T
W S 0 88
10 - 20 318 k&i\@ &o%\\&&‘\s@&\él (3@9 &,\\\C’Q&o?& }
20 - 30 &@%g@ & & 20.70 35.39“&@ ©
30 - 40 $0® QQV

(90
X\
\

™

Q
© 0.63 .\&5} W& g@?@“ W 0.002

\
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Table VIII:
Results of the storage stability study of parent compound and main
metabolites in potato vines following granular application Q@NTN 33%83

&‘°0 &
Radioactivity in the vines = 100% & &
: ¢ '
mg/kg values expressed as NTN 33893 equivalents & & (;&@ &
S &
**t**t*************************#***‘k*********************** **&**t****‘ *\6&“********************
o©
1. Analysis n&\@sis OQ \ 3. Analysis \,‘o
Extraction date: x@?ac%?’on& ataa}@ Extraction d%&
29.8.89 (day 51\&@‘9\&;@9%\? 203) 1.8.90 S 342) @@o
\\ 5 N\
~&§'$§’é§'59'<¢’ HF o FE
Compound/metabolite % mgﬁ&g\o% Q> {6 2 mg/kg % &(&\ GQO mg/kg.s .&c,)o
\
T E§ N é NI &i §§ T X &
o & D \\é\é Q& o 8 i '\C\)S
n-Hexane phase 1,428 @\\0@8’2 GOQ \@2 14 0.12 3 &4@0) (\6 &11
____p_______m @%6\&@ ‘g ' . o O ‘ 0\‘
A\ J
Ethyl acetate phase @6.{@6 O® @034@\} 38.2 2(@ (,OQ ,&@(13&5{@& .\0\0 2.51
0& 0\0 \\.{\Q&& \60 60\' (\6 .&0 \O 64
- O O & O o F O WL RS
component 1 RO A {Q\ &0 @ 1O
NTN 33893 (1) A 2088 O 0130 21.9 O 28 O a0 1.45
AN’ g O O O & .90
RIP SN S\ &
metabolite 2 = \ Q}\ 6@ ,&0 Q 06; \}0 0\ &«
5-hydroxy compuun%ﬁl\l@ @\Q’ 0.31 66\913@(’} \be 0\\.‘@1\{)@Q 3.00 0.21
e ™ *~ \ RO\
¢ Q/ Q N O\
metabolite 4 C@) 40 (Q \@ Q@Q @Q 6\(\ bq} 006 &QS,\O
olefine com@un@ﬁvw Q,(J \ 2.42 0.16 \\Q O \1§.QQ> @%.12 2.13 0.15
6§ & & & & O 3
\_ &9 3 P P O
metab:g&\t% S \Q o 00 00@)&‘9 @0 \SQ ,&é\
unkn & o O N 1.78 00,18« (258" 0.15 2.02 0.14
\ ' " S
Q/\ Q,Q 0 (,0 N (» O
Q,ﬁ\qus&s ph%ﬁ 31\\00\ oY %b%oo W 33.3 1.92 34.4 2.46
0) 60 6\ ¢ 6 6\
& & Y 6
(*\g &‘componiqft &60 &OQ \ O&\ © o
IR nost]o) NIR 33893 (1) Q 388 & (@ 3.43 0.20 4.20 0.30
N Q NN O
G 6 ¢ S Y @
oY @ﬁ>t 20 = ¢ & &
N W? te 20 = C O S
Q\ 'S O ®
Q’h oronicotinic P O
o a@nd (XI1) & & £735  0.31 5. 69 0.33 5.42 0.39
O &K \
O N &
W . o N
3 metabolite 22 = ¢ .Q& Q
Q guanidine com@énd (II) \0\\ @%.45 0.35 6.03 0.35 6.65 0.48
RN
NN
Non-extractable res@ue N 2.03 26. 4 1.52 289 2.06
Q/Q
**tt****t******q‘&'*******t**********************************************************************
Co
Q

(}0
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Table IX:

Results of the storage stability study of parent compound and main metab-

olites in potato tubers following granular application of l{@@ 33893. o
O Q
O
Radioactivity in the tubers = 100% 0&(0 .
mg/kg values expressed as NTN 33893 equivalents

Q/o
o @(\’(\ & 06
*************************************************ﬁ?*%ﬁ******g*t&*************

> Eb.é&n@q\%/sis

1. Analysis \@Q K@
gﬁction date:

Extraction date: WV \0\\
9.2.1990 (day 169)\”  7.9.1990 (day 379)
e O QO Qv Q ,
Compound/metabolite % @@Q &\Q/ @0 (\% mg/k & O
7O <§3‘@& O J 6?‘ 650
NN 0" & S » &
—_ Q @) A\ @ . . O Q
n-Hexane phase 0.37 ¢ é\b 0@@)8@ & 0.79 ({\&\@.OQ@OB .%60 so\é
: Q N\ Lx

NS 0
Ethyl acetate phase 61}}0 &\ A \
O

\
component 1 = & @ Q0
NTN 33893 (I) é&"@&%@,& & S&Q 0.045 4\@@

O & W0
metabolite 2 = 0& 0&0 O ’@ O
5-hydroxy compound (é\\@ N

(7
metabolite 3 = @0@&
olefine compound <

p O@éo)

RO A NI

Aqueous pha(%%)(\AQQO\@..'\Q' S 31.9 @i&l\%%@ 006 N27.5 0.029
N k@ QP o8 \

met:?o]i ‘%@&%‘?&ogﬁ g&gt}e& t}o‘\ N \\\& O @0\\

mostly NTN'338935( 1) 4.83" o 00044 5.31 0.0056

O & 5. O
me tgﬁ olit gb‘&/ & & C
gyanidine p@ﬁnd (I1) K
and metabglite 10 MBTY O 0.012 9.97 0.010
¥ Ao ¢ & A 0 &
{\g\% 66]%1: abo a}?\t %(\8 = OQQ/ A\Q \& &06
N SN A
N gh}@” icotinic o &
N a(z\@\\o\g I) ) & &\'(\Q’
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Figure 15:
Proposed me

t@Eolic pathway of NTN 33893 in potato plants following granular

application’
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SAMPLE CERTIFICATION

(O

Appendix I: |
Radiochemical formulation details of the test substance
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Appendix I (continued):
MS-spectrum of the test substance
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Appendix I (continued):
TH-NMR-spectrum of the t
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Organic carbon [%] 1.40
microbial carbon/DS soil [mg/kg] 280
pH 4.73
' i 1&§$ Q
Cation exchange capacity [mval/100 g] 7.5<3\ N\

sand [%] NV
silt [%] N

Q (@
clay [%] N\

N
Texture analysis accord1ng<¢b U§

o N
from "Landwk&f'ﬁﬂaﬁm1 ‘gL%ntersuchungs— und Forschungsanstalt
Q
<z, O

FRG AN
@ o

" Appendj g >
3 ppendix II: o oS
R Textural ana@§§1s of the $0i1 "Monheim 1".
Conducted by Institute for Environmental Biology, Bayer AG
X

Project No. M 173 0297-9 Page 62 of 70



Soil type : Monheim 1 (see appendix II)
container size : ca. 1 m2
Filling date : 31.03.1987
(‘;&\0) E)Q'
Q
Fertilization measures : 13.02.1989 1000 kg/ha &§9 <§9
"Nitrophoska special” Q§° & @({\\o
&f&<§& Q§9<§&°
&
From 15.05.1989 on onqupgfﬁcatgﬁn a° week
alternating between~§ﬁg§ﬁsa1“§§nq§ Fertisal”, éﬁé
2-4 liters of a 15’ 9;9}\? sohﬁugn applied (’\&" (,00
‘0’&9 && RN & &
Q
Plant protection measures: Date $ th?e{\;@%’a@\(\@\ % a.l. @0\? @6"
& \(\ N NS & &
6 Q/ ’00 \}Q/ O(J $‘(\
69 A QIR
01.06.83° &‘ﬁ]@%mﬁ MZ 0.25 1% ¢
12. 060)@9\\@ 0)@@ Eqrawt 0B21 g\fﬁ@*\ 5 9@3\‘,\@0
\ Q 0 Q> O
O
& Y&\\ &Q bo(' Q@ combi 60 Q&’l 0(\ \\Q}\
é@q@@.&@ & (O°Antraco] \& @0 & e
Sosl0r89% & Ridomil v\% g
§ GG Ridont GB 6Q S
\.\@ §1&%\)Z&%§§ Cupraw%@ @P-&o.&ﬁ.g@\
e%“ «99 & & & E comb o o0 <0415
& e . Y O & &R
3 C L&
@ (é&? 89 Antricol & & (0.20
O @
R\ &} & @.\.Q @ .08.89 ShelV Phosdrigd”  0.05
Y & & ¥ NENRCOINEN
N o@\ \4@ Lo G
Average mo@ﬁ 3’/ \tfé OQ\‘\\}CQ \&\0 \o\\@’ \\\‘?
ture (m@ sgj'e\{@agogr&o%nd N \Q@C’ @o\\ \SQ\\(D&@G
1eve1\@° & ﬁ.u&s?" 33} sun- 05? o&)@@& \O&Q\}@@Q
.o 0° & X
sh})@e@&{‘ N Q& O@‘Q Mo #51%,@ & Q<§\(§E@ﬁsh1m=: (h) Temperature (°C)
Q/Q’(\ (,&Q (\\0) °\,6 AO c,SQ\ N \{\\
.cf)) 3O @Q’ > ™ e \\5\6\\('5\
PO Shpfite & &8s 8.3
FR O @ May® & 290.7 15.3
8&' & NN
Y PN 0600 O\@ Q&%@ & 231.0 19.1
& & My 214.0 21.4
& N O Adgust 209.0 19.3
\ O O ¢
N O O L0
QQ‘ \C) \\(/ \QQJ
N\ ¥
Q\éﬁ'
Appendix III: N

Growth and EnV1rq§ﬁenta1 conditions
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Appendix IV
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10aC
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Radio-TLC stab

10N

ot

&
Solvent sy§t

granular for

23:12
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Weight/Volume Tubers Vines

Weight at harvest (g) 3833
Weight of subsample (g) 500 0&\ 100 400

Volume (ml) L

methanol /water xO
. O 3 Q

(tubers 2:1, vines 1:1) 600 & & O \(\Q\%OO

.}

methanol 600 V§

dichloromethane (2 x)

\
] éQ/ b&’& R\ ':Q/ QQ | i.)\} &O&

Volume used for extraction of Q

o & . O
the aqueous phase (ml)* ¢ @& X & @ K

n-hexane (2 x) & >
ethyl acetate (2 x) §§

A e

: &, O YK O
Final volume after concent%agqbolgbo ml) &o‘\\ AR
® & O F S P
" & O @Q

K O
FI&P

' x§
" T@Q%g@e 5\5\@'@&9 was Obtaine\%@(ﬁf&t@r\@o igﬁé\ion of the extracts and removal
@®Qf @Qéthar@ﬁ} @gld dich]orometl&%% |
0% 60(’\\ (Q\Q’(\ 6{& \)
X & &

2
o & ¢ g
RN 0 S
N . ¢ A >
\\(,0 Appendix V: O ’.&\QQ\ Q}(Q

X" Weights of pot,asﬁﬁ samp]eg&aq& subsamples and volumes of solvents used for ex-
R traction and Q@rtitionm\g&’l‘\
Q

8
A
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Vines N C&& Tut{é?"gw
radioactivity O @ radigackivity
in analysis in total \§¥Qﬁ.na1x§}sg§’ in total
sample sample .\&‘ @‘amme&} \((S sample
(kBq) @ & & & (kBq)
~§'f§ 2 o <
NPT
n-hexane phase 10.53 Bq/200 ul @P\igﬁ” L \Q\Qé@\ Bq/3 mli 0@%
$Qz \(\0) 06 \'Q,Q &Q,O\

N Qo
O O @
ethyl acetate phase 172.7 Bq/200 m@o@ o;é\ %9% ' 393.4 Bq/3 m&]\&Qg%.zo&O
< X ¢
O(\b \Q,Q/ Q}\(;O X, . (S\\O . Q&b \\S\
N1 & ?>‘° %; %9 0 120 PR
62.8 Bq/zoog%@, & 18026 117.0 B@ﬁ C)éb V13065
S (Q&§'Q§ P O O 8
Ny o NN

L N
QRO v O . O%
143.2 6
¢ O & O{\% &5\%@ <&
R

Fraction

\C’O.

aqueous phase

Solids 3
o

& \O
BRI S il
QAN

total

(/64

X X .
.\@jia@“data from the(&ﬁr;\@ysis of

\
potato vines ag@~°tubers C;;\OQQ
\\(» Q

O
N

Project No. M 173 0297-9

N
Q
Q>

&

o

8
Fadioactivity in the different fractions in

Page 66 of 70



&‘° &
\00 \(\0)
Fraction Radioactivity in analysis sample @hd %ﬁ totﬁﬁ'ﬁﬁmple
day 5 day 203 &5 \%2
Y Y €§>*0 .x@s &&
~————mm~———-—————————————ﬁ%—xf;————é——é* — <@
&é 6§> ,99699 éf O
n-hexane 10.17 Bq/200 u 10.5 %Bgyzg& OQ 5.52 Bg/100 @? O&"
phase 8.64 kBq/170 m] 1196 {@q&%& m@b“ 6.62 kBq/]@ﬁ ml &
Q 6§ 69 O <§ & 6\<é’
ethyl acetate 91.67 Bq/200 u] «0 @3720@‘7 @/@tﬁo i 79.3 5&;@%0 m\\e
phase 220.0 kBq/480 @q@e 0)@9%3 kBq/240 m1 15§\ &%8/2@\
\\ O)Qz 0 &\0)
Nod @ N ¢
agueous 72.5 Bqg/ ,\& &6@0% Bq/200 ul & 5&8@9‘%5} n
phase 188.5 g%@%}%@ Q&eo 6 kBq/575 éﬂb a&k@/zoo ml
B o &R
&o) o e° @ & 0°
Solids 2]@8@%/(29 (\ é\ 2627 Bq/gO OQ C\ 45@6 Ba/g
' &19*“8&8 % g 143.2 kBQ/5A.5G & &27k5q/54g
5 éb‘z’g 965 %?88% a\o‘gix\gf NI (Qg
Q/ 3} AN SR G M e
y & 6& ¢ ¥ 6 é~ bp‘§§
SR @,Qg, A\ > 3 59 &
s && ®‘° s S ‘\° So
. > Q Qo0 O &
Q}\ & & S & Q& P&
30 (\Q x> .Qo)‘ X (3)0 O Q- KQ %
RV MR ONNON ot &N\
SRR LS $ "
N &Q '\® P o ‘O\Q/ N g
AR Q L W S
S O N O &
& R SR X & &N
o ) NIV
0 ¥ & 6@'4§50@$ N
X, N D
) AN OV NN
¥ O & S0
XA &Q/ Q \QQ/ 6\ .\c;')
& & A &
\\(J bo(z .QO’OO@QQJ
0 WL
) Q\\\o &&‘
Appendix VII: Q8

o
Raw data from thg&ﬁnaf331s of radioactivity in potato vines for the storage

stability stu%ﬁ?
()0
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R
NI
600 | | \(\0)
R & & A2
Fraction Radioactivity in analysis g@‘n\g@% \9@%\\0@&
and in total samp\\l\% & &6@ <& O
NI \00 SAE &
Vo cday” & &
day 169 S ii@(\g}% & ¢
0 N .. C : |
- - e - e Sé——_ \'O
& \(\% R & &0\ @@0 |
S LK & 8 &
n-hexane 2.35 Bq/3 ml @ @06 S A\ @‘Q’ 1.95 Bq/500 ﬂc'l}o & 6& 0§
phase 0.157 kBa/200smls” & (& 0.078 kBa/20 ml¢ S
N \ O O
ethyl acetate 393.&@@@ &rﬁﬁ’ 0" Q\@Q’ 152.6@@@@8%}1&\6 \QQ}\
. | | {
phase 26@? bB(\%EQOOG%&O 30.&@ %é‘q(\é?) xi) ygf”
0% (\6 O 40(\ & Q‘\\ o a&(' -\,& °O\0
0& 0\0 \\(\0) & : \(\\0 60\' 06 .&0 \O\ 64\
O 26D B3 /a7 &
aqueous (\5\& N?'{éﬁ Ba/3om] & %}Q\ &Qaém 3O
phase Q@" \{;\,@(\1@69. g&.\g%so ml t}o*\ &OQ%@%Q@B\ 5 ml
R A\ AN Q¢ X A\
$o© & OQ&L 6{\& @Q% ‘0&6@\’& 0)&0 Qo‘Q Q&o
Solids \QQ}\ QQ}Q}&Q& Q:\.Q\3 2{05} Ba/9g 4.\6@6 &Q}\Q’ \0&605:5 @@&B q/9
O & % 2075 kBg/75 g O & ¥ V4478 kBq/84.7 g
"‘ Q,Q. 60(' &(} ‘ " \\Q(J 0:’\ 0(;\ 0)0\\2( B
Q5 O A O O RN
30 (\Q x> .QO)‘ \,\% 6)0 &\0) Q- KQ %
(\\QQ\.\Q}\ e o Q}QO(Q
& & O E ¢’ & O
D L N &L O
N gé\ O O W . g
SECUPONE A S WS
& & & X N & O
O & L & o @
Qo \0\0 O\a (QQ/ .{\, ,00 a&
L & SITP SIVNNO
K " O(’ &0 Q
NN AR . SR
.. 0, ¢ Q ¢ 6\ .c,;‘)
N &
O O
| c)b & o
Q& Qxio\ &%\
O
Appendix VIII: 00\\ &

Raw data from tql'/@\\hnawsis of radioactivity in potato tubers for the storage
stability stug@.

&

O
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Liquid samples:

Number of aliquots

Amount per aliquot
Instruments

Quench correction

Solid samples:

Number of aliquots
Amount per aliquot
Instruments

Statistics:

Reproducibility

3

0.1 - 7.0 ml
1. PW 4700 (Philips/Raytest) 0@ 0)@
2: Rackbeta 1219 Spectral (LKB§:>0 <§9
External standard 0Q C&& Q' A

S NS
3-5 (normally %&Y“ %& O 6\(\&@ @0‘? &

30-250 mg (ne?rmgdﬂ@@@ﬁ@“ mg) &\00 & Q&‘\ &

Oxidizer §6§b695§3afb @Packard) and <§9
0X 300 (ﬁa\(&e &

\
cﬁ *@9 S &

Qj:s &e‘\‘j@oﬁ & %5\ (standard de%q?l\tb&n\\@ &&hg@mean value)

)
&\}

K \, —'\'o B
Comparability E>Q§ 6 +5§ ‘?7 (1 samp]e mhagﬁ%gﬂ'%§%néa1fferent instru

\ O ments)
Q W X @ \\ \0
& &3 '6\ N o W ¢§ O
SISO T ¢ & o0&
Q" \,Qf GO A O N\ W QQ Q
\(\ (, 6\ \Q v (\5\ & N
Backro d \351t of the 1ns EF én N .~-. %tmaﬂ subtracted from the

meask&e@$%&%%>§%‘1g) & S &
\ C ,&0& \}@Q’ a}\o C}é\

O

O
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s 60(,%?1\51:&%1,\\@%&“ Gel (7 ml) @aﬁ@a@g)& *&\\(’
» §g Carhﬁ%qﬁb (8 m])/Perma@f’Q? @fb

20 - 30 cpm
19 - 37 cpm
(quaranteed < 40 cpm)

%backard)

@9 (g& <¢?~$
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Measuring time of samples:

Generally between 10 sec. and 40 min. depending on the amount of radioactivity
in the sample. \@% o

The measurements are stopped after reaching a 2-sigma errqﬁbof 0.7%¢" If this
error is not reached within 10 min. the measurement 1is ﬁ&Opped a the 2-s1gma
error of the cpm-value (PW 4700, Philips/Raytest) or<§ﬁQS%rron¢S§&the dpm-va-
lue (Rackbeta 1219 Spectral, LKB) reached at that ’%mea1s pR@ntﬁﬁ out. The
error of the dpm-value is calculated from the 1‘6%%@% erggp éf'the cpm-value

and the error of the quench correction curve @QQ xo ({@
& N Q9 <§\E@ &
6 ™ ‘(\ 4 O X
Detection 1imit: & O \0@& N &Q 0 ;\\@C’ O@ R
S & & ® e & &0
X :
2 X background RS \\@\Q/ ROPN Q}\A o\(\‘\@\ 5 Q,O\ O
SIS INOEN e
: . & b‘z} & 06 N \\s\& OQ\\ .é»\o O \&Q’ '
Counting efficiency: O O S & &0
¢ O . O & o & O O
0 QP \ Y O O
0 \ &\\ 00 AO &OQ Q:\.Q QQ
RN
Instrument Pl&@m@ Q‘Qh {\‘Pn Q;S% = 84—-03@40& &\\b 6@0\&@
N\
agj&:g@s &QZIQ\\(LKB) R &
Q 0
‘$ ép X O \@\<> > & @
& & ag ¥ N & QKO
O L &Y e C N Q& @
C" o & N ¢ & O A
M AREENES N WV .0 X
N ¥ QA X
NP NN O NN
NEENI S O\ O QX
¢t \& A LA Q" O
" & x5 O x &p O & N ¢
Qé*@§\c§ S§*Q9 ¢S 6;69 8@ N
& & W E NI
DRI » O \’“ & .
NS O P » W, O . @
2N N N &
Y ¢ X QIR IR
.9 2O Q O NN 5\
R o O O \ O A\
FF ¢ X N & O
¥ R \ QP LN
RS O & @ & S
N Q NN
AN RcIIN &L QO
¢ X X, -0
\\ Q/(, & o, O o)
O ¢ A v Q
O N\ &
O C O ¢
AN O Q
N\ O & X
< Q \0\ %\
Appendix IX (cont1dﬁg§$
wv
Measurement 05&Rad1oact1v1ty
(}0
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