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(VIL), C;Hj:0s which was furthe_r converted to -
a diketo p-lactone: (Xa), CaolyOs, by chromic..

acid oxidation.
The diketo compound (Xa) was dehydrogenated

by selenium.dioxide to an en_e-1 4- drone (XIa), .

CyH60s.. These results indicated the existence
of the partial structure 1 in G-IL.

By alkaline treatment.a ketone (IIa), C“Haooe, )

obtained by ozonolysrs of G-I, gave an a, 8-
unsaturated ketone (XII), CisHz:05. On oxrdatlon
with chromic ac1d-pyr1dme complex, the conju-
gated’ ketone: (XII) afforded an ene—l 4-dione
(XIID), C,gH;0s. It followed that G 11 had the
partial formula 2 (p 25)..

The evidence in support of .the presence of
the partlal formula 3 in G-II was obtained by‘

the following reactions. The lead tetracetate

oxidation of G-II gave a B, r-unsaturated keto

r-lactol. (XIV), Con;,oO,, When the lactol (XIV)
was acetylated with acetic anhydnde pyridine
and then ox1dlsed with chromic acid, it gave
an acetoxy-a, ,B—unsaturated keto r—lactone (XVI
b), CHHSQO, On alkaline hydrolysis and subse-
quent chromic acid oxxdatlon, the compound

(XVI b) afforded a dihydroxy ene-1, 4-dione’

(XVIIa), CyHzOs.

The acetoxy r-lactone (XVIb) was cleaved
with ozone into two parts, an acetoxy acid (XIX
a) and a keto r-lactone (XXa), C,SHmO., mp.
65°. The infrared spectrum of the dlethyl ester
of the former compound proved to be identical
w:th that of diethyl a,a—dlmethyl B-acetoxy-
glutarate (XIXb), C,sH;:0s. The formation of
this acid confirmed that G-I had a: dimethyl
cyclopentane ring.

'On the other hand, the keto r-lactone (XXa)

%10

was_converted with alkali to an. epimeric. keto
r-lactone (XX b), mp. 127°.. The sodium hypo-
bromite oxidation of XX b gave bromoform, a
dihydroxy dicarboxylic acid. (XXIj,, Ci2H 406,
and_its p-lactonic acid (XXII), C,;H;0;. The
lactonic acid (XXII) was dehydrated by heating
to-a mixture of XXV and XXVI, Cp.H,0,, which
was followed by ozonolysxs to- formaldehyde, a
lactomc acid. contammg a cyclopentanone (XX..
VII)A, C11H,2Qﬁ,_ and an oily product. (XXVIII) .
With alakaline treatment the .oil. was converted
to a dlcarboxylxc acid containing an a, §-unsatu-
rated methyl ketone (XXIX a), CUPI“Ou These
reactions conflrmed the presence of a methyl.
ketone and the partial structure 5 in.XXa,

On treating with bromine in glacial acetic acid
the dicarboxylic acid (XXIXa) gave 5-acetyl 2-
.cunOn, .
which was oxidised with sodium hypobrornite to

carboxyphenyl acetic acid (XXXI),:

give bromoform and 2, 5—dicarboxyphenylacetic
acid (XXXIID), CyH;Os.
acxds were identified with the synthetlc prepar-
ation. The fact that.these acids were obtamed
coupled with the formation of a cyclohexanone
r-lactone (XXXIV), indicated that the keto 7-
lactone was as shown in XXa, N

The formation of «, a-dimethyl g-acetoxyglu-
taric acid (XIXa) and the keto r-lactone (XXa)
from the acetoxy a, f-unsaturated keto r-lactone
(XVI b) and the presence of the partial formula
3 in G-II have established that G-II has the
Moreover, other toxic substa-

These two aromatic '

structure of I.

nces;, namely, Grayanotoxin-I-and -IIl can be
easily deduced from the structure of G-II as

shown in Figure 4,
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CHuz st L PMA BamU T & R S BRI e o 12, :

DEP r PMA 7% chloroform ik & UT B4 L W,

BlUs2kng4s & LT phenylmercuric

chloride, acetic acid, O, O-diméthylphosphoric acid 3.k ¢ dichloroacetaldehyde : {i1>dt

DLDOBARI Ay Btk bialdui:,

Wiues®-c12 phenylmercuric: acetate (PMA) 2t
parathion, methyl parathion &%tV {E7PEIG
#%3v p-nitrophenyl acetate }; X t¢ O, O-diethyl
(3% dimethyl) O-phenylmercuric thiophosphate
B, MRS X THIRART 5 L 2 5H
{zU7s ¥7- T EPN, diazinon 7¢ & 3T [k
DRUIERTT S5 & & b#E LY. 4 phospho-

nate BYHFHIT B % O, O-dimethyl 2, 2, 2-trichloro-

llhydroxyetfnyl'phosphona'te (DEP) oW ClAi

@Ef'j’[’.i’ﬁw DEP »t pﬁrathion 715&—__&'1‘1!'{:{33@7‘;'
LET PMA & IG5 &2 R Lo T i

TH, . . R
1. 'DEP Ajkkiiitaty RAMRIOENZIL
i #» Y ¥~ & LT DEP4%, HEKBIL
G2~4 % % B BFIE o<, 500 KH/FELT
DEP o#EZ{b% RAVERDHIC I THRET L 72
FOERITE 1 X OB D © phenylmercuric
chloride (PMC) & B& LABSiiiatnmndsh:
75, PMA < ethylmercuric phosphate & &
L7813 DEP B¥ L AT 5, 7272 L Ao
HE1: parathion X ERTWH L TH Y, Eio,
1THKRL OO RINE V- DEP o3iH e o

o Table I.'b Decomposition (%) of DEP in dust formulation after storage at 50°.

Decomposition (%) of DEP
. Hg compd. . | ™ after storage :
Mercuric compds., added (A) e N
DEP 2 weeks . 4 weeks (B) \ (B/A)
None ’ ' ' "0 0
Phenylmercuric chloride 4 % . 0.823 . 0 0
Phenylmercuric acetate 2% 0.382 . 189 50.6 132
" 19 0.765 | = 20.6 75.1 98
Ethylmercuric phosphate 4 9% 0.464 - 10.9 25.6 57

Table II. Decomposition.(%) of DEP in dust formulation after storagé..

Storage temp. . 50°C 20°C
Weeks storage '
1 2 3 4 6 8
Carrier Formulation ‘
Quartz I : 1.9 1.9 19 ! 0.9
AR | SR 2.0 6.5 . 3.4
Talc C 1| 04 137 189 . 0.5
1 24 . 19.3 226 41
Talc U r 4.6 - 27.3 44.5 l 5.8
I 13.4 26.5 3.8 11.4
Clay B T 4.4 7.4 - 10.9 5.4
I 5.8 . 76 8.9 5.0
Clay H r , 7.2 16.1 _ 20.7 5.1
wo 29 176 17.9 6.4
Formulation oL
I: pure DEP4 9% = 1II: pure DEP 4 %-+pure PMA 0.4 %
I': technical DEP 4 % II:

technical DEP 4 95 +technical PMA 0.4 %
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Table III. Decomposition (%) of phenyl-
mercury in dust formulation after storage.
(calculated as PMA)

Carrier Formulationvl storage
N 50°, 4ws.  30°, 6ws.
Quartz I 9.3 5.3
Il 19.3 6.6
“Tale C I 5.6 4.6
I 9.0 5.4
Tale U T 16.8
I 10.9
Clay B I 6.8
S . .
Clay H T 14.4 12.6
1 12.3
Formulation

I: pure PMA 0.4%

II © pure PMA 0.4%+pure DEP 4 %

I': technical PMA 0.4%

II':  technical PMA 0.49;+ technical DEP 4%

Fig. 1.

T |

Table IV, ‘Paperchromatography of organic
mercury in stored dusts. (59°, 4ws.)

- ‘ Spot of
Forrpulation Sg)l;‘t,:::tifo(g phe%)}l:_r_n:ré:ury
acetone +
PMA 0.4% | H,0 +
H,0 5+pyridine 1 +
acetone +
PMA 0.4%] *'2
H,05+pyridine 1 B

{23 parathion @ HH/THELNI XS iF-> &L
72BRE A BRI,

RCBHD %+ Y ¥ — %ffvC DEP4%+PMA
0.4% OWMFEE o< b, DEP r PMA o#B§2ib%
WE LK M2k, W3 OMIThd, WH
HWHE $r Vv — & LAEBAKEREIC X2 T
DEP : PMA ORI 5235, o*+ Y
¥~ OB BREIC IsvC L DEP £ PMA 11
PEDRT LY, BECIXHEHILEIR- XD

Fractionation of reaction mixture

DEP 7.7g

PMA 10. Zg} in CHCly 200cc

|
Stored in 50°C for 2 weeks

Coolled
Filtelred
1 N
| Cryst. | cHoly |-
| ey
PMC — e
- 1% Na,CO, | | CHC13|
— T
+ HCI Distilled
| | | |
|
‘ Cl,CHCHO PMC
' Ether l t H.0 I 2+CHC13
. Neutralized
Distilled with Na,CO,
. |
CH,COOH Distilled in vacuum

!
Washed wlith MeOH

|
NaCl

40

Distilled in vacuum

gg;8>ﬁ_om
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L7avs, ERRARAI o i BUKSIUE IR IR
flc x—=skm= a1 57 0 R PMA (2
) L0¢ PMC ¢t % &10bIvh, G440

IS OLN 64T DEP iIBlhicisvT PMA
PR EOATBUKBULNY & FUE LT 525, BUGH
Htix parathion DY E o T D X SV,

2. DEP ¢ PMA o[t

e DEP L PMA o#fifh% chloroform {2
EhL 2WMS0 I REFELDL, WIKCRLE
X 5 HECRICHE R % 5390 L7-&5 4t phenylmer-
curic chloride, acetic acid s X0t O, O-dimethyl-
phosphoric acid »Hbh bL0oxx, ThEhfit
ARY PNV ITEo THER LIz GRE2K). 7648

Fig. 2.
products.

A Owa | :

Infrared spectra of decomposition

B. cH; coon

Fig. 3.
" products.

Infrared spectra of decomposition

A CHCl, from Sample

B cnely puritied

IR 6> 53 L 72 chloroform JAM Mt A <2 b
VAN 3P X OIS #iEke) chloroform &1t W%
Wl At 1740cm=Y, 137Ccm=!, 1050cm-! PiTicdh D
h aldehyde MBIELTWS 2 & & RLTWS,
% 1: 2 chloroform |3 Tollens }ks L7 24
CUTIHRARRIC Y LCBETH S, T aldehyde X
fiko> M X Tt chloroform » 43t C% e
ol PEo THERX T & Mo 7258 DDVP ok
S Lo T dichloroacetaldehyde #3852 &A%
H5NTWBERZ L bEX, %5 L dichloroacet-
aldehyde TH% 5, #7:, DEP » PMA o ik
ZEEROEET I BANWL 50° w 25 AREFL
=L oH» 5 PMC ¢ dimethylphosphoric acid %43
KL, “hoo #RN50TC DEP & PMA O
ISIRRD X 5 Fbivs 40 L lbihv s, KISIKBE
KR EEL ORI L L X H5RH0THS S,

Cl -
CH°O>P—g—c|:—c1 + ¢ ugoocc
CH,O” | | |

O oHda
— C"’O>P— OH + Cl>c-—cno
+H,0 CH,O (}I) Cl” 11

N\
+ L HeCl + Cllacpo}l

AN HWTIE 4 ) ¥ — SEEGHOB&IT
chloroform rf1& [IMDIIIGA 1Fcd>iv D57 DEP
DORMBEMES D, LD *x Y ¥ —OWEITIT X
v Y ¥ —ZXo> T DEP pU X, £l 5
iz ko T PMA » PMC i2Zb b, Il EOR
IS E SRS P AR ASARY ib ot b VAL N <R 5L T/ T/ ST AW A TR
Lk B D,

= L=

L BRAamFlo@msLit

F2EURT X 5 A &0 2+ VY — % INT
DEP+PMA @Al X 0% 42 Ntz - < -
Y, 79 Afiduc Ah, TaACgkLT30°, 500
fitR iR L, DEP 15 ko8 PMA {3 ROFRIE
LML, Flom—r— < 7571210,
TR O B L 1o 1o,

a. DEP O#AMERIMT _
DEP o 73tk U Tl RRUDERIFEIED 23H 505
SROBELDEE T DT, &5 HFNDTRDH

CX BT EREBRUERL,

SyFTEE . MFI 1g 2RI $RILL  chloro-
form lcc # Nz 5. S54OMBGAR L 72 ® B carbon
disulfide 10cc Zfx X < .50 ¥45. T@MU LR

41
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S DMILA T, EEBEA B I mm oRE e
(FEHERD) 128 Y ) U HIRD. i & Advis v 2 40T
FeFsizds X, 990cm™t 735 750cm™t FCOFRI A~
2 P vEBE+ 5, DEP o#tifh 400mg % e3R8
HRCIRILL, chloroform 10cc Mz CEnd, T
DX 1co 2 MRERYTIZ &' carbon -disulfide 10
cc ZMAT XL EE, HH L AN A~s bV
&wﬁ?%ﬂmﬁ@S%mr1®Eﬁ$éﬂtf%
L0, BT Ly &kalic X b DEP SEL# I H
Té 1&®n7/#mmﬂ N T2 BTH S,

s AR OBEE X #ihoER(g) X100
DEP (%)= DU X S DR (8.

Eﬂ&&#+uv~aLImPaﬁﬁ®T&mm
{tatrrl 1 OMEUHLCRE LicWAlic 1) 5 DEP
DOREFZALE 1R U, E7 BRI X O
oL+~ Y ¥—%/0v, DEP & PMA %#%x.
DMLY (DEP 4 %, PMA 0.4%) T RELLW
ﬂ?hU7ImP®&HZWEf2&kat.

b. " PMA O5¥;

PMA@GFHV*7D9§7M”Kx01nck
fL, 2 Bus DEP OB e Mis 57w 1 B
X DA o 72, AlkTiz PMA ¢ PMC 12k
SERtE DAL, TNT PMA X LCHEBLE. K
mm¢*9f—&mw PMA & DEP »Eflps<

LL@WLLH7PMA@ﬁﬁ£mE¥3&F
/J\Lf.
e, rﬁﬁmmm&—ﬂ—auvbai7

R0y 97 Lo THBBKROERIITES

MNIEMREHLDT, R=1t=Pav FI71CLo
TRER T 7o, Wb S 4L TRT X 570 KO
BAMFICSLM T £, BoOL, By

2T R——buw b 57 &% Fotc. EEBEL
1N ammonia ﬁ@iﬂ(p butanol # f{ v, B di-

phenylcarbazone ¢ ethanol FHFIKAWERL THET 2
AR X D fTB K2 B L 74c.- PMA & PMC
BueFiLh R W4.5¢dH H, PMA BB#cd
PMA+DEP B&WHITH I oz 22y i3
S, o ARy MM EI o, LdeL,
PMA+DEP RE&MAZKTHI L&tk ox
Ry IR ok, - T DEP+PMA 2
Ao B&f@/kmmkuﬁfffa) PMC ¢h% 5 &
Bbhs,

2.. DEP ¢ PMA oG

DEP & PMA i3 i [fikTd 5 oc Wi His
BELTL HISE w500 Th5 L BbhioTil
#H% chloroform &L T RIGH LD, B,

DEP 7.7g » PMA 10:2g % chloroform 230cc iZ .
&L, S0 ofatigiduc 2\BMWRFELIOLE 1IN

42!

IR L7c G IA T RUSEIR Y D 3% 7o 72,

RIGD 3455 7= chloroform. IA¥% —5" <M

LH Uiz & L, TOMBOMRI 2 < 2
MV 2 AR UL S i PMC it 2~y I+
WE &L ~B+%, $7:. benzene 5 FikEd L
m, p..250° &7 bh, PMC. @@nxu‘.‘.ﬂ‘ﬂbf L hahx
BTRLRV.

iz chloroform JH% 1% NagCO;, i{k'cbﬁi{kyb
TN H YL LS ETHY, KEAEEL CHIER R
E L, o ether T2 ~3EfH L. Ether
BAL ERTBIK L7220 b . ether #E% LT IGa0
Bk x 212, TOBRDHINA < bVIZFHE2EBIC.
FL7X 51z acetic acid & —¥4 5. .

Ether it % 172 7o & DKFNTIRER Y — 4 & A
THRIL MERERIT L - T RKEREL, REYE »
fitd> methanol TPEL, methanol #4iH T JLH#
ML, Ridom KEaoERNY Lk, oo
DFENA <2 P32 CITR LIz L 52 sodium
dimethylphosphate & 4%, '

Chloroform [ ##-7 % & BB D PMC 5%En 7=
FEAAENIC &0 TX B L 72 chloroform Mis A~
7 PViZ B 3MA T AR LA X 5T 1700, 1370, 1050
cm-! [ff;Fiz chloroform & 3R LIBINAL LN 5.,
O aldehyde o WILC M+ 5. F7220
chloroform it Tollens ZR4%iC X b SRSIRIGH TV
7 v v BRI 24 BINERIC ARG BaXe
7. P> T Z® chloroform iziX aldehyde »ify%
NTW L EELNLIREHE ST LR TEen
27,

X i

1) e, Sl AR, 15 « pisRlss, 24, 109 (1959)
2) M, -l Vel BBFIEE-24, 163 (1959)
3) oM, ol Vel BERFYL: 26, 56 (1961)
4) A2, B, Vi o PRS- 26, 62 (1961)-
5) Miihlmann, R., Schrader, G.: Z.Ncturfor-

sch. 12b, 196 (1957) . .. . ..
6) Yol Kb Bkl 24, 36 (1959)
7). SR, P EERAERER 2, 45 (1960)
B - Résumé

‘1, Dimethyl 2, 2, 2-trichloro-1-hydroxyethyl
phosphonate (DEP) was mixed with organomer-
curic compounds in duartzite dust and stored at
50°C. DEP was decomposed, but the rate of
decomposition was not proportional to the molar .

ratio of organomercuric compounds. R
2. DEP was decomposed in talc or clay dust
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formulations during storage:.at 50°C, and the
rate of decomposition was not affected by the
addition of phenylmercuric acetate. ‘

3. Phenylmercuric chloride, acetic acid, di-
methylphosphoric acid and some aldehydes were
formed in a equimolar mixture of DEP and
phenylmercuric acetate in chloroform solution
after 2 weeks’ storage at 50°C.. The mechanism
of - the reaction was proved. as- the following

¥ oM 27 %—II

scheme by means of infrared spectra.

. P— C}I —CCl, + Ph HgOOCCH,——-).
CH,0” |

cmo\ ’
DP—OH + C12CH CHO + PhHgCl
CH,0

+ CH,COOH

"On the Synergistic’ Action of Natural and Synthetic Synergists with 'Diazinon tov;ard :

Resistant Houseflies.
Insects 1.

Studies on the Control of Organophosp}{orus Insecticides-resistant * -
Hyogo Ito and Hiromichi Marsupara (Toki Prefectural Commercial High School’

and Department of Agricultural Chemistry,” Faculty of Agriculture, Gifu University) Rece- - '
ived"March. 30 1962. Botyu-Kcgcku, 27, 43, 1962, -(with English résumé, 47)

7. EREA TATICHTS 51'47 / /0)%7]“@%23'&:&0“52%73%@%7]%%(-?
OT  {IESFUEHER RO ST GE1ED  DHERT - MEEATY (R TR XS,

- PR« MR RN ) 37.3.30 Tzt

{IBBFIEHERAONROHNE > T, X472 VRO RP Fid =82 6 e B2t
OFBRA 2N RERBHE L, THIT LA 702 8 KRR TENINIEIF 5 MLz

% RFEM s & MR TRRIETEMN U,

INERAOAHE ZMRMLE, RPHRA4 xtxiext

THELATY ) v OPYANRANOIAFE b EHDREeREY, X470 ik 22
470 AR EMT B ETRERT2 CEMAUABTHD L & 2o 12,

S0, TTRARISERIIC > <, MEHtEho
REND < HEEHR, FRICIHVTIDAAIEE 72
2 THiz, bAEIEVT S, SN REAAIENR
PETMOFEE A STV 555, 1960MEICI3 T
SUHAIRTIZ, #4147/ e LIRS Tifbitko
4 ==ty FR16UECRMEMTTI, <7 F
% VBRI O LSV O THESTE SN, X OB
PRGIROTEL 24 £ HITHE, FHo— AMAKL,

unu.,t D ILTIHIDBIR 2B\ TR DT, JETIHEM

LA T o EEEETRoOiFRR &7, DDT
Mﬁﬁk‘—i’?_ﬂé, JETRIEAC X
o, M < FEFSh RSl TL) Eddy
LY, v T RERREHE LT, MO,

€V kY IR IR 2EREI, X0

OFEYI T & T, X5 DDT Mzt b

CIoEHidE 4 = xiZ¢$ L, malathion i pipéronyl

butoxide LN 5 W RFETILC k> T
2l A, %@JUJI’?WUUJX)H‘&J»bil’i‘: LA
IR 0b5 2 &k WL TW D, iU KL,
Craig 523 malathion {z piperonyl butoxide %
FINUA—RBRUC X D, F+ S5 THTY Blottele
germanica LA 405 T T VR Leucoplicce

P)W”F’rl,ehoab\')ﬁf

CEAFIRRIML A2 b oR BA LK,

medere (oW TRRETTo 2280 Nirdlexd LTz
Sk b, HHeRLTREinNos s L
%18, %012 DDT W24k X CIEHEA = 822
SUTRAROIREF, Eddy 5V e AT
SHEMOS D LB LTS,

Hoffman 53 DDT itk 4 = ¥ = % Jijvy,
malathion {2 'N—isbbut)}l_ur}_deéyl.gneamide, Com-
pound 21/199 iz piperonyl butoxide %+ 5%
B fTo 7203, oo d, BRlEL
TOYMRNBY, Elos4 7 s i sulfoxide 35X
U _piperonyl butoxide iy % & X3, ThTh
%’14{; DY JIHBE A 7535, malathion 12 sulfoxide
15 X U piperonyl butoxide 7% iRy % LINHEhIN
oivy, sulfoxide o Bif%ix e L % ikl s
L WELTWD,, SO X4TY sy KLU
malathion o ZIHHE 35 X OF MAIC OV T, Rai

B LE—ER I, FOBRICOWTRMIZRL

TWab: IBIES, Sun SO IHBBANRN A =
NrRHERBRHE LCHEOREBSIC YV Y A
X OER, SD-
3562; SD-2966, SD-5656 0§ ~ T 4%; ~ piperonyl
butoxide, sulfoxide D{AliL% HRINL T 4;, 2%
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