Biof F o o4y 38 %I

Studies on Synergist for Insecticides. XXIX. On the Synergistic Action of Polyol Methyl-
ethers with Pyrethrins and Allethrin. Hiromichi Marsusara and Norikatsu Axevama (Depart-
ment of Agricultural Chemistry, Faculty of Agriculture, Gifu University) Received Oct. 12,
1972. Botyu-Kagaku, 38, 6, 1973. (with English Summary 11).

2. BEOHNACMATAIVR F29 HVA-VDOAFVZ—FAEOELVRYLBITTV
R Y riexd ARk oW T R, IR (BREBRRRESEE YR HE) 47. 100 12

2l

PHAZHDOHHE LTS 2 R2DFREFTAEVRI VP BIEZLVRI LD 29y ¥ 0

2 5 P RBFEY I~ DBMO M, BHERBICHEHOX VA —vOrF v —F K DR

PRBERMN UL, 7HAZHOHPHARKTIEEV AL FO /2 v o £O N ~HOHRERT

AEEYR D o, A NIRRT v 2 XU NG, SROAEYLBBVDNHRE

KU, MBRHAOIFEHNCHUTHADR2RTMLEYRD L, IR ETRE KN

demﬁiif bhisipots, ®YF—nOAF Nz —~F VEOENERBIE O RER~DBED
fife & ARE S h, FTFHICA FFvEOROZHC ERBT UL LR OMMICRAESE T,

LB AFWN,
s,

ZRLR ) A—v (polyol) D5 L, FIVT /=W
DAFNz—~FAEOCVRY L BLITTVAY UL
WA IR VT, EHD 1 ABRY BIT
Kerr? ORI H b, —RRCXVEVEREOA by
JEDRD KT OIE T RIS 5 € EH3ELR
INTWA, %72 Beroza ef al.® Z&MD 3, 4-me-
thylencdioxyphenylether €L 2 ) U 5T T V
Z Y R ENRE R C EBREL TS,

Moreficld et al iz x g4 =N igidd 5 car-
baryl M%) 1~D methylenedioxypheny! 3£ 215
2103675 ME methylenedioxy FED (R bic
A NFUIEHBVIZ X b FUILEKEIER b 5 TR
TAMRIMIZL K MDT B, BBVIKDIL BB,
RUEVELED A b & UERMBRIINT A 31, Zh
B 6 h B End, Fiz Wilkinson® {31, 3-
benzodioxole (methylenedioxyphenyl) @ 5 k¥
6 PLzil &2 DIt 2473 2 23HEDILE Y RA L,
Zh 5% carbaryl iICREL, 4 == 2HNTOH
PG 2T, 5 DBV 6 AL 2 M FvIEH BN
2 PRI RHE, = b eEREART A LE
1953 carbaryl [T THED T e 2R &
WL TN S,

ZOLHIHERCT v Ik, FHTA b I
2L TV A LA YO RIS 2 351352
WTikd 22 OB & % H3, —HIRBERS 5 Wit
BE—AE, SIS LB ET VI~ VDO TP M E NV T —
FUEDE V2w 4 Ficid 28R 20 Towt
TURFAE L, KB By a9 o=t X
3% r-BHC O B FERII~D glycerol 1, 3-diethyl-

6

AFVyHHWVIRKRIED X 5 ZHKEZ 6 e BkEOK & 0 TESSBEELD

ether, ethylene glycol monomethylether (I) 351
IF ethylene glycol monoethylether o 3tizhgt%
BWHELUTHWARBYLNDT, E93E L TIEHES
5 T IEERERD diol, triol, tetraol, pentaol 361X
hexol DFE X F v r—F7 V0HZEHEL, ThbD(k
FHE L C v R 4 Ko 53805050 & OB 2N
L, 3BV R4 PRI A AO
ENT NIRRT 3700, 4 == Rilie 6 TNE
THAZHPRTHTEELVRY L BIUT 7 VR
OBFEL ST 7 5 7 49 VN~ OBHDARY F—
VD A F V3~ 5 VEIDITIRIR R KR T,
R, <~ MY — R & OEHGR EHAE 2 1)
WTHRHL, BToMRE2EI:0oTL s s,

® B

I RBHH

1. PEaREH]

BV L /=D AFNZ—~FVEIDH L, tetra-
hydroxybenzene DA F Nz —~F VT dH5b 1,2,3,5-
tetramethoxybenzene ® €L =Y viz 9 33615%0
T DT BET Kerr® ORENHIDT, I HiC
Tt D DL hexahydroxybenzene (benzenchexol)
OF#Y *FVFELREOEREBMLEL, TiHO myo-
inositol (mp 225°) % PiFHER THLERL Tmyo-inositol
hexanitrate 2&RL, RUNTS0% MR INELIAHK %1%
F tetrahydroxy-p-benzoquinone @ jiEHI%VED,
R THMIEE CHUER tetrahydroxy-p-benzoquinone
(mp 250°) %3z, KLAYRC 7S 220 TaF
WAL L tetramethoxy-p-benzoquinone (mp 135°)



Bi o B ¥

LU, bt ehBHibN—5 &I TRt tetra-
methoxyhydroquinone (XXIV) %11z, 3 7zbenzene-
hexol hexamethylether (XXV) kb5 Hor 7
JrairkaaFbick o THIRL I Rlls
Wrra—=nvorFrvz—5v0 3% b5, glycerol 2-
monomethylether (XI) {3 glycerol 1,3-dichloro-
hydrin @ CH,l 351 7° Ag,0 itk 2 x FV{L TR
L1z glycerol 1, 3-dichlorohydrin 2-methylether @
Ik Mitic X b, 1, 2-epoxy-3-methoxypropane (IX)
i1} 1, 2-epoxy-3-chloropropane M x4 J -V B L
WENZ & B Xx F VL THERL 12 1-methoxy-2-hydro-
xy-3-chloropropane M HjtEY —F izt A BiRR, =
Rrufbick hzhZhER U I, i trimethylene
glycol monomethylether (VII), glycerol 1-mono-
methylether (X), glycerol 1, 2-dimethylether (XII),
B glycerol 1,3-dimethylether (XIII) 3217
# 3-chloro-1-propanol, glycerol 1-monochloro-
hydrin, glycerol 1, 2-dibromohydrin 33 X ¥ glycerol
1, 3-dichlorohydrin @ NaOCHj izt 5 »x FALT
4HZL, & 5icpropylene glycol dimethylether (VI),

w38 I

trimethylene glycoi dimethylether (VIII), glycerol
trimethylether (XIV), tetra-O-methylerythritol
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Table 1. Boiling point or melting point of polyol methylethers used.

Code number Compound bf’r{g% rg(r:n
1 Ethylene giycol monomethylether 124/743
I Ethylene glycol dimethylether 82~-83/760
111 1, 1-Dimethoxyethane 102, 7/760
v 2, 2-Dimethoxypropane 83/760
A\’ 1-Methoxy-2-propanol 119/760
VI Propylene glycol dimethylether 103~106/760
VII Trimethylene glycol monomethylether 151~153/760
VIII Trimethylene glycol dimethylether 106~107/760
X 1, 2-Epoxy-3-methoxypropane 50.0~51. 5/85
X Glycerol 1-monomethylether 110~111/13
XI Glycerol 2-monomethylether 123~124/13
XI1 Glycerol 1, 2-dimethylether 69.5~70.5/15
XIII Glycero!l 1, 3-dimethylether 65. 5~66.0/9
Xiv Glycerol trimethylether 146~148/760
XV Tetra-O-methylerythritol 74/4
XVI Tetra-O-methylpentaerythritol 62/3
XVII Penta-O-methyladnitol 92/3
XVIII Penta-O-methyl-p-arabitol 91.5/4
XIX Penta-O-methylxylitol 74.5/2
XX Hexa-O-methyldulcitol 117/10
XX1 Hexa-0O-methyl-p-mannitol 101/16
XXII Hexa-0O-methylsorbitol 120/10
XXIII Hexa-0-methyl-myo-inositol 111/10
XX1vV Tetramethoxyhydroquinone (152)
XXv Benzenchexol hexamethylether (81)
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Table 2. Degrees of synergism of polyol methylethers for knockdown
effectiveness of pyrethrins and allethrin against mosquito

larvae and adult houseflies.

Degree of synergism for K-D
Compound T 777 "Mosquito larvae Aduit houseflies
Pyrethrins Allethrin Pyrethrins Allethrin
I 1.48 0.82 1.15 8.81
11 1.39 1.94 1.62 7.66
III 1.36 0.77 0.90 5.69
v 1.28 1.89 1.38 9,82
v 1.29 2.25 0.90 15.97
VI 1.71 2.00 1.12 1.50
VI 1.16 1.19 0.99 6.94
VIII 1.14 1.87 1.41 18.41
1X 1.09 1.08 1.49 14,30
X 1.24 1.20 2,22 11.01
X1 0.67 0.72 1.95 9.29
XI11 0.87 1.07 1.68 9,55
XIII . 1.77 1.15 1.92 8.71
X1v 0.76 1.01 1. 60 7.31
XV 1.68 0.62 0. 42 0.65
XVI 2.16 1.05 0.79 0.91
Xvil 1.18 0.14 1.37 0.93
XVIII 0.82 0.44 0.89 0.91
XIX 1.40 1.07 0.81 0.71
XX 2.07 0.62 4,95 3.85
XXI 1.04 0.81 4.35 2.95
XX11 1.32 0.62 4,42 2.80
XXIII 0.67 0.52 3.49 2.13
XX1v 1.53 0.74 1.90 2,81
XXV 1.66 1.52 2.03 3.09
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Table 3. Degrees of synergism of polyol methylethers for lethal
effectiveness of pyrethrins and allethrin against mosquito
larvae and adult houseflies.

Degree of synergism for kill
c°m1’_°““d Mosquito larvae Adult houseflies
Pyrethrins Allethrin Pyrethrins Allethrin
I 0.67 0.96 — —
I . 0.66 1.16 — —_
I 0.55 0.97 — —_
v 0.77 1.30 1.08 0.92
v 0.70 0.76 — —
VI 0.59 0.89 — —
Vii 1.39 1.37 - —
VIII 0.58 1.02 1.20 1.66
IX 1.77 1.25 1.19 1.07
X 1.80 1.14 1.36 0.88
X1 0.59 1.12 1.06 1.06
XII 1.09 0.84 — —
XIII 0.58 0.92 — —
XIv 0.86 0.97 — —
XV 0.24 1.10 — —
XVI 0.53 0.73 1.49 2.30
XVvil 0.29 1.04 — —
XVvii 0.60 1.08 — —
XIX 0.33 1.08 — —
XX 0.49 1.04 1.13 1.11
XXI 0.58 1.21 — —
XXII 0.28 1.08 — —_
XXIII 0.41 0. 82 — —
XXIV 0. 56 1.23 — —
XXV 0.87 1.06 — —
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Table 4. Degrees of synergism of polyol methyl-
cthers for knockdown effectiveness of
pyrethrins and allethrin in mosquito
coil against adult houseflies.

Compound Degree of synergism for K-D

Pyrethrins Allethrin
VIII 0.98 0.96
IX 1.04 0.94
X 1.00 0.96
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Summary

The comparative values of 25 polyol methyl-
ethers as synergists with either pyrethrins or
allethrin were evaluated in both tests of the
knockdown and lethal effectiveness against adult
houseflies, Musca domestica L. by the settling
dust apparatus, mosquito coil smoke or measured
drop methods, and against larvae of the common
house mosquito, Culex pipiens pallens Coqui. by
the Petri-dish method.

In the assay of the knockdown effectiveness
against mosquito larvae, ‘several methylethers
containing the methyl or methylene radical in
addition to the methoxy group showed appreciable
synergism with both pyrethrins and allethrin,
In the case of the same effectiveness against
houseflies, many methylethers tested were found
to be synergistic markedly with each of pyreth-
roid, especially ethylene glycol monomethylether,
cthylene glycol dimethylether, 1,1-dimethoxy-
ethane, 2, 2-dimethoxypropane, 1-methoxy-2-pro-
panol, trimethylene glycol monomethylether,
trimethylene glycol dimethylether, 1,2-epoxy-3-
methoxypropane, glycerol 1-monomethylether,
glycerol 2-monomethylether, glycerol 1,2-dime-
thyl ether and glycerol 1, 3-dimethylether showed

11
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strong synergistic effect. Furthermore, hexame-
thylethers of aliphatic, alicyclic or aromatic hexols
were showed moderate synergism, however tetra-
or pentamethylethers of tetritols or pentitols did
not exhibit any synergism. In general, the com-
bination of allethrin with methylethers showed
a higher order of synergism than the similar
combination of pyrethrins with the same ethers.

In the assay of the lethal effectiveness against
mosquito larvae, all compounds did not show
any synergism with -each pyrethroid except
trimethylene glycol monomethylether, 1, 2-epoxy
-3-methoxypropane and glycerol 1-monomethyl-
ether. In the case of the same effectiveness
against houseflies, each pyrethroid was synergized
with trimethylene glycol dimethylether and tetra
-O-methylpentaerythritol, and also pyrethrins
were synergized with glycerol 1-monomethylether

similarly.

In the assay of the knockdown effectiveness of
mosquito coil smoke against houseflies, trimethy-
lene glycol dimethylether, 1,2-epoxy-3-methoxy-
propane and glycerol 1-monomethylether did not
show any synergism with each pyrethroid.

From the standpoint of chemical structure,
increase of synergistic activities in aliphatic or
alicyclic polyol methylethers was resulted by
introduction of both hydrophobic and hydrophilic
radicals such as methyl, methylene or hydroxy
radicals into the molecule, but not by the num-
ber of methoxy substituent.

It was thought that the mode of synergistic
action of polyol methylethers with each pyrethroid
is due largely to the increasing of the penetration
of the insecticides into the insect cuticle.
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Butterfly Wing Antineoplastic Agents. G.R.

Pettit ef al. Experientia, 28, 381 (1972).
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