‘3') Fukami, J. :

B ot #®
have been éxamined, *

The oxygen ‘uptake of the homogenate vuthout
substrate was inhibited by ‘rotenone, but it was
not inhibited when succinate was added.

“When l-glutamate was added as substrate, the

" . oxygen uptake of the mitochondrial fraction of -
_ brain was seriously inhibited by rotenone,

Dihydro rotenone and rotenolone-I were effec:
tive in depressing. I-glutamate oxidation, . but
dehydro -rotenone was ineffective.

These results are the .same as those obtained .
in insects which have been reported previously.
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Mel'nikav et alb. prepared man); dxalky1>d1t}'uo-
phosphoric acid esters by addition of - dialkyl

dithiophosphoric acxds to olefinic compounds Gar

et al®. evaluated their biological properties, and

found that dithiophosphates derived from acrylo--

nitrile - or diethyl fumarate were ‘the most

effective. . Dithiophosphate obtained from dxethyl-

fumarate and dimethyl dxthxophosphonc acxd, is
an excellent insecticide known as the trade name

- Part I : Botyu-Kagaku, 23, 115 (1958).
%% Kozu, Odawara, Kanagawa ken.

X X hRBAUAREE C

*Malathion”3:9,

Gar et al. tested b1ologxca1 properties of di-

' t}uophosphates only against Calandra oryzae. It

seemed to us to be interesting if .dialkyl B-

.cyanoethyl dithiophosphates, prepared by cyano--

ethylation of dialkyl dithiophosphoric acids, would

' have the similar biological properties to those of-

Malathion, which had low toxicity to mammals
and specific effects against aphids, mites and:

green rice leafthoppers. Hence we preparcd some

" dithiophosphates derived from’ acrylonitrile, espe-

’
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cially dimethyl ester which had never been pre-
" pared. We preferred ‘dirxretllyl ester because -of

* its highesteeffect against green rice leafhopper
in genzral. ' - '
When either cyclopentadiene - or dicyclopenta-
dicne was-used in place of acrylonitrile as an
olcfinic ‘compound; the correspording dithiopho-
sphate was obtained in both cases. - '
- Furthermore, ~zddition rezction of dizlkyl hyd-
rogen phosphites to olcfinic compounds was
studied. When écry]onjtrile was used 2s an
olefinic - compouvd dialkyl B- cya.noethyl phos-
phonate was obtained. However, in both cases of
éyclopentadiene and of drcyclopontadrene, phos-
phonates could not be obtaired. :
- In the case of dithiophosphates -derived from

cyclopentadiene or dicyclopentadicne, the positror'sA :

of carbon atoms to which dithiophosphoryl groups
attach, are pot yet established.

The results of evaluation of biological properiies
of these compourds will be reported in elsewhere,
In general, the compourds synthesrzed in this
feport were m.ferror to Malathron in theu' broIo-

81cal effects el
-Experimental -
D1methyl dithiophosphoric_ acid (I) .1 was
prepared accordmg to the procedure reported by
Fletcher et al®,

intermediate to  dimethyl

who uséd this compoud as
chlorothxophosphate
without isolation. Bpe 56-57°. Yleld 61/

- On dxsullatron, I d"comoosed thh explosron
unless the pressure was stﬁcrently dxmxmshed. .

M 23 BN
Usually it required the pressure of 5mm Hg or
less for a satisfactory dxsnllatron.

" Diethyl dithiophosphoric acid (II).
prepared by the same way as I. In this case, no
explosion occurred. Bps 67-68°. Yield : 6122,

- Dimethyl hydrogen phosphite (III).
prepared according to the description of Miloben-
dzki et al®. Bp; 51-53°. Yield': 34.522. ’
: Diethyl hydrogen phosphite" av).
similarly with HI.. Bpss 78°. Yield : 62.524.

Drmethyl B-cyaroethyl dlthrophosphate (V)
Pulverized scdium hydroxide (0.1g) was added
to the mixture of I (15.8 g, ‘0.1 mole), acrylom-
trile (VI, 5.3g, 'o;1molé) and hydroquinone
(0.1 é) as an antioxydant. An exothermic reaction

_This ‘was
111 ‘was

Prepared

took place vigorous]y. to yield a small amount of
solid matter. -After the initial reaction ceased,
the mixture was stirred on a boiling water bath
for further two hours After -cooling to room
temperature, the reaction mixture was dissolved
in ether, and the ethereal solution was washed
with drlute sodium carbonate and water respectr-
vely, thcn dried over anhydrous sodium sulfate.
After removal of ether, :resrdual yellow oil
(14.4g) was drstrlled in vacuo " to give main

fraction havmg boxlmg pomt 125-132° at 0.7 mm

(8 8g, 41. 622), besrdes a srnall amount of forerun .

(bp 0.7 '58-62°). Rcdrstrll_ed sar_nple was ana.lyzed.
Bp o5 127-129°, 3¢ : 1.5350, d%°: 1.2647. Anal.
Caled. for CsHoNO:PS;::"C, 28. 22; H 4.77; N,
6.64. Fourd : C, 28.223 H, 4.52; N, 629
D1ethyl 8- cyano'\thyl drthrophosphate (VII\
VI was prcparc.d by the same procedure as’ V,

S . CH.=CHCN ' T
‘ e L (RO): PSCHuCHnCN "V :R'=Me
: VI . VIIL : R =Et
(RO). PSH - RO) PS v
n ( _CH
A
I:R=Me -l (R0>nPs ." X
miR=E: X oo\ |
L - (RO):PCH:CH:CN  XI : R = Me.
(RO): PH' " —— ( ) XII: R = Et
- I . . 0O . o
. O ,
HLR=Me X . (R@:f—@l} . xm
O o

IV:R=Et -

v



** Anal. Calcd for C;qH«aov’PSn

B o= ® ¥ 5 28 %N

starting from II (56g, 0.3 mole) and VI (16.0g).
In this. case, the reaction was carried out.for six
hours. On vacuum distillation of 62.0g of yellow
oil obtained frc;m the reaction mixture, main frac-
tion boiling at 145-146° (at 0.8 mm) was collected
after ' removal of forérun (3.1g, bpose 30-35°).

Yield: 37.7g (47.425). Redistilled sample having ‘
boiling point 135- 139° at 0.4-0.5 mm was ana]yzéd:

"~ n%: 1.503,.

. dzf DL 1757 (bpss 137-142°, n3:
.1.5195, d?0: 1. 1704, in Tith,). Anal. Calcd. for
C/Hi NO:PS;: C; 35.13; H, 5.89; N, 5.85. »

Found : C, 35.12; H, 5.64; N, 6.04.

. Diethyl S-cyclopentenyl dithiophosphate (VIII).’

II (9.3g) was added dropwise to the mixture of
cycloperitadiene (3.5g, 0.05mole), 402 triethyl
amine (0.2 cc) and hydroquinone (0.1g). During
exothermic reaction, the mixture Wgs frequently
: shakéd, ard then warmed on a water bath at 60-
70° for further ten hours.. After cooling to room
" temperature, the reactlon mixture was tteated
similarly as V. Distillation. of crude matenal
(9.4g) gave 4 8g of VIII bo1lmg at 104-105° (at
0.03- 0.04mm), colorless oil. Anal.
C9H1700PSg : G, 42 83 ; H 6.79. Found :
C 42.87; H 6. 63. -
. D1ethy1 S- d1cy10penteny1 dxthxophosphate (IX)
Stamng from II (9.3g, 0. 05mole) dxcylopenta-
diene (X 6. Gg), hydroqmnone (0 lg) and 40%
. tnmeth)l amine (0 3cc), 13.5 L ‘of ¢rude material
was obtained by thc sa.mc way as VIIL.. A ‘part

of this oil (2. 5g) was dxstllled in vacuo to yield ..

X ha.vmg bp o.01 136-137° (1.2g, ‘colorless 011)
C,52.79; H,7.28
Found: C, 53.51; H, 7.31.° o
Dimethyl, 8- cyanoethyl‘ phosphonate (XI).
Saturated sodium methylate in methanol (30 drops)
was added to the mixture of III (11 g, 0.1mole)
and VI (5.3 g), temperature of the mixture rising
to 50°.
water bath at 95° for two hours.

The reaction mixture was heated on a
On distillation
in vacuo, 7.9g of viscous oil was obtamed after
removal of unrcacted VI (3.5g). Three grams of
the. residual 011 was distilled in vacuo in micro
_distilling flask to - yield colorless oil (0.9g)
‘boiling at 106-110° (mainly 109-110°, at 0.2 mm).
Total yield was 14.72 based on III. Anal. Calcd.
for CsHNOsP : C, 36.80; H, 6.18; N, 8.58.
Found: C, 36.16; H, 6.04; N, 9.06.

210

Calcd for )

- Dicthyl B-cyanocthyl ‘phosphonate (XII). -

Starting from IV (13.8g, 0.1mole), VI (5.3g)
and saturated sodium cthylate 1r etharol (30 drops),
XII was prepared by the same way as XI. Viscous
oil (7.6g) was obtained after the removal of"
urreacted IV (7.7g). Orn distillation of 1.5g

-of the residual oil in wvacuo, colorless oil of

XII (0.9g) boiling 2t 95-99° (at 0.1mm) was
collected. Yield was 23.9% ‘in total based on VI.

~ Anal. Calcd for C7H14N03P C, 43.97; H 7.32..

N, 7.32; . Fourd: C 43.27; H, 7.20; N, 7.60.
Attempted synthesis of diethyl dlcyclopentenyl »
phosphonate (XIII). - X (6.6 g) was added to the
mixture of IV (6.9g) and 40% trimethyl -amine
(0.3 cc). Exothermic reaction did not take place.
The mixture was heated at 65° for 20 hours. On

distillation in wvacuo, only a samll amount ‘of+

‘unidentified substance (bps 55°) was obta.ined after

the recovery of unreacted IV (6.1g). However
XIIT was not obtained.

Summary

In this study it was attempted to prepare some
addmon compounds _of dialkyl dlth1pphosph9r;c
acids or dialkyl hy&rogen phosphites to olefinic
compounds in order to evaluate their. insecticidal

. effectiveness.

Acrylowtrile, cyclopentadxene a.nd dxcyclopen-.
tadlene reacted to dialkyl dxt}uophosphonc acids
to yield the correSpondmg dxthxophosphatcs in °
co. 40% yield.

Similar reactions were" studxed w1th dialkyl
hydrogen phosphxtes, and the correspondmg dxalkyl ,

phosphonates were obtamed from acrylomtnle in

lower yield than in the case of dithiophosphates.
It failed to prepare phosphonate from dicyclopen-
tadiene. ’
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