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. ExAMPLE 1.

1.58 kg of crude O,0-diethyl-hydrogen
phosphorodithioate are dissolved in 2.5 litres
of acetone (commercial grade), then 450 g of
anhydrous Na,CO, are added at a tempera-
ture not higher than 30° C., while stirring.
Stirring is continued for half an hour, then
the solution iis cooled to 10° C. 920 g N-iso-
propylchloroacetamide dissolved in 1000 cc
acetone are added rapidly while cooling
moderately to maintain the reaction mass at
a temperature of about 10* C. After some
time a precipitate consisting of NaCl is
formed; stirring is continued and the above
temperature is maintained for 12 hours, then
the acetone is distilled off at normal pressure

vent is completed, the reaction mass is cooled
and dipped into 6 litres of cold water. The
oily phase is separated and shaken with z
sodium bicarbonate solution if the pH is
acidic, or with a carbon dioxide solution if
the pH is dlkaline, till the pH is 7. Finally,
the mixture is allowed to separate completely
fand the oil is clarified by som through a;
pleated filter. 1950 g of crude O,0-diethyl-"
S-(N-monoisopropyl) - carbamylmethyl-phos-. 30
phorodithioate are thus obtained. The pro-:..
duct comes as a straw-coloured oil, D,*:
1.1561 ar 20° C,, boiling point 152—155° C.;
at 0.1—0.2 mm Hg, refractive index n,”’t
1.5182, insoluble in water and soluble in
numerous organic solvents like monohydric ali--
phatic alcohols such as ethanol and methanol, ¢
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in total. The oil drops which settle in the
filtrate are separated. The oily phase is dis-
carded. The aqueous solution is transferred to
a flask with 3 necks, provided with a good
stirrer, and a solution of 38 g monoxsopropyl—
-chloreeetamide in 35 cc acetone is added
while stirring. The mass is stirred at 15° C.
- for at least 20 hours, then the flask is con-
nected to ta water jet suction pump and heated
to 30° C. The mixture is kept at 30° C,
under the maximum vacuum permitted by the
apparatus_(30—40 mm Hg) for about half
an hour. Then it is cooled at about 5° C. for
1 hour and filtered by suction; the crystals
coflected are washed on the filter with a smail
amount of water.
By collecting also the crystals which separate

- from the mother liquors after 3 or 4 days,

60 g of O,0-dimethyl-S-(N-monoisopropyl)-
carbamylmethyl-phosphorodithicate are ob-
tained.
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then the flask is conneoted to a water jet
suction pump and heated to 30° C. The mix-
ture is kept at 30° C. under a vacuum of 30—
40 mm Hg for about half an hour. Then, the
reaction mass is cooled and dipped into about
500 cc of cold water. The oily phase is separ-
ated and shaken with a sodium bicarbonate
solution if the final pH is acidic, or with a
carbon; dioxide solution if the pH is alkaiine,
till the pH is 7. Finally, the mixture is allowed
to separate completely and the oil obtained
is clarified by filtration through pleated
filters. 45—48 g of 0,0 -dimethyl-S-/N-
monomethyl) - carbamylmethyl - phosphorodi-
thioate are thus obtained.
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granari a, Tenebri o nol Metaetranychus ulmi, 2tc.  especially acu % engicas

MONOi SOPYr OPYis 5 fabl: 15 ot ho%ﬂ%md flﬁ% ?gt‘:&[" or| a-
anyl met hyl - thioate: | m gratighékehes tera - e.

- pi pr of
ggr bany! ngt ggletl Iﬁg% W mPequy 7O @lsgm’ GF@ om)nel | a

Z
sma nl-t\a s :g com 0 ds ar ’me?ﬁft nven
nmononet hyl) - ca arryl net hyI | oat e: orrru at |49ns
conprising O, O- dmltdpyeka: S‘sg (Gﬂa@aom@pﬁopyl) 0 0-di met hyl - 1)
I

Act t t Hamlterys t el Mronylbwibf th
S ys?agcsnéﬁff’p@@g SRR TP S 0 % et hy

car banyl net hyl - g [Ozg mltleosnyhﬁbxval'_g@sdm?® ?& gﬁ,g}%&,&% bean 25
di t hi oat es have ;hﬁrfmied experimental | y t cadbgénylq¥igni phospheredithiobd 1 dar di sed
conditions w th $eidoptera5B.gefCydiacpqmpreliior the control of various species of
ably fornd ated Zefdeosrs Hatharerns of t'ﬁ ﬁﬁg‘ﬁp@mgﬂl By eamsHtys t50uhi ch
those bel ONgG- For@ERAM NS pidsh @©,0-88tac- LHE T Of TFOW NG SVer- Mg to the
orders nent |(Nmﬂo1®bmm), Oamdnnethyl a e mar t all)l Aauesy agan@ Tebkinpdhdedlafidt t he
twenty- par toooeisopgopyl) | eC| #)l Bya @ebuljsingy a nfumsir p@hhtmr . TABLE.4
s %,c&%ﬁ*?
rovel 11

y: o#owth on bean
Specific %Ct?(égg;:?h %&a 1 u%fer Standarg, vﬁ cond1 o S thh suit- 55
Concent r at’i QRective for the control of various specxe/@ of ak, cﬁl %

| ri donyr mex Orde®:;, Dipteradi erliEh d@xestl ,N:ulekrmn’ﬁhcs mﬁxp;phr)smcldaln”adnms' of the

—r

L

A hs of the
active animal parasites, amongst which thosae‘ﬁ]dlbak dﬁﬁﬁtﬁmdlf to(bert&&til,nﬂle followmg &bhbs'[ ance
(A S.) Oping\Viba tlalqrcleys mentioned aﬁarp,amch !@)n dge mortalities were obtaine@.(@CGHe twenty-

100 particular thgy~ pregyps special activity  fourthshour): 35 0. 00025
90 - TABLE 4 = o B '
Specific activity against Tetranychus telarius
- Formulation Concentration %, Mortality with
based on % active - - : equal doses of
compound substance (A.S.) % Mortality Parathion
I .0.001 100 80
' 0.0005 95 35
0.00025 9% —
0.00010 65 o
II 0.001 100 ' 80
60
0.0005 89 35
0.0001 : 90 —_
111 0.02 100 _ -
0.04 99 — B ‘
0.001 9 - 80 .-
0,0005 ‘ - 35 - 1 - 35




0. 00010
100

90

_0.04

80 0.°0005

7 By-nebullsfng mte eggs,
(as neasured 5 days after treatnent)

Tet r anychus—t-e
%A S

100 0. 062

0. 125
10 5
as hereunder indi-
gave the follown
6 -

65
80 60 0.0005
0
99
35

89

0. 001

- 0.001

35

791, 824
the followi ng average nortalities were obtained

;QAEHE 5 Act|V|ty agalnst eggs_of

% Nbr t aBy tngbu]lismg mite eggs, the followmg O 125

aver;

chus t.
g results:

‘whi ch

were obtained (as measured

mortafjt
100 Byp¥sr treatment):

c) A t est carrled out on eggs of Tet rany-
| ai d wi t hi masigdays on apple-tree’ I eaves,
subsequent |y
Activity agai nst ASHUY agfirstegss ahyerashysarlaidys -

are

50 Il
5 0. 031 -

35 0.0001 _

100

90

nd

standardiSed condi ti ons

sprayed .
Eggs not opened

at concentrations_of Formul ation based on_conpound
0.3% 10 | " Formulation based 95 Concentration 98.5 I
58 _ $8 cqnjgound % AS. 23 % Mortality
Activity agai nst JAphis fabae. }grnurated’aqUﬁgus ars
com 15 By nebulizing a popul ation % aphldés. pouhds cons
fol | ow ng average nor- 0.062
’ 0.031 © 50
11 0.125 “100
0.062 75
0.031 10

whiich are

5 ¢) A test carried out on eggs of Tetrany-
chus t. laid within 3 days on apple-tree leaves,
sprayed under

subsequently

_TABLE6

standardised conditions as hereunder
cated, gave the following results:

Actmty agaxnst eggs of Tetranychus telarms o

10

Formulation based

‘Eggs not opened at concentrations of

on compound 0.1% 0.3%
1 .95 98.5
n 58 L
1 23 44

2) Acﬁvxty against Aphis fabae.
By nebulizing a population of aphides. pounds considered, the following average mor-

apterous virginoparous females, on bean plants
under standardised conditions with suitably

formdlated.xaqueous dispersions of the com-

talities were obtamed after 24 hours:

cat ed,
under TABLE

1 0.1%
44 2)

ersions of the
dered, the

indi-

15



apterous virgi noparous fenales,

after 24 hours:

on bean plants

under st andardl sed conditions with suitably

791,824 TABLE 7 Activity agai nst Aphis fabae Formul ation
% Mortality based on

Concentrati on

talities were obtained

8

wi th equal

doses conpound % A. S. % Mrtality’ of Parathion I~ ;
0. 005 100 99 0.004 100 o
- 0.002 60 . 0.001 25 '
65 11 0. 005 L2 99 0 004
100 - 0.001 Taste 85 65 0. 0005
10 5111 Activity afin®tlAphis fabae 100 100
0. 005 Q0 990004 . 75
90 0.001 Formulation . 65 3)- Acti yi t% Mayalitnst | Musca
donesti ca. dJcP§e%?Rgier 7 3N to(yfﬂﬂvr%hdayq;w I;Fqu% deses Byt opi cal
application, by SERRIE ot a fartle fl] ° Pol llo 'ﬁc? aver aye per cent.
m crosyringe, pf acpt one spl ute.0e5s of [the powo- nprtalidi es were obtai ned
after 20 hours{ TABLE 8 _Activit agai rjst Miusca dofestica (top{cal
application) Fprmulation blas ed?-004 crijograns” A. S. {per on conppund
fly %I\/brtalltylo(m 60 1 _ 100
0.5 97 0. 4 811l1 0.4
100 0.3 09 (00.901 25 75 163
0.1 1 100 008 o 100 924]0.06 o 65

0.004 100 —

0.001 85 65

0.0005 10 5

III 0.01 100 100

0.005 90 99

0.004 75 90

0.001 - 65

3) Activity against Musca domestiica.

) By topical application, by means of a
microsyringe, of acetone solutions of the pro-

ducts under examination to five days old
female flies, the following average per cent.
mortalities were obteined after 20 hours:

TABLE 8

Activity against Musca domestica

~ (topical application)

Formulation based Micrograms A.S. per
on compound fly % Mortality

I 1 100
0.5 97

0.4 81

I 0.4 100

0.3 99

0.2 75

111 0.1 100
0.08 94

0.06 65

0.05 31




0. 05 31 791, 824 9
b) On tarsal absorption, after renoval of of the active substances under
exam nation, b5 the solvent, by introducing five days old and leaving the
flies in contact with these fenale flies into a beaker previously treated
substances for 20 hours, the following with controlled amunts of
benzene_ sol utions nDrtalltles wer e observed; TABLE 9 Activity agai nst
Musca domesti ca (tarsal absorptlon)ﬂﬁgznulatlon based on conpoung

L 1 2L

g A S /[erTi So—Nortatty, 20—t UJ_ZJ
100 0. 025 b) On tarsal \absorptmn, afte oppi q§5 of the active substances under tef@gnzq
o 1t ese

the solvent, by inftr ﬁve ays and - leaving the
45 11 female flies into a b@k Cpugrevmusly treated substances for ig;edx?og’s following
98 0.001 with controlled amounts of ben solutions mortalities were observed
100 0. 0005 95 0.0002 55 0. 0001

10 10 4) Activity agai nst AcyrthostHoh onobrychis. aphides with the
foll ow ng conpounds i n By SyptatyiaggpsuNaes dematear di sed condi tions aqueous
di spersion, the follomnng resultﬁmﬁﬁaﬁmgaggd bean plants infested by this

kind of obtainee 15-TABLE 10 Activity
against Actyt hodl Prgmetmobsen o Folmbat o0 B3 s | Lo as
% Mortality p.pgm AS |11 o125 Tob 12.3
3 2.0 30.5 2.6 : 39./0 3.6 67.7 4.6
73.4 111 4 0.025 17.5 § 100 49.5
8 0.005 100
0.001 45
II 0.01 100
0.005 - o8
0.001 45
111 0.001 100
- 0.0005 95
: 0.0002 55
0.0001 | 10

10 4) Activity against Acyrthosiphon onobrychis. aphides with the following compounds in
By spraying under standardised conditions aqueous dispersion, the following results were

broad-bean plants infested by this kind of obtained: 15
| Tasre 10 | -
Activity against Acrythosiphon onobrychis
Formulation
based on Concentration DL,
compound p.p-m. A.S, % Mortality p.p.m. A.S.
11 1.5 o 12.3 | 3
2.0 30.5 |
2.6 390
3.6 . 67.7
4.6 73.4
111 4 17.5
8 49.5 8
15 77.4
30 97.3




15 77.4 30 97.3 10

791,824 5) Activity against Drosophila nelanogaster. vent of their
solutirons 1n Petri boxes. The re- 5 Ihe test was carried out by formmg
uni - suits obtained by plotting the action lines for form deposits of the
I nsecticides wunder the conpounds considered and for the com exam nati.on

through evaporation of the sol- parison conpounds are the foll owi ng: TABLE
11 Activity mgai nst Drosophl la nel anog;gﬁgr For mJI ation based [err
after 48 hours r(cl olL Tve—acttvity—on—conpotntd +A—gara

(Par at hi on = 53_} rProsophila melanogaster vent o F theip) s jons in Petri boxes. ‘The re- 15

Q. O di et hy! - m& %"*ﬁe?“éabfﬁgmﬁﬁm RS U o ot S
1/13.6 11 exammanon through evaporation ofl 8 sol- parison compounds are azb ﬁ

0.8 1/1.4 10 6) Activity against Cul ex pi p| ens

persions of the conpounds considered, the By dipping the third-aged |arvae
of these follow ng average nortalit |'12é§m\hbre obt ai ned insects in suitably

formul ated aqueous dis- af 15
TABLE 12 Activity against. mécgilw%?aﬁ%g%{so Elgrmelarg?slt%n based A S
% Mrtality on conpotnd ~ —

10 Forxﬂté@xogbe:ised DL;, after 48 hours 86 'gl})elanw activity 2 111
10 - on, compaxin in gamma 9 arathion = 1) 21

Mor eover , SubStanCﬂ’aiath(o@ O-diethyl -S-(bs5 dithljoate)1has proved as
extraord| narily efif g ﬁ sopr prl) - carbamfl net hyl - phosjphoro- tive

agai nst the foll OVTI p}ojas 20 791,824
11 TABLE 13 ethyl]-thiophosphate 7.5 1/13.6
II 1.3 1/2.3
I 0.8 1/1.4
10 6) Activity against Culex pipiens. persions o.f the compounds considered, the
. By dipping the third-aged larvae of these following average mortalities were obtained
insects in suitably formulated aqueous dis- . after 24 hours: 15
TABLE 12

Activity against Culex pipiens.

l Formulation based A.S. % Mortality
on compound p.p.m. '
II 10 100
' 5 ' 86
2 2
II1 10 100
' | 5 98
2 ' 21

Moreover, substance 1 (0,0-diethyl-S-(N- dithloate) has proved as extraordinarily effec-
monoisopropyl) - carbamylmethyl - phosphoro-  tive against the following parasites: 20



L

Results of field tests. Concentration A S. (p. p . % MbEt ality Par asite

Thousand) (after 26 hours) Paratetranychus pilosus .

0.-18- - -+ =100 (adults) 0.14 - 100 (eggs) Heliothrips haenor-
roi dalks (on snowball- tree) ' 0.1-0.2 100
Tingis pyri - (on apple-tree) 0.1-0.2 100 Hyal opt er ous
aruny dinis"(on peach-tree) 0.16 95- 100 Aphis pom (on

appte-tree) 0.2 791.8 100 Myrus cer asi 11

0.2 .__——Q-Z—De-t-e;-m—nau—en—-é&-t-he—aeuﬁ—&-eee e-y—+0

di met hyl acetam de to white mice size 18/ 20 warm bl ooded ani mal s) per os.

g. The-interference of the sol venT“?W Bh the The acute toxici ty per os was
determ ned toxic phenonena i gebifits ofIR19GQRSI dered as 5 by gastric sounding

and by adm nistration of = negligible.

sol utions of the—produet—econsidered—in—TABHEt4—Acute—toxici t'yt' j1oer 0S.

Cor r espondi ng |dose of CorrpoundC"n""nm‘;Lon D, ad kg) Par at hi on
o . ) A .

D azi none | Parasite ) %&E&ﬂi) (aftcr 26 ho' S? -

82. 22 . 82 8654+ 180

8.2 86.| Pardtemanyahes cl aim i s: - wherein [err] is a

net hyl .or et hyPiFoup and 1.| Car baf/Bal kyl -phlé)%ﬁ%]fs?)dithi bat es hav- [err]
is a methyl orn isopropyl group andeQ@n- ing ifob@gk§r mul a:
tains at |eastf as many carbop atons as [errf]. 2. 0,0 - Diethyl-S (N -
monoi sopr opy| )| Helig@hrips haemor- [err] ' '

car bany| et hyl ;%‘ﬂffﬁ%ﬂﬂﬁwgﬂ'h oat € 1_4.2 20;0perr] 3. 0,0
- Dinmethyl-S Z nmonoi sopropyl ) - car banyl r"et’hyl - phosphor ¢di t hi oat e. _
791, 824 Tingis pyri 11 S

(on apple-tree) 0.1-0.2 100

Hyalopterous arun- . .

dinis (on peach-tree) - 0.16 95—100

Aphis pomi

(on apple-tree) 0.2 100

Myrus cerasi 0.2 97

Detetmination of the acute toxicity (to dimethylacetamide to white mice size 18/20

warm-blooded animals) per os. - - g The interference of the solvent with the
The acute toxicity per os was determined toxic phenomena is to be considered as
‘5 by gastric sounding and by administration of negligible. : 10

solutions of the product considered in

TABLE 14
Acute toxicity per os.
Corresponding dose of .
Compound D L (mm/kg) Parathion Diazinone |
I 19.54 8.2 — |
I 82.22 8.2 86.5
11X 180 8.2 86.5
| What we claim is:— wherein R! is a methyl or ethyl group and =
RESTTICE _Carbamylalkyl-phosphorodithioates hav- R?* is a methyl or isopropyl group and con-
. 4. ing the formula: tains at least as many carbon atoms as RL
o do o2 2. 0,0 - Diethyl-S-(N ~ monoisopropyl)-
15 i i carbamylmethyl-phosphorodithioate.
S=P-S-CHp-¢-N 3. 0,0 - Dimethyl-S-(N - monoisopropyl)-
Rlo 0H carbamylmethyl-phosphorodithioate.



TABLE 13 Results of field tests. Concentration A S. (p.p. %

Mortality Parasite Thousand) (after 26 hours)

Par at etTanycThus pr os0s 018 100 (adults)
0.14 100.(eggs) Heliothrips haenor- roidalis (on snow ball -
tree) T ' 0.10.2 100 Tingis pyri (on

appl e-tree) ' 0.1-0.2 100 Hyal opterous arun- dinis (on
peach-tree) ™ 0.16 95- 10079&95@13 pom (on apple-tree)
0.2 +-00—P--tS—e-er-ars+ B2 O+
Determ nation of the acute toxicity (to. dinmethylacetamde to white mce
size 18/20 warm bl ooded ani mal's) per os. TABLE g. The interference of

the solvent with the The acute toxicCi tReitSbsr fold (@S determined toxic
phenonena is to be considered as 5 by gastric sounding and by

admi ni stration of . negtgrbte: F%? - +6—sotut i ons of

t he product considereq in TABLE 14 Acu "%g‘ ity pe 10" T espondi ng
dose of Conpound Parasite. D L (MM} KQ)Thousand) P ?ft’fé.’:gz’%fh&;s) Di azli none |
19.54 8.2 - S22 8.2
86.5 I11 Paratetyaggrhus 8.2 5 Wat| we claim

is:- : Pilosu herein [efr] is®d® methyl 4/ @?“ﬁtf)l group and 1.
Car banyl al kyl - phosphorJ odi t hi oat es haP/- [esnd s a|mabdigsegsor isopropyl
group and con- ing theg formula: tains at{ | east as

- Dinmethyl-S-(N - nonoiTégp mbyl))-

(on apple-tree

many carbon atoms as [é‘ﬁm‘(‘g ségga‘_’;u_ 2. 0,0 - Diethyl -S-(N -

monoi sopropyl )= 15 |ye " 0.1—0.2 100

car banyl nmet hyl - phosphgr odi t hi oat e. aJ 20 [err] 3. 0,0
g C rbarryol {rﬂt’ t21yl -p 103180hor odithiogte. :

Hyalopterous arun-

dinis (on peach-tree) 0.16 | 95—100
Aphis pomi
(on apple-tree) 0.2 100

Myrus cerasi 0.2 97

Determination of the acute toxicity (to dimethylacetamide to white mice size 18/20
warm-blooded animals) per os. g. The interference of the solvent with the
The acute toxicity per os was determined toxic phenomena is to be considered as

5 by gastric sounding and by administration of negligible. 10
solutions of the product considered in ‘

TABLE 14

Acute toxicity per os.

\ \S

Corresponding dose of
Compound D L {mm/kg) Parathion Diazinone |
I 19.54 8.2 — |
1I 82,22 8.2 86.5
1 180 8.2 86.5
- What we claim is:— wherein R! is a methyl or ethyl group and
* 1. Carbamylalkyl-phosphorodithioates hav- R? is a methyl or isopropyt group and con-
x ing the formula: taﬁ:zls at least as many carbon atoms as R.L
' ] 2 2. 0,0 - Diethyl-S-(N - monoisopropyl)-
15 ro R carbiamylmethyl-phosphorodithioate, 20
$=P-5-Cip-C-N 3. 0,0 - Dimethyl-S-(N - monoisopropyl)-
Rlo 0 H carbamylmethyl-phosphorodithioate,

AR



12 791,824 4. 0,0 - Dinethyl - S -
(N- nononet hyl )- S - (N - nonoi sopropyl) - carbanyl net hyl -

-odi-thtoate—— ——phoesphorodi-thioate—stubstantt+al | y
as herein de- 25 5. A process for preparing the conpounds A scribed and
illustrated by the foregoing defined in Claim 1 conprisi ng reagting an
Exanple 1. 5 alkali nmetal salt of an 0, 0-dial kyl phosphor o- 9. A process
for prgparing the 0,0-di- dithi %}& with an N-rrethyl or I\l-lsopro‘p'sfl-
rreth 1 LN D No alaldlala a 4 - _u ala |nthe
presencet. %0 aDiwthy] - Be{ﬁifino h@bxﬂhorﬁod(lt« h'l mam@pr@ﬂbstca‘h@ny&#dﬂyl- as 30 vent
f or botc’ﬁbarnéla@thal SSPM"‘%%?“@& t erzRP‘ig d faE ES!E%"H P baeimdet 2P| ust r at ed
by the 'gg&n %rﬂ’ S]’gﬁ ]EEC':rca:npman iustrat the” forego ¥8i ng Exanpl es 2

1meta alm@fﬁré kyﬁa‘ﬁ@s oft-Ng 4. A GrRisiNi@, pfBRE the oéﬂl A process for
pr epar Idi‘lhjoatdﬂ@xt}ﬁ,aﬁ) Niinethyl ror t NMsostopsl- K yﬂepiybs }Shlir-oﬂoxtoimmme icabgmyt-i i ed by
met hyl W(;hqlommm Hg |pyesencecd rabshry jeatq n?ﬂbawﬂdlxue%uéo sol ution of
an al kg to BrRdRd B b?ﬁ“@“@t%st}‘ %‘f‘t@ °f) Bfethe fog85 ptal salt

t hergof “and ;a&aaa&a;dh@qotdhﬂn ungiiese 'A cean r prapheiis ! ERLRH- dpy t he
f or €goiimge ﬂﬂkﬂﬁdspﬁcbr Hihpha seufitearef I‘n(tﬂiyl—S- mb&ieihfl) A Garbimsdtayes 4 and 5. 15
aq ueous;reﬂmngltanomutms nejutiog el dnoaikali o pHiespiwepditiioate sulistantiafPn pya Bérdin dé-da8b

corrp05| ef %ls%’ t‘llile t“H‘ES'h & é‘P‘?ﬂ rated by the fmgomg one or
: p%\i%:ag.@o% “gg’;: ifr (eﬂi &?f PeTeerel) 49 Gaimb5 or
edl TB ﬁ‘% g '
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