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- W& have found that S, S-diphenylgithi oI d,sphorl c acid triesters of the
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general 20 - formula (1) efre y obiained in good yields and with
consi derabl e purity when %Io Pk?‘ ph%t?phorl c acid nonoester dihalides
of the general formula: {err] I

wherein R stands for -an alkyl, alkenyl, alkmyl or alkyl haloalkyl halide radxcgl) and
10 R’ stands for a halogen atom, a nitro ‘radical or a lower alkyl or alkoxy radical 10
containing 1—4 carbon atoms and nis 0, 1 or 2. . o
" French Patent Specification No. 1,378,035 discolses (thiono) dithiolphosphoric
acid diester monoamldes of the general formula:.
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15 wherem R, and R, may s1gmfy hydrogen atoms or alkyl or aryl radicals and R, or R, 15
: stand for (inter alid) aryl radicals, while X is an oxygen or suiphur atom. According ,
to the information given in the aforesaid French Patent Specification, these compounds
are suitable for the control of plant pests and plant diseases.
We have found that S,S-diphenyldithiolphosphoric acid triesters of the general
20 formula (I) are readily obtained in good yiclds and with considerable purity when 20
phosphonc acid monoester dxhahdes of the general formula:

o lI Hal
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(wherem R has the same meamng as in formula (I) and Hal is a halogen atom) are
reacted with thiophenols of the general formula:
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starting materi al§ E Cac‘d}‘l“gn ef liflqg P\hf"aﬁ"i'm é al r eady
been described in %egﬁepﬁceﬁ‘oef - phorfxs pol {1279 Tor d| ng

to known net hods Withthet espﬁkapimfow,srreq&y clirfefCisé &Facid acceptors
t he correspoddi ngThd awkerelycts sbaipehde) mmd:t(wtmms; cason be immasliately femhen adpd
reacted for the purposes of the present invention without prior purification by
acceptors. distillation.
The process of the present invention is preferably carried out in the presence of
solvents or diluents, As such, practically all inert organic solvents are suitable. How-

35 ever, particularly good results have been obtained with aliphatic and aromatic hydro- 35
carbons (optionally chlorinated), for example methylene chloride, di-, tri- and tetra-
chloroethylene, chloroform, carbon tetrachloride, benzine, benzene, chlorobenzene,
toluene and xylene, ethers, for example diethyl and di-n-butyl ether, dioxan, tetra-
hydrofuran; aliphatic ketones and nitriles of low molecular weight, for example acetone, -

40 methylethyl ketone, methylisopropyl ketome, methylisobutyl ketone, acetonitrile and 40
propionitrile; and low-boiling ahphatlc alcohols for example methanol, ethanol and
isopropanol.

As mentioned above, the reaction. of the invention may be carried out in the
presence of acid-binding agents. The usual acid acceptors such as alkali metal

45 hydroxides, carbonates and alcoholates, and ‘also tertiary organic bases, for example 45
triethylamine, dimethyl aniline and pyridine, may be used as acid-binding agents.

Instead of working in the presence of acid-binding agents, the salts, preferably alkali
metal or ammonium salts, of the tluophenols concerned may first be prepared and then
reacted with the phosphoric acid monoester dihalides.

50 The process of the invention can be carried out successfully within a wide range 50
of temperatures. It is generally performed between —20°C and the boiling point of
the mixture, preferably at from 0° to 100°C, :

The reaction is preferably carried out under normal atmospheric pressure, but it
is also possible to work at increased or reduced pressure.

55 When carrying out the process of the invention, two mols of the thiophenol are 55
generally used for each mol of the phosphoric acid ‘monoester dihalide concerned; the
thiophenol may, however, also be used in excess.

Moreover, the phosphonc acid monoester dihalide is expediently added dropwise,




30 The crude products obtainable in this manner can in nost cases be
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The active compounds according to the invention may be present in the prepara-~
60 tions in admixture with known active compounds. 60

. The preparations generally contain betweea 0.1 and 95%, preferably between

0.5 and 90:%, by weight of active compound. The apphcatwn of the active compounds

or their preparations as fungitoxic agents may be effected in the usual manner, for
* example by sprinkling, dispersion, spraying or atomisation, the active compound
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pol yoxyet hyl ene fatty al cohol ethers, -alkyl - sul phonat es and aryl
sul phonat es) and di spersing agents, such as lignin sul phite waste

| i quors and net hyl cell ul ose. ' ’ ~The active conpounds according
to the invention may be present in the prepara- 60 tions in .admxture
wi th known active conpounds. . 60
The preparations generally contain between 0.1 and 95% preferably bet ween
0.5 and 90% by weight of active compound. The appllcatlon of the active _
conpounds or their preparations as .fungitoxic agents may be s
effected in the usual manner, for - exanpl e by sprlnkllng, B
di spersion, spraying or atonisation, t'he active conpound:.
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1,083,377 [err] 6 1, 083, 377 [err]

wd 1, 083, 377 1, 083, 377

7 [err] _ 8 1, 083, 377
EXAMPLE 2. [err] a) A solufron of 44 grans (0.4 not) of

t hi ophenol in 100 cc of benzene is neutralised with a sodi um

met hyl ate solution containing 0.4 nol of sodium After 5 distilling
off the solvent, the sodiumthiophenol ate which remains is suspended in 5_
200 cc of benz%ne and to this suspension fhere are added dnxw[se,,at 0 to,
5[err]C, 35 4 grans (0 2 ml) of %7 pr opyl phosphoric ‘aci d ester b
di chl oride. The reaction m xture is then stirred for a further 3
hours at 50[err]C, washed with water after cooling to room

tenperature, and dried over anhydrous sodi um sul phate. The sol vent is 10
evapor at ed under reduced pressure and, as residue, 28 granms (43.3% of the

t heoretical 10 gnount) of O n-propyl - SS-di phenyl - di t hi ol phodphori c
acid ester are obtagne Anal ysi s: '
calculated: P: 98589%% S 19. 7% . f ourld
P. 9.35% S: l§.7096
B
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15 b) 220 granms (2.0 nol) of thiophenol are converted into the
correspondi ng 15 sodi um t hi ophenol ate in the manner descri bed
in Exanple 2a). The dry salt is suspended in 500 cc of
acetonitrile, and to this suspension 177 grans (1.0 nol) of
O n- propyl phosphoric acid ester dichloride are added dropwi se at 0 to
AO0[err]C. The reacti on proceeds wth evolution of heat. The
~reaction mxture is.further stirred for 20 sone tine at room
te 'er@ture and &hen poured into Y‘%S% The oil which is separayedt 20 ;
| S | s =S i H-C e [ < San eSS Py R—-\al er an

dried over ahydoé sodi um sul pht e. The solvent is then distilled
of f under reduced pressure. The | ast volatile portions are renoved
at a bath tenperature of 100[err]C and 1.5 nmm Hg., and the
0-n-propyl - S, S-di'phepyl - di t hi ol -phosphoric acid ester is obtained in the
form25 of a yellowoil. The yield is 221 grans (68% of the
~ theoretical an‘gunt_ 125 Anl ysi s:
~ cal cul at ed: 9 HB% S: [19.76% ' found :
P:  9.70% % 19] 90% | EXAVPLE
3. 30 8 0 S
30 8 110{grans (1.4 nmol) of thiophenol are converted in the
usual manner i/ o e dodium salt. The dry thiophenolate is
~ suspended in 580 c® bf acetonit{rile and the 2.y FUSPSRSLON i s reacted
with. 95.5 gran® of O n-butyl phgsphoric acid est ey ¢ s'ﬁiég;e in the
- manner descri bgd i n Exanpl e 2b)[. The reaction m ptRdE" "i.B.&@@n stirred over-
35 night @& repmtenperatyre, the separatedgQ® gitsEAisHol ved in
benzene after h;s & kture 35 has been p g ﬁr&, fat er, and the
benzene soluti@rgis hashed with water until ther °--_§"a,g § a neutral
reaction and t&eg it|is dried. [After_evaporati orrs%gl"g. @3 yent and renoval
of all volatd| &®ogd|ons at a Hath t@nperature ofZL5H(EBE '(Band a pressure
~of 1 mmHg. .8 FE €]120.8 grans (78 3% of the tﬁgﬁ t4Tal §gmount) of
O n- but yl Sé@ hényl dithiol - |40 & phosphori%.ga%‘lgg ®E are obtained
as a pale yg| 'Uoil with a refljractig/e i ndex @D[.E%r%; g{ﬁ?.—g of 1.5965.
Anal ysis:, & 8 5 lculatgdy BREF E S 18.94%
f ound 588 BROPBPW o |19.30R6 45 ' g.‘é.g %I?ij ng conpounds
.can be prgfajed g)yc‘mat hods “anal ogouﬁtgtf@_ﬁet hg%‘f S ,EE‘B descri bed
above: :g e g & 7% §,m§€,§3§§§g’g o .
RN - E: > JsigigvEyica |
Properti Ef& gtéj = R §=§§/‘§% V‘E"& (Refractive
"~ I ndex or tigitiop .y (% of tghe theor cABITE P nt
' F At a§ | & %3’3“5%%%' )
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[err]

58 nferr]
nferr] 1, 5993
nferr] 1, 5860
nferr] 1, 6152
1, 6088

1, 5946

[err] 8

67 nferr] 1, 6067
1, 6078

[err] 71

[err]
[err] 67

[err] 63. 2
[err] 73.0
[err] ' 79. 6
' 69. 2 nferr]

N[ errijogs 3771, 6281 .

nferr]
[err]

71.9 , 10

1,6178

n[err]

By

1, 083, 377

10

15

20

30

35

—

0
GRI-FELY ),

a) A solution of 44 grams (0.4 mol) of thiophenol in 100 cc of benzene is
neutralised with a sodium methylate solution containing 0.4 mol of sodium. After
distilling off the solvent, the sodium thiophenolate which remains is suspended in
200 cc of benzene and to this suspension there are added dropwise, at 0 to 5°C,
354 grams (0.2 mol) of O-n-propylphosphoric acid ester dichloride. The seaction
mixture is then stirred for a further 3 hours at 50°C, washed with water after cooling
to room temperature, and dried over anhydrous scdium sulphate. . The solvent is
evaporated under reduced pressure and, as residue, 28 grams (43.3% -of-the theoretical
amount) of O-n-propyl-S,S-diphenyl-dithiolphosphoric acid ester are obtained..

- Analysis:
calculated :
- found

P: 958%: S
P: 9.359%: S:

19.769% :
19.70%

.b) 220 grams (2.0 mol) of thiophenol are converted into the corresponding
sodium - thiophenolate in the mannér described in Example 2a). The dry salt is
suspended in 500 cc of acetonitrile, and-to this suspension 177 grams (1.0 mol) of
O-n-propylphosphoric acid ester dichloride are added dropwise at 0 to 10°C. The
reaction proceeds with evolution of heat. The reaction mixture is further stirred for
some time at room temperature and then poured into water. The oil which is separated
is- dissolved in benzene and the benzene solution is washed with water and dried over

anhydrous sodium sulphate. The solvent is then distilled off under reduced pressure.

The last volatile portions are removed at a bath temperature of 100°C and 1.5 mm.Hg.,

- and the O-n-propyl-S,S-diphenyl-dithiol-phosphoric acid ester is obtained in the form
. .of a yellow oil. The yield is 221 grams(68% of the theoretical amount),

- . Analysis: -
calcnlated :
found : P:

P: 958%:  S: 19.76%
9.70%: S: 19.90%

Em_\),ipm 3.

(73
n. .
7GR RLY 3;

“ " '110.grams (1.0 mol) of thiophenol ;are converted in the usual manner into the

. sodium “salt, The dry thiophenolate is suspended in 500 cc of acetonitrile and the
.. suspension is reacted with 95.5 grams of O-n-bitylphosphoric acid ester dichloride
-~ in the manner described in Example 2b). The reaction mixture is then stirred over-
*. night at.room temperature, the separated oil is dissolved in benzene after the mixture
"hag-been poured into water, and the benzene solution is washed with:water until there
-is a neutral reaction and then it is dried. After evaporation of the solvent and removal

of all volatile portions at a bath temperature of 150°C and a pressureé of 1 mmHg,,

120.5 grams (71.3% of the theoretica] amount) of O-n-butyl-S,S-diphenyldithiol-

phosphoric acid ester are obtained as a pale yellow oil with a refractive index np*®
of 1.5965. o ' .

Analysis: .

calculated : P: 9.189%: ~ 8: 18.94%

found P: 930%: :-8: 1930%

The following compounds can be prepared by _@ethods analogoits to the method
described above: : '

15

25

30

33

45

S



Physi cal Properties

Yield (Refractive I ndex or Constitution

(% of the theory) Mel ti ng Poi nt) [err]

42.9 - nferr] 11,6160 - [err]

56.2 Mel ting point: 90 to

92[err]C EXAMPLE 4. :

[err] v 145 grans (1 nol) of 4- chI or ot hi ophenol are di ssol ved
4@0 cc of bgnzene To 5 -~ thigs3gef ution is added, . with sti?ring, a

so mmmwcwmm alns I nol .5 of sodrum Then,

~with further stirring, 82 grams (0.5 nol) of O- ethyl phosphoric acid
-ester dichloride are added dropwi se to the reactthoifalfropettitse at 10 to

15[err] C. The reaction mxture i irre her 2 hours at

t he t enperchsitRiost at ed and then (%ogrmlfliaﬁly)l qm% (v}%%d%:g%f ice water. The
- benzene se- ried over

anhydr ous sodi um sul ph . After the solvent has been distilled 10

off, an oily, crude rq.duct is obtained gs residus Whigsdy solidifies very

rapidly in 6833 0rm 105 grams (55% of the theoretical

anount) of O-et hyI , S bi s(4- chl or o- phenyl ) - di t hi ol phosphorl c acid

ester with a rreltlng p0| nt of 71[err]Care i sol at ed.
"EXAMPLE 5. [err] 15 4§

15 - To W(ﬁtgw (3? 145 grass (1 ma:lpa‘ of1,647chl or ot hi ophenol in
- 600 cc of benzene - added 1 nol of sodium nethylate. 89 grans of
O i sopr.opyl phosphoric aci ster di chl ori de are then added dropw se
at 15 to 20[err]C, wlth tlrrlng, after which the reaction m xture
~i.s . stirred for a fpu p at the tenperature stated and then 20
: poured into 400 cc of 4 ce After tfle benze®w® sd¥3 on has been washed
several 20 times vvater it is driéd over anhydrous sodi um
sul phate and, finally, tge sol vent - is distilled off. 123 grans (63%

" of the theoretical; W? O i so-propyl -S, S bi s- (4-chl or ophenyl)
di t hi ol phosphoric 4 § th a nel t.hng poi nt a,of 1Esg&)err] C are
- “obt.ai ned. .

0=.
cz"!f”"”(s'@-w/{;)z 68.2 ™ 1,6152
: 0 - .
n-GHO-B(s-(N-ock), - 1.0 np®  1,6088
oo -
% 1,5946
@4‘3/[/-9(5_@}2 o 9.6 np R
cHy
. '0‘ : ) . .
/3-0-53;,_70.;:(5_@ » - 69.2  m*® 16178
o -

e |
CeHzerz0P(s), o mm e



25 EXAMPLE 6.

25 J[err]

1, 083, 377 11 180

grans (1 nmol) of 4-nitrothi ophenol-sodium are di ssof ved T 400 tc of aceto—
nitrile. To this solution are added 82 grans (0.5 nol) of O ethyl phosphoric

acid ester dichloride-at 20[err]C, with stirring, and

the reaction mxture is then stirred for a further ) 2
hours at room tegperature, after which it jipg worked up in t he ganngr which
has —-5———-a4+e-ad-yﬂ—been—ée5€++-be§—&eve+&l—-t—+%s— %-t
of the theoretical amunt) 5 of

O et hyl - S, S-bi s(4-nitrophenyl) dithiol- phosphorl c acid cBwEr Topies el ting
poi nt of 106[ err] C are obtai negg (Refractive Index or
EXAMPLE 7. Constitution (% of the theory) ~ Meltiig-Poink)

10 To a- sU T cc of
et hanol which 10 : cont a| ns 0.5 mol of sodium are added

dropwi se 40.75 grans (0. 2@_ % f“ phosphori c
acid ester dichloride at % ?' 2 and themxturenﬂae ti)qeo stirred
over - night at ro @terrperature The reaction mxture
is then poured into water, the separated oil is

di ssolved in benzene, the benzene solution is washed with water until

15 there is a neutral reacti orgS and the organic phase is then dried
over anhydrous sodium 15€E5¢CHz0-P(S- Do sul hat e. AMtlengwma:poratl on of
the solvent there remin 51 5 gram; 0.9% of the

t heoreti cal am)unt) of Gethyl-S, S—ﬁ $henyl - di t hi ol phosphorl c acid ester
which is

constitution which is obtai nabl e according to ' Exanpl e 1.
20 ~ EXAMVPLE 8.
20 [err] e 22 grans- (0.5 nmol) of

t hi ophenol are dissol ved together with 5 grans (0.55 nol)

of anhydrous triethylamne in 400 cc of enzene 44 grans (0.25 nol) of

O n- propyl- phos; 5@¢?iter di chl oride are added
dropwise to this solution at 0 to 1 e ensuing reaction
proceeds exothermcally. After the mxture has been stirred for 25

a short tinme at ropm Mepmes {l wokppf 4-tidorgliepberol arausdlvedrmeomwdm

hydrochl ori de5i s gy;ﬁﬁﬁ%‘i%%?%ﬂig &1’5 mol) of Oweﬂﬁﬁp'el']" 4 & mghshe

with water, and th ction xture at 10 to 15°C. The

concent r at ed by eV apeibd nixtie is kREETof @ Tther ﬁfhod’rflﬁtl t&Eaﬁﬁd @Rbt@P6 of t he
t heoreti cal anount poucsfl ﬁorﬁ%mpﬁ/kw@a@rdr h@:m@reamﬂd ester.
The 10 30 Water 4 ydrdye :%tﬁ‘é’o‘l’eé“ di nd%t o
am as res:due Wi 1ch soli :
Exanpl e 2. tallme form ﬁ@r grams (55$% of the theoretical amount I S: -
1. Dithiol phosphor tmbnapumbl)tditmemo@hsmoafmdtdsﬁ i £ malking puimmf A1°C| isdlated
EXAMPLE 5

13 | | ISO—Q@O-P(S‘D-CI)Z 15

To a solution of 145 grams (1 mol) of 4-ch10roth10phenol in 600 cc of benzene

is added 1 mol of sodium methylate. 89 grams of O-isopropylphosphoric acid ester

dichloride are then added dropwise at 15 to 20°C, with stirring, after which the

: reaction mixture is stirred for a further 2 hours at the temperature stated and then
) poured into 400 cc of ice water. After the benzene solution has been washed several 20

times with water it is dried over anhydrous sodium sulphate and, finally, the solvent

is distilled off. 123 grams (63% of the theoretical amount) of O-tso'-propyl-S,S-bJ&

(4~chlorophenyl) dithiolphosphoric. acid ester with a melting point of 52°C are

: obtained. .

25 : EXAMPLE 6. 25

gﬂf-m@wsz | o



wher ein 35 R is an al kyl, al kenyl, alkinyl or hal oal kyl

radi cal, and _ 35 _ R is a hal ogen
atom a nitro radical or an al kyl or al koxy radical containing
1-4 carbo ons and 1,083397is 0, 1 or 2. 11
2. mmﬁ}mmwwmwmkyl
10, o Al R S £ o et s o e
halogen substltueﬁ‘ onde% thhst g’andthem e T AN A % ing to
Gl aim2 wherein Rzlh%m@a A afternwlﬁéhoi@YonrkeaQJp n the manner which has
propyl, n-bufyl, d;scsb;d sevieral n1singrims (Z7%hif cheo thedrstical gamount) 5
2.2.2-trichl oroet H 3 1-8,8-bis(4-nitropheny] d1th1pleagnpsggﬂnc acid ester with a “melting point 4.
Corrpo_unds accor di fig'% C@F%ﬁ wher ei n R,usg2n al kenyl or-al kinyl radical
45 ¢ which has up to 4 carbon atoms.
45. - 5. Conpounds atﬂcordl ng to Caim4 wherein Ris an
al lyl:, crotonyl or propargyl G&H0 P(S-Qz radi cal .
6. Corrpounds according to any of Clalfms 1 to 5*wherein.R is a chlorine,
brom:ne or figiorine ¥barsotufionNdftI5Ogrin®Ai0Sahol) I thidphiidh ity 4000k ofRihiMaX whittadi caP.
1, 083 377 contains 0.5 mol of sodium are added dropwxse 40.75 grams (0 25 mol) of Q-ethyl-
180" grams (1 nol) P 2 r‘ﬁ?“ﬂdriffeﬁldtgjb‘ﬁ‘éqﬁl‘ 48 d0%m éhed F‘fFeﬂG’@er'Cc of

e reactlon i,

aceto- Ni t Elehigred & ist dsstved Gh Bénh&@ Sofleig °“g$ mxm

O e"h’yl phosptsor i cﬂ&feudaaamelrreacuon, and dlé hrmfphése 1men2ﬁ{eewe} enhydabus [Sodidm 1 r| g,
and-the reaction %}?@lﬂ!ﬂr Aftgrse O%Pf %g%‘oﬁhegf >o|5 grams (509% qfcﬂﬁs at
enper at ur e, S§ ‘};%}}m@g

+8ady been desc%kgggiozmﬁera ti rres &0 %e theo?et i cal
pupnt) 5 20 of O-ethyl-S, S-bis(4- Mrrqo&enyl) di t hi ol - phosphoric &#@id -
with a nelting point. of 106[err] C are obtai ned.
E 7. [Jerr] 10 Toasoluﬂlon of 55 grams (0.5 nol) of
phenol in 400 cc of ethanol whiels QP(S contains 0.5 nol of sodium
are added dropw se 40.75 grans (0.25 %hyl phosphori c

acid ester dichloride al atam?g;gi Sm% &q,élﬁé'oh% v&e Xt UL e d |sm;sr2§55(§3 rred

over- Ni ghtos Alhydr 241 (BB g;o,g - pour ed
into.water, the phosphons @ﬁ:ﬁléﬁér&ﬂchﬂhhe (33 addeasdib o mdosbnnﬁan& 0 t nzene
sol uti_on i s gi@shedheenshing\zracsion rociefls exgthermicallyh After ﬂlsm&“mhﬂsrb iot on, 2&nd

the organic phasej re‘{ﬁgﬁ“d?&%&"’@?ﬁgﬁ%ﬂ@iﬁ@ﬁﬁ?éﬁgﬁ ﬁgﬁwﬂﬁn %‘;ﬁ uf phat e.

Af ter evaporation, Sﬁcen thé he

t heoreti cal anoun&l)eo:eﬁcaoamﬁulﬁ IofSOS-pio Hyh8.8diphehykiivhialplpipd hmid estaci dhest er

which is N r«g\a}rg&@ ‘{% !rfwbhdcoeqdmsmﬁxgaﬂezconstutuuon whi cH%i s
Dithi 0

E?JAK/:DE Eb lse accor din 91. thiolphosph eﬁer;‘of t.geogeneral f06mula
(R
o n.
M I
wherein :
35 R is an alkyl, alkenyl, alkinyl or haloalkyl radical, and 35

R’ is a halogen atom, a nitro radical or an alkyl or alkoxy radical containing
1—4 carbon atoms and
n is0,1or2.
2. Compounds according to Claim 1 wherein R is a straight or branched alkyl
40 radical which has 1 to 6 carbon atoms and may bear one or more halogen substituents. 40
3. Compounds according to Claim 2 wherein R is a methyl, ethyl, »-propyl, iso-
propyl, n-butyl, iso-butyl, sec.-butyl, n-amyl, 2-chloroethyl or 2,2,2-trichloroethyl
radical.
4. Compounds according to Claim 1 wherein R is an alkenyl or alkinyl radical
45 which has up to 4 carbon atoms. 45
5. Compounds according to Claim 4 wherein R is an allyl, crotonyl or propargyl
radical.
6. Compounds accordmg to any of Claims 1 to 5 wherein R’ is a chlorine,
bromine or fluorine atom, a nitro radical, or a methyl or methoxy radical.




[err] 55 granms (0.5 nol) of thiophenol are dissolved together
with 56 granms (0.55 nol) of anhydrous triethylamne in 400 cc of
benzene. 44 grans (0.25 nmol) of O n-propyl- phosphoric acid ester
dichloride are added dropwise to this solution at O to 10[err]C. 25 The
-ensuing reaction proceeds exothermcally. After the m xture has been
stirred for 25 a short time at roomtenperature, the precipitated
trietfyl ammoni um hydrochl oride is filtered off, the filtrate is -
washgd-w th wat. o and the or gam a,oehnzme |s dried and cofcentrat ed

gt [ cal m@ﬂﬁwﬂ é,u‘:l’g!?ﬁe lgg‘%g_. Al %aﬁ?ﬁégﬁﬂ %;éfﬁal E:n:m d ester.

gictigaiael ar20rs, \hdn&ﬁiring‘,&hd rélis kel sﬁi'rea(f&Qrfdttlitg to Exanple 2.

) 2 hol\HA(TrowE t@lpﬁiaMtJ &ter which it is Worég;-;ll /{1)1 ;nth slphor ic acid
AT T8 f.l:egh 5 % of the t
tér S0 %g% mt 0p. eﬁ}]q:?s 101-F%)s htlm a d e er w1 melting g?; Ris
an al kyl , fklgg are T 35
R is a haI ogen atom a nltro I aGkQePLE Gr an aI kyI or al koxy radi cal
cont ai ni ng 1-4 carbon ato and nis 0,1 or 2.

2. Conpounds according to Caiml in Ris a straight or branched al kyl
40. radi cal which has 1 to%%?ﬁ(l&'@ onms and may bear one or nore
hal ogen substi tuents. 40 3 Corrpounds according to CI aim?2

“wherei® R is aTwetSbiy!iop of 5 \grams mfpmbyaf ‘thioplegel in 400 cc of which n- by | |
i so-butyl,  SEEl Bl o ‘deg%gm adied. Q%i?ﬁ‘-e‘toﬂ e @zam%"gwor oet hyl
radl_cal : night_at room t d@ ﬁ:lgn ;il.éé n Ris an
al kenyl or Btedy/ bil fs ko(l:vacl i thetberezhe Réttiol s Washed vt FMRRH uitil OIS .

45 15 there i%a ne@uaty mﬂg;d andfctl@mrmlr-l tl;,ams cuevaﬂ??dszpvmm(yém i an Yl |yl
Sy evaporation O ere remain
crotonyl or 34 c@'? | Evapo %%#‘11 grags (@S olMis according to

f O- h - h h
any of O ai Riepei aa%a° B Sl 1?sm(:>btamable ackodigipe or fluorine
12

~atom a ni tEmrrp&dll cal a rret y or met oxy radi cal .
1,083,%¥77 . 7. The corrpound of EXMMPLE 8 nul a . [err® - 8.
The conpound of the formula [err] :

n=¢ /90-1’(5-@ )

55 grams (0.5 mol) of thmphenol are dissolved together with 56 grams (0.55 mol) _

. of anhydrous triethylamine in 400 cc of benzene. 44 grams (0.25 mol) of O-n-propyl~" *
phosphoric acid ester dichloride are added dropwise to this solution at 0 to 10°C.

. 25 The ensuing reaction proceeds exothermically. After the mixture has been stirred for 25

: a short time at room temperature, the precipitated triethylammonium hydrochloride is

filtered off, the filtrate is washed with water, and the organic phase is dried and
concentrated by evaporation. There remain as residue 56 grams (65.9% of the
" theoretical amount) of O-n-propyl-S,S-diphenyldithiolphosphoric acid ester. The
30 compound is identical to that obtainable according to Example 2, 30
WHAT WE CLAIM 1S: —
1. Dithiolphosphoric acid triesters of the general formula

0 (R,
o s
wors5-§ 7
wherein
35 R is an alkyl, alkenyl, alkinyl or haloalkyl radical, and 35

R’ is a halogen atom, a nitro radical or an alkyl or alkoxy radical containing
1—4 carbon atoms and
n i50,1 or 2,
2. Compounds according to Claim 1 wherein R is a stralght or branched alkyl
40 radical which has 1 to 6 carbon atoms and may bear one or more halogen substituents. 40
3. Compounds according to Claim 2 wherein R is a methyl, ethyl, z-propyl, iso-
propyl, n-butyl, iso-butyl, sec.-butyl, n-amyl, 2-chloroethyl or 2,2,2-trichloroethyl
radical.
4. Compounds according to Claim 1 wherein R is an alkenyl or alkinyl radical
45 which has up to 4 carbon atoms. 45
5. Compounds according to Claim 4 wherein R is an allyl, crotonyl or propargyl .
radical,
6. Compounds according to any of Claims 1 to 5 wherein R’ is a chlorine,
bromine or fluorine atom, a nitro radical, or a methyl or methoxy radical.

I
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5 9. The conpound of the formula

5 Jerr] 10. The conpound of the fornula [err] 11. The
conmpound of the formula [err] 12. The conpound of the formula
[err] 13. The conpound of the formula lTerr] 15 14. The
conpound of the formula ' 15
[err] 15. The conpound of the fornula [err] 1, 083, 377
13 16. The compound of the forrmula [err] . .

: 12 1,083,377 &>

7. The compound of the formula

QIM-P(S-Q )2 .'

8. The compound of the formula ' '.

g
_ﬁ_gﬁ%kﬁﬁic>]k

5 9. The compound of the formula B : 5

1
fs0- csﬂ;-P(s-Q)e |

10. The compound of the formula |

0
B '
A GAP ALY ),

11. The compound of the formula =

10 | . cz—cﬁ-c‘@-w(s—@ ) o o 0o

12. The compound of the formula : | o .

s Oen

13. The compound of the formula

0
150-G0-F(5-(Y-01

15 14. The compound of the formula ' ' : 15

0
GHP-P(S-LY 45y

15. The‘c._:ompound of the formula

0 .
GHO-PSLY-ciy),

L,



17. The conmpound of the forrmula [err] 5 18. The conpound of

the formul a 5 Jerr]

19. The compound of the formula [err] 20._ The conpound of the
formula J[err] 21. The conpound of the fornula [err]

22. The compound of the formula 15 23. A process for the
producti on of conpounds according to any of Clains 1 15 to 6

wher ein a phosphoric aci d nonoester dihalide is reacted with a thiophenol

~in thes - frorengof a salt or in the3d7esence of an acid-bindin# agent, the
phosphori c aci digram@ezompound ofthd Bfmufdi hal i de having the general formula [err]
20 and t he thiophenal having to,he general fornula

.20

fl
GATPED X
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17. The compounci of the formula

o
i '
.y

5 18. The compound of the formula ' 5

0
LR L A
Y+ H3

19. The compound of the formula

o
" .
G- a5 0-P (),
: CHy
o . 20. The compound of the formula
' ‘ClgG-Cc‘fz-o-P(sp )2

10 | o - 10
' ' CHz.

21. The compound of the formula
'0‘ :
CA59-PUSD-0CH3),

22. The compound of the formula

- i
n-=L3#0-P(s-{3-octy),

15 23. A process for the production of compounds according to any of Claims 1 15
. to 6 wherein a phosphoric acid monoester dihalide is reacted with a thiophenol in the
- form of a salt or in the presence of an acid-binding agent, the phosphoric acid mono-
ester dihalide having the genera] formula

|| Hal

_ "RO—P<L
T : Hal

s om

20 _and the thiophenol having the general formula . 20

R



14 1, 083, 377 wherein R R
and n have the neaning indicated in the relevant claimof Cains 1

to 6 and Hal is a hal ogen _atom 24. A process according to
Cl aim 23 wherein Hal is a chlorine atom 5 25. A process

according to Claim23 or 24 wherein the stated reaction is carried 5
out in the presence of a solvent or diluent. 26. A process

according to Cl aim25 wherein the solvent is one of t hose ,her gi n- -

before specifigally named for that purpgsBary 27. ,A,pr.ocess 55) -
I?

accordi ng t omany—of~—Erarms—23—to 26 nherern—the—stated-—reactiom 1o

carried out at a tenperature of Of[err] tomm)QC

10 - 28. A process accor gy o] any of Cl ains 23 to 27 wherein
substantially two, . of, the nol, are Us¢ each nol of
t he phosphoric af ll‘ eﬁﬂfﬁﬁl'ﬁﬁ'@“g mgi?m%mth“dev gr P
according to any of24CIAapr6€Sss2 ﬁg?&CMhﬁB&#Hﬂrehhﬁl&hO&mHmdt@n.aCI d

nmonoest er dPfhal i de 255Aadma@mdpwos@am 23hpr 24 wﬂlmmgletmteares@iomiﬂmed)r 5

d
SUSpenSI on of thet epresenguﬁfgﬁm ngﬂ'tzss‘g}ée%ttﬂe so?vglIt)xs one of Eh erg Ct ion

mxture is stirrggy @guﬂ@,,] nplete the
reaction. 27. A pitkess Acoriing eGSny aﬁrmmxhezqatoeq&awl&teinoﬂie aited:amqummds

according t¥ Cal 4smn§8edosmsmerawreof0°to 1‘&% Y,.as her ei nb;?ore descri bdf in

A process a
Exanples 1 to 8. mols of the thio; henl 1@2‘31? 1dgrlﬁ)gu e whenever

prepared by a process A any of CRin® B8 1012 &éxiﬁhe ospKdri
20 Binoesker! dipalisle d@l%gzma twiitly ibrriggO Tt sadolutiongor sespensiont ofvtbe

i ngr edi ent ,15a co L ete(gc?e'(;) clgtglfmf) the reaqtiqRy mixgurefsctiffeds for m suficfenscetipk wi tif a

sol vent or carri®r -30,-A process for the rg;%ran& Sfe&ﬁpﬂn&fac&faﬁ@% ichén LURGEMS

i nfestation mher@duaaiﬂa@rneeférs BX

according to any of31CCemppgnds atcgrd@Q to Glignk wheneyen praphridblyarReocss according wj t h a
sol vent or ar r i @eany of Claims 23 to 30.

32. Fungicidal compositions contalmng, actlve i ient, a comy d accord-
25 __ing to Claim %lm admixture with a solvent or c &r. héreg\p 11 ca R{)un
CARPMAELS & RANSF , A method of combating fungous infestation wherein there is a;@ﬁai’ toeg ed Pat ent
Agent s, fungus habitat a compound according to any of Clgims 1 g¢d H&‘Pﬂiﬂ' Frrdpigrey ng
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