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ABSTRACT OF THE DISCLOSURE

Compounds cotdaining N - (Halkyiaminoalkyl) - car-
bamic kcid esiers andsor N-(dislkylaminoalkyl) thiocar-
bamic esters are used eiiher per se o7 in conjunstion with
other ingredients for use as fungleides or fungistafs,

Tt has been found thet compounds of the generel for-
mula:

Claim

o
Wi 0 Hy) =1ts H=C 0=X—E

H,Q
in which R is an aliphetic hydrocarboa radical, preferably
containing ! to § carboa atoms, X oxygen ot salfur, and
q an [nteper from 1 e 5, exhibjt a fungicidal end fungi-
stetle action and therefore are suitable preferably for tbe
cantrol of phytopuihorenic fungi.

The nvention teletes to fungleids]l and foeglstatle
agents containing N-(dialkylaminoallyi)-carbamic acid
esters wod respeatively  N-[dialkylaminoalkyl)-thlogar-
hemic acid sstere.

1 39 10 be noted that comyounds whereln in the above
stated geners] formula, R represepts a straight-chain or
branched, saturated or unsaturated hydrocarbon radical
wilh 1 to B carbon atoms, ag for example, methyl, ethyl,
propyl, butyl pentyl, hexyl, octyl, isopropyl, izohutyl,
tartiary butyl, allyl, propargyl, or butyne-{1)-y1-(3), have
a particulatly good and effective action for sald control.

The cempounds to be used according to the invention
are surprisingly distinpuished by an excellemt actipn
against Pyfhivmt aftimum which, in pott, exceeds the
efect of similarly agling preduocts (hat bave become known
for this, The cffest ps disinfecting stoep to promdte germi-
nation of the sted is also considerable and better than that
af herstofore known ogents,

Agents which contaln on= or more ¢f the aforemen-
tioned componnds can thereforefind application, for ex-
araple, in apvicultuge or horticulture as disinfecting sleeps
for seed treatment, for seed row tremument a8 so-called
drill-in agent or for genernd aoil treatment and the ke,

The pustly new active [ngredients can be produced by
methods known o the art. For example, the dimeihyl-
aminpmethyl carbamic aeid ¢sters wherein =1 are pre-
pared by reaction of the respsctive carbamic acid ester
with formaldehyde and dimethylamine 10 water At room
temperature or elevated temperature, The other esters
whergin w=2 1o 5 may be obeined by the reactopn of &

dimethyleminoalky] aming with e chloroformle seld ester
ol crloroformic A oester in & uitable solvert -
N The precenee of ST arR e

aolVeER
sibly In the presencs o pter. Ba solvents, there

mey e Oved, Tor eXatip, Mert oigante Lquids, sueh as
ether or hydrocarbons, Suitable acid noceptors are tertlary
organic amines, namely irethylomine or pyridine, ete,
inorganic bases, namely alkall hydroxides or carbemates,
efc., or also the amine tequired for the reastion, which is
thex peed in cormespondingly higher quantity, The reaction
procetds smoothly In B tempersture range from about
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0 to 100° ., but can be carried gut also at hizhsr o
fower temperatures. The conversion may be conducted
&s a gne-phasé or bRo-phase teaction, the Iatter with the
use of non-misefble liguids, such 85 weter snd an ocpanic
solveant.

Compounds fo be preferably vsed according 1o the
presefit invention are, for sxample, the following:
Moms af campmend
N-(Eﬂimﬂhrla:ﬂmm’ byly-narbaniiy
Rty e prny D-oarbemda

Physleal conatant
,:E;. {m[ﬁJ 1F141° Q.
i m [ L

BT, (0.08 mr.) 100-10%° €.

acld faohbutyl eatar. Al gL i, .
N-iy-dirperby aminepropyl)-carbemly B.P, (30 mitc.) 135-108° C.

ozl sliv] agter- ¥ pmE o8,
N-ty-diiethylam inopriprli-thic- Tngtilabls oil.

parbamis pold-S-atbyl edvat.
Fgharmethylam Iooethyh-rarberfy
mald buatrlwater,
Mapd-lmathy lamniasliabyL-corbomale
ueld athrl ester.

R0y =] hoiE.
n;&'?:?n o) 12-138° 0.

|l X ¥ 8
BB, 118 man.) 140-143° C,
ATy )4,
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The active ingredients may be used singly or 8s mix-
e of sayeral ngredients, 1€ desioed, athar fangicides,
fiematocides, herbicides, distnfectents or other pest con-
teal agenls may e added, depending on the purpose in-
tended, Advantageously, the active ingredienes are usod
iy the form ©f suilable preparations, such as powders,
scatter materials, grenulstes, solptions, emulsions or sus-
penzioas, with addition of liguid and/or solid vehicles or
diluents and &lso of wetling, adhesive, emulsifying and/or
dizpersing afds.

Spitable Yguid vehicles are water, minsral oils, or
other organic sclvents, such ss xylol (xylene), chioro-
benzeng, cyclohexanol, eyclohezanone, dloxane, acetos
aitrile, acetic ester, dimethy! formamide and dimethyl
sulfoxide, et

As solig vehicles, thare may be used Uime, kaoln, chalk,
talewin, attactay and other clays, a3 wall a3 natural or
synthetic silica, e, gilick acid.

Amonpg surfece-aclive substances that may be used are
sally of (he Yigmin sulfonic ecids, salts of alkylated ben-
zene s0lfonic Aclds, sulfonsted acid amines and (hetr salts,
polyethoxylated amines and alenhols.

If the active ingredients are to he, usad for seed disin-
fection, thers also may be added dyes, soch r3 new
fuchsing, etg., 1o Elve L steeped seed a distinctly vigi-
ble coloration.

The proportion of Ingrediens in the agent may vary
within wide Iimits, the pexaot conceniration of the in-
gredient nsed for the agants depending mainty on the
qirantity in which the agents are to be used for soil or
seed breatment, e, For sxample, the agents contain
betwesn zhout 1 and 80 percent by weight, preferably
between abont 20 and 50 percent by welght of ective in-
gradient and about 99 ro 20 percent by welght of liguid
or solid vehicle and possibly op o 20 percent by weight
of surface-notive substances in the form of an emulsion
or of & dry disinfectant.

To promote germination of the seed, the agents are
applied either befors acwing directly on the seed or
when sowing ioto the forrow, ie., socalled drilling in.
When tresting the soil &5 such, the agents are advania-
geously introduced inre the upper soil layers to a depth of
ahout 20 ¢m., such &g by hoeing in,

The following illustrative examples will explain the

T eTAioT,
EXAMPLE 1

Tinetanmed compost soil was additlonslly seeded with
myestinm of Prthivm wleimees, After uniform mixing of
the agenls with the uninfected soil, thers followed without
wailing peried per concentration the seeding out of 25
graine of natrow peas of the warlety “Miracle of Kel-

WA



o

3,513,241

3

vedon" in clay dishes holding 1 liter of zoll. In the ol
lawing table, there are stated the qumber of gearminated
healthy peas, the root rating (1 fo 4) ond the weight
af the fresh glant after z cultivation time of 3 weeks
at 22 to 24* . CAPTAN (MN-trichloromethylthip-tetta-
hydrophthalamide} was wsed ps o reference mpsnt. The
preparations were B powder containing 20% by weight
of active ingredient.

Artiva in-
gradlancs Mumbor Walght
per Moo &0 of hodthy Reol of el
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EXAMPLE 2

This example ilfustrates the drill-in method in sowing
pollen.

Clay dishes holding 2 litecs of soll were filled with vo-
steamed compost soil. Far 20 em. of furrow, the agents
were seattered in the form of a4 powder cominiming 20
porent by welght of active ingtedinnt. There then fol-
lowed per concentration, the sowing of 25 grains of de-
Nntered cotton. In the table, there 15 slated the number
of germinated Bealthy cotton ssediings and the fresh
plant welght after cultivation time of 20 days at 22 to
24° O, As a reference agent MANEBR {mapganosthylens-
bis-dithic-carhrmate] was used,

M. of aotiwg
e letits Number  Welght
o Mem.  of healthy  of agh

of furroww plants  plent g
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EXAMPLE 3

The drill-in method wes used in the sowlrg of cotton
for the conteol of Pyihlam ulrimicm.

Steamed compost sl wae geeded with mycelium of
Pythinm wlimmn and then clay dishes holding 2 Uters
were filled with this soll. The stated active ingredient
quaniity was scaftersd as a 209% powder par 20 cm, of
forrew, Then followed by concentration, the sowing of
25 grains of delintered cotton. In the table thers are
given the number of germinated healthy cotton seedlings
and the weight of the fresh plant after a cultvelion tine
of 5 days at 22 o 24° C, The referstcs agent in those
sxamples was CAFTAN (N-trichloro-methylthio-tatrahy-
drophthetimide],

A&ﬁ?é&r Mumb Walght
Bie r
dbvem, of  of boplthy ol b
Turvgu’ tog. eed  plaot, 1.
b1 I8 a4
Dreparitiag:
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- mathylominepma .
cnybmic a0dd propyl edlar.. 4 21 43
.- ko 47
N-{pditisthylamaeptap [ %g E Ilﬂg
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Al " A
A
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an 7 18
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A R A EEA A SN AR A Lk RE o8 R LR A AR R 1B .y
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S b Y
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EXAMPLE 4

Thnsteamed compost soil wos additionally sseded with
myceliom of Pyfhium ulitmum. Peas of the variety
“Miracle of Kelvedon” steepad with 30-percentusl prod-
uct formolatons, were set out 2 o 3 cm. deep in clay
dishes holding 0.5 litsr of soll; per concentration 2F
prang, After & cultlvation time of 14 days at 22 to
24° ., the pumber of germinated healthy peas was
recorded, Comparison was made with MANEE {manr-
gano-ethylsne-bis - dithipcarbamare) and TMID (tetra-
metbyl-thivram-disulide) .
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From the foregoing examples taken In conjunttion with

b darariadine of tha lmvamtam 33 oM he seiad et
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fungigides and Fungistets ere provided per se or In cone sulfonle acids, sulfonated mcid amides, salts of ssid
Jonetion with ether Ingredients snd fillers acting ey =d- acld amides, polyethoaylated rmines and poly-
juvants to effect the desired nosulk. ethoxvlated aleohols epd;
What is claimed is: {c) from D% (o 20 percent by welpht of a fungicidal
I. A method for seed and spdl freatment which com- 5 diluent.
prizas treating said seed and zoll with an efective amount
of # fungicidal and fumgistatic agent, said agent com- References Cited
{a) fromy 1 to 40 percent by welght of a compend 2848655 B/1960 Tlegaer.
tiaving the formula 1n  H163,536 1271964 Wizhio et el,
O
NG Hsimm N0 X—R OTHER REFERENCES
cﬁ Chem. Abstracts, vol. 65, p. 185131 (1966),

1

where R Is an alipbatic hydrocarbon contalning ! 1§ ALBERT T. MEYERS, Primaty Examiner
to 8 carbon atorra, X iz oxygen or sulfur, and I

an Ineegar from 110 5 ¥, D, TURMNER, Assistant Examiner
(b) up to 20 percent by weight of 2 strfage active Us. ol XR

slostance selected from fhe group consising of e '

lignin sulfonic acid salts, salts of alkylnted benzene 20 260—435, 482
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15 ABSTRACY

Salts of carbamie and thiocarbamic asters are used hav-
ing fungicidal and fungistatic ection, said salis having
the general formula
CH,
A
H=—{CH,],— NH—~CO—X—R
s
CH,

wherein B is an aliphatic hydrocarbon radical with
preferably 2 to 4 carbon atoms, X i9 oxygen or sulfur,
and n is an inkeger from 2 to 4, with an inorganle or
organic acid,

3 Clalraz, Ne Drawings
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SALTS OF THIOCARBAMIC ESTERS WITH
FUNGICIDAL AND FUNGISTATIC ACTION
This i3 5 continuation of application Ser. Mo. ID'EI,UTJ.
filed Nov. 10, 1970 and now abandoned, which is »
divisian of Ser. No, 746,711 1ll=d Juiy 18, 1968 and now
S Pat Mo, & '64'}1574
It has been found that salts of compounds of Ehg gen-
eral fermule

. CH,
N—{(CHy)y—NH~{0—X—1,
Vs
CH,,

wherzin

R is an eliphatic hydrocarbon radical with preferably 2
to 4 ¢carbon atoms,

X {p oxyten or sulfur and n ie an integer from 2 to 4, with
any inorganic or organi¢ acids exhibit a fungicidal
and fungistatic action and therefore ave suitable prel-
erably for the control of phytopathogenic fongl. |
In the sbove stated general formuls, the radical R

may have, among athers, the followmg meaning;

straight-chain or branched, saturated or unsaturated
aliphatic hydrocarbon radieal, such as ethyl, propyl,
buty], isapropyl, tertiary butyl, allyl.

As suitable acids in connaction with the Invention
there enter intg consideration any inorganic o orgenic
acids. Exsmples are generally minerel aclds, mono- or
poly-carboxylic acids and sulfonic aoids. OFf the above
the following may be specifically named: Hydrochlotic
actd, sulfaric acid, formic acid, propionic acld, veleric
aeld, oxalic agid, malonic acid, sucainic acid, cyenosce-
tic acid, chloroacetic acid, dichloroacetic acid, trifluc-
roacetic acid, benzoic acid, lurane-2-carboxylic acid, p-
telucisuifonic acid, methenesulfonic acid, thioglyeolic
acid and citric acld. among cthers.

The salts according to the invention display an excal-
lent fongicids! and fungistatic action and herein are
surprisingly superior, to the best heretofgre known
compounds of the same direction of action. In particu-
Yoy, grrominetion exciters, 50eh @ Tyithiom withmem, are
controlled. Another pdvantage is their excellent plant
toterance, [n addition, their good solubility in wWatet and
their fitnes? for the production of dry disinfectants
should be stressed, as some of the salis are coystalline
substences and others highly viscous cils.

10

13

43

They can therefors be uted in agricalturs or in horti-

cultur® predominanidy for general soil tredtment, 38
dislnfiectants for seed reatment or for furrow treatment
as till-dn material,

The ealts according o0 the invention may be used
glome o7 & mixturcs with on= another or with other
plant protecting or pest controlling egents, &.2. With
thsecticides or nematocides, when the simulianecus
contrgl of these or other peste is desired, or with fangi-
cides to emlarge the spectrum of action, Application of
the invention is effected advantzgecusly g8 powder,
dust, pranulate, solution, emulsion or sSuspansion,
among others, with addiien of solid or Bquid diluente
or vehicles and possible of adhesion, wetting, emulsifi-
cation or dispersion aids. Use in the form of their ague-
ons solations is likewige possible.

Suuabhe tigodd vehicles for use with the inveniion are
water, mineral oils or gfher organic solvents, ss for
example, xylol, chlorobemzene, cyclohexanel, cyclo-

0

[+

2
hexsnone, dioxane, acetonittile, acetic ester, dimethyl
formemide and dimethy] sulfoxids, pmong others,

Solid veideles such et lims, attacley and other clays,
kzolin, taloum as well as natural or synthetic sllica
gmong others, are spiteble for wwe,

Surface-active substences may be used; such a5 safis
of fignimsoifordc acids, sale of alkylated benzendsul
fonic acids, sulfonated acid amides and their :salts,
polyethoxylated amines and aleohols.

IF the ective substances ars 1O be waed for seed disin-
fection, dyves, a3 for cxample New Fuchsine rmmong
others, may be agmixed, io give the dlsmfmted seed
maierisl a clearly visible color.

mm%mthmmmmﬂﬁnm
carried out in a mannar koown in the art: such as, by
grieding or mizing processes.

To promeie germination of the seed, the agents are
upplied it 4 well known manner efther before sowing
directly onto the seed meterial ar upon soWing into the
furrow (s0 called tillingin). For treatment of the 301l in
itself, the agents are advantageously introdiced Inta the
upper sail layers to & depth of about 20 ¢m, by the wse,
for enample of a rotary hoe,

It is to be noted thar the salts according to the § inven.
tion are believed new and have oot been described in
the litsrature before, The production of the compounds
harein Is accomplished by methods fyr example as fol-
Lowe:

() & compound of the general formula

C‘.H,\
/N—-[CH;};- NH—CO=X=F,
CH,

wherein

F.is an aliphatic bydrotarton tadical with preferably 2
2 4 carbon atoms,

X, oxygen or sulfur and

1, an integer from 2 to 4, 18 neutralized with the desired
acid heteinsbove indicated in the vsual manner or,

{b) the ncid rediee] of any salt of the nemed compounds
{a exchanged for He desired woid madical by dovbie
conversion of twa salts, or

fc) the ester radical R' of any salt of the named com-
pands i exchanged for the degired eater radical R by
sster interchange, ar

{d) & compound of the genersl formula

CH,
/”_{C“a}n_ tH,
CHy

ot the salt there.ofwuh 2 hydmhnhc acid is reacted wﬁh
chloroformic esters of the genedal formula

2l — O33R
———

or carbonic esters of the general formula

RO — CO0B,

whereinr the reactions described under (¢} and {d) the
zymbols R and # bave the above-mentioned meaning
and B 1s any hydrogcaon radical,

Reactions (a), (&) and (4} sbove are preferably carred
out with the use of a solvent, such as water or organic
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solvents, such sg ethet, alechol, hydrocarbons and Tvy-
dracarbon halides. For reaction (o) the alcoho! with the
desired aster radical iz used in excess.

Reactions {a) and (d) may be carried out without
1] vent,

The reaction temperehires may be selacted as desired
eod depend on the type of the reaction partners, They

1

.are approximately within the range of from —20" 1o
100° €, The isolation of the sals formed 75 Hkewise

stlfected according to methods known such es by suc-
tion-fttering the rasultant crystels fortosd, by decanting
the superastent olotions from ihe precipitated oils, or
by concetitrating the aclutions to dryness.

The following illustrative but pot restrictive sxam-
ples will explain some produgiion processes used in
accordance with the desired products of the invention.

N-{3-dimethylammoniopropyl)-thiocarbamic
© acid-S-chyl ester chloride

14.25 g (0,075 mole) of N-{l-dimethylaminopropyl)-
thiccarbamic acid-S-ethy] ester are dissolved n 250 ml
of ebapinte ether. Whils stirring and cooling, dry HCI
gas i3 introduced. After 1 hour the product is suction-fil-
tered, One obtains 14.1 g (33.49% of the theory} of the
Mp. 8793 C. After reprevipifation from iso-
prapanol/ether one obtains a product of the Mp
93'-04* .

N-(3-dimethylammoriopropyl)-carbamic acid
ptopylester-hydrogan sulfate

11.0 g (0.0535 mole) of N-(3-dimsthylaminopropyl)-
carbamic acid propylester are dissolved in 200 ml of
ether. While stirring and cooling, 3.2 mi {0.06 mola) of
concentrated sulfuric acld are added in drops. Agitation.
is continued for 2 hourd at room tempetature, the ether
is decented, the oil is washed with ether and dried in
vagpum, Jne obtains 13.0 g (89.7%% of the theary) of the
Mp. 44*-30" C.

N-[i-dimethylammoniopropyl)-carbamic acid
propylestat benzoate

14,1 g (0.075 mote) of N-{dimethylatinepropyll-car-
bamic agid propylester are dizsalved in 200 ml of sther.
While sticring, 9.15 g (0.075 mole) of benzoic acid in 30
il of tekeahydrofurane are added in drops. Agitntion is
comtinued for 2 hours, the solvent ie distitled, and the off
dried in vacuum. One obtains 23.1 g (99.4% of the the-
ory} of Dy = 1.5070.

N-{3-dimethvlammoniopropyh-carbamic acid ethyl
ester chloride

27.2 g {0.1 mole) of N-{3-dimethylemmoniopropyl}
carbamic acid ethy] ester hydrogen suifate are dissol ved
in 50 ml of water and while stirring slowly ndmixed
with g solution of 24.4 g (0.1 mole) of BaCl, » 2 HyD in
&0 ml of water, Agitate For 13 minutes, admix with {00
m! of ethanol, suction [filter the precipitated BaS0.,
treat the aqueous sglurion with active carbon, filfer,
concentrate, and drag in vacuum,

One obrains 14.7 g of oil of oDy = 14900

N-(3-dimethylammaoniopropyl)-carhamic acid buiyl
ester chlorde
2140 g (0.1 mule) of N-{3-dimethylammoniopropyl}
carbamic acld ethy! ester chloride are suspended in (00
ml of a-butanol, Dry HCI gas in introduced into the
suspension for a short time end the mixture is heated for
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6 hours at 106" to 115° C while sticring, the hydrochlo- -

. 4
Tids going o sohation zed soms i of Yiquid Aisiiling
off. Then concentrate and drag the residus in vacaum.
One obtains 18.0 g of nDy = 1.4750.

N-{3-Dimethylammoniopropylrcarbumic acid butyl
eater chloride

4.8 g (0.2 g-stom) of sodium are dissolved in 200 mi of -
n-burancl. To this add 21.0 g (0.1 mole) of N-(3-dime-
thylammoniopropyl-carbamic acid &thyl estar chloride
end boil the mixture for 6§ hours with reflux. Concen-
teaee, admix with water, sther out, dry the sther phase
over MgS0,, introduce dry HCI gas while stirring aod
cooling, decant the ether solution, and drag the remain-
ing oil in vacunm, One obtrins 13.1 g of 1Dy, = 14738,

N-(3-dimethylammonioprapy]-thiocarbamic
agid-S-ethyl ester chloride

12.25 g (0.1 mole) of chlorothicformic neid-S-ethyl
ester are dissolved in 50 ml of shsolute sther. While
stirring, 10.2 g (0.1 mole} of N,N-dimethy! propendia.
mine-[1,3] in 100 ml of ethar are slowly added in drops
at 30° to 36" C, After 1 hour of furthes agiistion, sos-
ton-filter. One obtafns 22.0 g of the melting point
a0'-94" C.

N-{3-dimetbylemmoniopropyl}-carbamic acid ethyl
ester chloride

204 g (0.2 mole) of N.N-dimethylpropandiamine-
(1,3) are Boiled with 80 ml of diethy] carbonate for 3
hours with reftux. Then ons digtills the mixture and
obtains 5.2 g of N-{F-dmethylaminopropyl}-carbamic
acid ethyl ester, Bp.;123" C, oDy, = 14430, The prod-
et ir dissolved in 190 md of abwotoie ehrher, ary HC)
gas & introduced, the sther anlution is decented, and the
remalning oil is dragged in vacuun. One obtains 5.9 g of
Dy = 14915, .

The other compottds bersln following can be ob-
teined in an apalogous menner.

The following table shows additional salis according
to the invention,

Name of Compaund Physlcal eongrant
L, W -dimntboplam rponiopronyiresthamis: :
acid schyl etrer chiorlde aDry, | 4918
2, N.[i-dimethylammonlopropy | -oarbamic :

soid ethyl erer banzonk nby, 1.5030
3, N-{3-dimethy lampmoniopropyl-cermic

lﬂdﬂ:mpﬂ #5teT chionide ALYy Edbbs
4, N.f3-cimethylammenbopropyl-cerbamio

uidh!:mp_ el¢r formate aD; | 4500
- imeliyummonicpropylcarbamie D 14350

acid propy ester propEonste

6 N-(3-dimethylammonwpropyl-carbamis

el propyl estér valerats B 144440
kS hﬁﬂ-d!mcﬂiﬂmmmlopr:lwl}mnmc -

acld yheater bhydrogenoxalate Mp, 112-111 g23. C
&, N-3-dimethybammoniopropylkcarbambe

ecid progvlester malonate oy, L 45T
. H-{-dimetbylammaniopropyl)-carbaml;

Boid palysier succinate a0, 14700
188 M-L3-dimethyiemmonlepropycarbamic

acld Fmp}jhmr CYANM&alE Dy, § 4662
1, M{3dimethylammaoniopropyl=acbamic :

acid propylesier chlorpapetarn Ny, L4740
12, N-Q-dimethylammasiopropyi-cerbamic

vl A tithirroaeine oLr, 14073
L3, M-(i-dimethylammonicpropyl)-carbam]c

aoid yheater trilluctacetate Dy 14245
18, Mo Idimethytaprmoniopropyl-iarbamie

{uranc-2-carboxylate Dy, LAk
1%, N{-dimethylammantoprapyl]-carbamic

aeld P“"Tm" Holuelsulfonars oDy, 1. ¥NG
L&, N {3-dimethylarimonpropyf-carbamio

acid hutylester chloride nly, 14720

1
W:(3-dimethylammoniopropyb)-thlioocbamic

O\t



