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th~ ·. iriventioi.f:J!>y. re~cting a. h~lOgen ·. azacj(;lo­
h¢pta~oiJ.cf :of:'the ·geµetal f9tnmla ·1~ · · 
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grecuents; as · \veil as pt-Oce~· 1f6r 'the · pto- ' . -· . _-- .... ... -N.11.~ · · ~ , « l. \\_).. , ' . ::_· .:< '. 
20 duction · ,Jf these ·fungicidal !'gents. · 
,.,, It 4as _been found' :tJiat ~amino aza~clo- " · · ·, ,;··, ·> .. ' ,, · ,, '.> '; · ·-· 

~~~~~~ ~:'.~~:; ~erat ~~~' t, < ~',-;: :· . whetein Ris · has' the meaning·. given iri itoimul~ 

,,,, , , .·.·.· =l~~~~;iFk~ ,, .. '. :: ' . d~ Ii(~· •• ·,HI%!~ (III) so 
"1?

3 
.. -.-.:-~ .. ·"c=Q._·.. . . ~··:·,·:.:. 'Ra' ., "· ~::: 

' . . . .• .....•• ~ .• • { ' .. rn .. E_.···.·h··~-Thi-r __ .;=_~_:s•·.=.:· .. reR_:· .. ~.:.·.•.~-:.tho'.f.'·.~n'".e·'.R·p1:s:0_:_:0._:p;tl~o~_.n!a· ... 'ele.11.~.·y~p·~ .. aerf~_;_OD_0rm~. s.- e:_fdd:venl~._,n·_,:.: 
wherein ~:R1 l'ClPfuents·'. ;an: 'al,kyl radfo~l wlth ......... . 

2.5 · >.- from4'to·16 .. earbon atoms,•d.i".' the<preserice,'of''a-~olvenfwhich is-~;ri:-tg 55 
. ': ' ... , ;> alkylam:mo· a).kyl' radical with -at fl:ie <teactiori '.~er1( $.U.Ch as an aliphatic 

. molit• ~8'carbi>n atoms;' :an: option-" or aromatic hydrooal-bori, 'halogenated deriva~ 
· ,.., ; • • '<': . ally .:balogenatec::Vphenyl. J.'.lidical, tives thereof, an e1;.h~, keton.~ or amide. Proton 

··.. . . .'' .. \·r~~~~~t~~c~ .. :~~'._:th~- :~~,~ ~tt1iti!ry~~~:~~~l' ~~~ri~~~:rJ.1r~ 60 
" .. .,.. •·· ··;:-.•.. ~s'.'agd'.~d~µcyiamunes -Or il;r.organic l;>~ses ... · R~-~~~~t~ hydrQgen or: an;.•alkyl such· as alkalLand al):alii£ earth hydrOXides-
radical with froin · 1 to 4 carbon and oxides~ 
atoms, and · · • If desired, the amino azacycloheptanones 

. . . .: , :.~. : 
<:.' 
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!'.:--,;,· of the generaf formula I produced by the 
process described above can be converted into 
their . salts by reaction with organi<; or in-

hydJ'oxide . solution is added to the,,..reactiqn 
lriiitare while cooling until there is an alkaj.ine 

. rea~on . ~aftet: which the mixture : is extracte4 . -
With. ether.several times. Th~ .. c~iq~ 'Ct:JiF, 65_t-: 
extracts are washed with · water> The eth¢1- ., 

organic acids. · · 
5 The new amino azacycloheptanones of 

general formula I are compound~ which are. 
stable in water and dissolve well in the com_; 
mon organic solvents.· ... ·. .. , .·· 

is distilled off and the <residue· is ~distilled : 
fractionally~ The 3 - n ~ heiy]Bnjj_n"{-_ -~.;:; ,;,_,·:' 
cycloheptaJJ._ .. 2 - one boils at'l2~1~2°/Q'.Ol 

The new active ingredients of gene®,. 
10 formula I are active against n~ero1,1s phyt~ 

pathogenic fungi. They are made up, option­
ally in the form. of their salts, into fungi'." 
cides whiclt ·are suitable · for the protection 
of plants and parts thereof such as blossom, 

Torr~ . In 'the _spore gefmiilation teSt --gi~ 7Cf,\~~ 
bclow;·. the · ne'w substance has a good fungi-
cidal action and can be made up into fungi-
cidal dusts, dressings and sprays by the _pre'."- · ... -- - . 
scriptions· given .after the: te8t described. ' · - · · 

15 seeds, fruit, roots, stalks and foliage, from EXAMPLE 2 · .. · . · ... ~-: :··:1s<:: 
attack by fungi. The new active substances 19.2 Parts of 3 - bromo - azacycloheptan -
are also systemic fungicides. Because of this :2 - one and 25.8 parts of n -octylamine are 
property, plants treated with the actiye. Sllb- . refluxed for 14 hc>urs in 200 parts by volume 
stances accordirig to the invention are givc;n · of dioxan. The solvent is distilled off in 

20 an additional and more long lasting prOtec- vacuo and 150 parts by volume of 10% 80 
tion frQm _ att!l~ 'by fungi. The new amino hyc;l.ro~!>ric Jt,cid are adc;l.ed ·to the residue 
a,zacyclobemaiione!I are ·n9t phytotoxic in the while stirring ·well. __ Mter stan,ding for a sb,ort 
usual concentrations for use as 0.01 to 2% time at 0°,. tlt.e _hyd;;ochlori_de of 3- µ "'.-_9Cl:Yl-
active ingredient. · amino· - . aza,cyclqQepUln -~ 2~., 9n~.:q!Y.$1:alli~ 

25 The new fungicides of general formula I out. It is recrystallised. from me,t:hahol/(~one ~ 
in:· tbe 'fonn.: of so-called-~ dressings give (l: 2) and. melts at 241-24~0 •. The hydrO'."· 
~edll tr~ted therewith a · good protectjon, chloride is suspc;nded in a . littl~ water and 
particularly from attack by . Tilletia tritid. 2N sodium hydro]!:ide ·solution is added until 
and Fusarium · cul.morum. There· is no inhibi- there is an alkaline reaction. The . reacti()~· 

30 tion of ~tion of the_ seectS ~ated. . . mixture is extracted seyeral tim~ with ether, 90 
-Iri addition . to the e]!:cellen:t ·.fungicidal the combined ether extracts .are washed with 

activity, the wnino a.zacycloheptanones of the water and then dl'ied. The 'solvent i11_ d~ 
general formula I also have marked fungi- . tilled .()ff anc:l the ;residue is. fractionated. :in 
static properties so that they can be used vacuo. · The 3 - n - · occylamino - aZ!lcycl9-

35 for combating fungi on materials of all types heptan - 2;.. one .boils at 1~().....132° /0,01 T.or,_\ 9.5 
alone or combined with other S11bstances suit- In th~: spo~ germinl!-tion test describc;d below 
able for the protection of material. it · 11hows good fuµ.gicicla1 action and can. ~ 

Thus the - invention provides fungicidal made up into fungicidal agents . by. the p!'e-:-
compositions containing at least one amino sq:iptions given below. · ··· 

40 azacycloheptanone . of the general formula I 
defined above and/or at least one salt thereof 
in admixture with suitable· clll,"rier~ and/or 
distributing agents. Th~ compositions . µl,iiy 
be produced by mixing the amino .aiacyqo-

45 heptanone_s or_ salts thereof with suita~l~ 
carriers and/or distributing agents. . 

The invention also provides a process for 
combating fungi and for protecting organic 
materials and objects from attack by fungi 

50 w~ch . comprises contacting the fungi with 
ammo azacycloheptanones of t,he geri.eral 
formula I, defined above, and/or their salts 
with inorganic aild oiganic acids. •·· ·. . · 

-~e .· followi_ng examples serve to illustrate 
55 the mvention. · Where not otherwise stated, 

"parts" are parts by weight; the temperatures 
are given in degrees Centigrade. · · · 

E:xAMPLE · 1 · -
14.7 Parts of 3 - chloro - azacycloh~ptan -

60 2 - one and 20.2 parts of n - hexylai.nine, ·are 
heated for 14 hours-·at 120°. ~N Soclium 

. . .. . . E'KAMPLB 3 
14.8 Parts of 3 ,,. chloro - azacycloheptan ..: 

2 - one, 18.5 parts of n - dodecylamine and 
14.6 parts of dimethyl aniline are· heated 
for 14 hours at 130-140. Water and 2N 
sodium hydroxide solution are added to the 
reaction mixtUre until it has an alkaline re­
action. The alkaline reaction solution is ex­
tracted with ether, . the ether . solution is 
washed with water and dried. The solvent 
is distilled off and the residue is fractionated 
in vacuo. The 3 - n - · dodecylamino - aza­
cycloheptan - 2 - one boils at 170-180° /0.01 
Torr and then crystallises. After recrystallisa­
tion from acetone it melts at 54-56°. The 
fungicidal action of the substanee can be seen 
from- the spore germination test. 

The compounds suinmarised in the follow­
ing table can be produced in the way de­
scribed in Examples 1-3 on using equivalent 
amounts of the corresponding starting · 
materials: 

100 

105 

110 

115 

120 
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· .. "'. :.·-···. 

·· ;B~~- product 

· .. ~li.~b#ty~~~wcto-hCP,~'"~~: 

.. ~3-~J.~ecyl8min~~90-h~-2"0~~ 

. .:·~·.: ·_: 

BOilin,g.: .int (B.P.) 
.<···· :or:m.ef~Point. 
.... (M~P.) of the base 

··~ . . . ~ ,: 

· M.P. 151::..;..153° · ·· · 
"• . ····· ·- ····· - ...... -~ ... . . 

·:Melting oint 
{M;l>. olsalt) 

..... 'HOM.P. 24~236° 

. . 3-n~tetradecylamino-m~ohePtan'.'.'2"one _ B.P. 1~0/0.0001, 
· · " · ·. · ·· · · Torr ·· . ·. · 

·:Ha M.~.!250-i-25:3°·· · 
(deromposition) 

. :·3-b~~o-azacycl~heptan~2-~e 
. 3•cN-m~yl~N~latriio)-anZa,~ 
· cyclohept:an-~-one · · 

"3.•cN-m.ethyl-N-dodecylamino)-ka- . 
cycl~heptan-2-one_ . . 

3-dl-(n'-butyl)-.amino-Ua-
" cycl!>hCpt&n-2"oJl~~ . . 
· · .... 3-[¢-(N'.;;m.ethyl-"N'.;.n:..: · .. · · 

hcxylamino)-.ethyl;.amino]­
··-~9'~01lq>~;2-on~ .. ... :., : 

~ - .. ·' . -

· 3:.phenyt~1;;·g~~Cicl~11~~~r<>n,e· · · .. ·. · 

:· :'.t~~opheny~o).:· 
.. _~cy~opept~~'"OJ?.e.· . 

. · ... : -~ : ·. . 

.. · :.;; 

~--~~,~~r~t~_.,_·_· : : .... ;.·--··' ··'· 

.. .. ·.-::·;·· . 

> ' ~ • 

·~ '··.. . .... --·. .. ··-=-· ~ .:., ; :.-··. ; 

·:::- :::. ,~·._; ":··=:~·-~:··· .-.~:--:· ;-;: :: ·:..-.. :... <?;·· ~·· :·~:/ 

. M.P. 76-:-77° 

B.P.- 140°/0.0001 
Torr. M.P. 62-64° 

. M.P. 71~73° 
'.' . :: .. 

B.P; 147--15P0 /o.01 Torr. . 

B.P. 175--180°/0.01 
Tol:T ;_. .,: :: -- ·': .·· ... -: 

M~. f5~157°. . : :.: 

. .: .... ; :.•.,, .. 

M,P; 125-126° 
,: . ); . 

' 

M.P. 103-105.0 
• 

. ~ .. : r • . . . . . • ~. . .;.. , ; .·;.: . 

. ,. . :~ ·, ... 

M.P/s~s0 ·• - ·: >· «::_:, · 
... . .. ,_. · .. ;-

M.P. 77-78° 
···;."-'-'.)"·:~:'::•! .; •.... 

: .. -, "(• ., __ 
• . ! • • • 

-~- ... =:~ 

:· .. .t:' 

- : :· .·. ·. :· ~ ! . : ; : .. 

"'!\ 

·· ~r.~=cl~~~t/ ofi';~~.;~~iv~ '.hi~ . =~:: !i~ ~p;!es~rJ:C:¥~;t~ri: 20 

·gredierits Of: the· •general· :formwa 1 'Was deteJ:- dishes at room teDip~ature i1,1 an atmosphere 
5-- mined by' a 8pore· germ.fuation test with-· spores which is almost saturated: "with/Steam. After 

of . ~e Jollowjng types ~f fungi:··: 0• · • · - 2--3 _and 4-6 _days, the germitlate4 spores_ 

10 

:•. 

... ~ : 

... ,_ . . . . . .. ;:AJternaria' temlis· ,, -... 
- ' .:·~otrytis cinerea · 

:Clasterosporium 'c:. ·· · 
<·~ ·:: :com¢h-yriU-m aipi; .... 

. '··.·. 

.:,Pusarium:'cuJmorum :· ·· ,·r,·· 
· .. <>Mucor "ip;ec. · -·· ·. _. ~~-, 

Pemcilliut}'t .. spec. - : - - .. 
·---Stempkyliunn~i»n; -- --.- , :0 

. : .. ':... . ..•. -~··1 .• · ': ·: i ··.:'. ·;.; ~. ,-. 

15 :-t·c~ of a· 1%;,;and:0;1%:~one:solu-· 
tjon of the actjve ingredi~t.is: -p~cCd oii 2 
glasS .. :~des.:(26:x··· 76 ·:mni).Lun~:.the ··same 

::-~_ -~~~~ ~J:~v.e.:r~:=!tf-1~ 

are·:cowtted. ·;_. :· .. ·.· ·-. :.: •.' · :: , .. , ... , 25 
The concentrations of active mgredient ·ate· 

given in the follo:wing_ Table which inhi~it 

a~?~~--~O%_-~ation;' : ; _;:'. :-•<': , __ 

,,'?I~~~ 
:':::_~·-.:-. .. ·: ~-:::.: .. ': :~.~:-~;- ,.. ~;. ·:_;···: ·"·'::~-

,:<:,t'.7',:,~!:+~ei?1o~=~~·:r1:~··:~ ~~ 
.•:.cgrCdient;:. ·.· .. , .. ··: ·.• .. :.-.''.' _··>:·::_ :•.· ;_.-;:· .... , 



......... 
:1,0$8;51! ------·-----------------------------~·-- :· 

4 .. -_-~: 

0 shows that the residue of 1 can of 
'it l% ;a<;et0n¢l solution does not in­
hibit the . ~erinination. · 

.. 
-·-· -~· ·-· 

--~·· 

4.lt. Bot. active ingredient 
c1as. coiio. -- "Fui: M~. Pinic. stemph. ten. · .· _411, · c. dij#. . . ~· _ SJJeF· .· : _ ~c, . - .com. 

3-amin~cycl~h~,2-
0 (f 0 one 

0 0 0 

+ 

3-(n-hexylamino )-azacyclo-
heptan-2-one + + + 

: .. ~; .. 
+ + 

3~(n-octylamino )-azacyclo-
.. .; 

+ 
.. heptan-2-one + + + + 

.. . -~ . : ; : + ···+ _· . 
.. ·: . :.·. :. 3-(n-deeylamino )-azacyclo-

. ' :···.· heptan-2...one + + . ·-··· :+ + + + c:;-- o ... 
3-(n-dodecylamino )-azacyclo-

++ h~'-2-one. + + +. + 

s 
:; .. ;~ 

The fungicidal agents are produced by ' 
methods known per se by intim.tltely -~g­and milling the active substances bf -genetaf formula I with suitable carriers optionally _ with the addition . of adhesives, dis_p_ersiµg _ 10 agents or solvents which are inert to the active substances. These agents can be used in the following forms: 

Solid forms: 

. ~ •,.. . . -··· . .. .. . . . . .• . . 

cellulose powder, residtie8 of plant·: extrac­
tions and active chaJcoal. These c~~ C!lll be used alone ·c:tt acbriiXCd With;eaclfOth~ .. 

The particle size of_ the carrier$ is,. ~or 40 dusts up to about 100 ,u, fof spririkliiig agents from about 75 ~.2- iniil arid for granu­
lates from 0.2 mm-1 ~ (an_d coarser). . 

IS 

As a general ruk; · ·the · 'concentrat;i:on · · of active substances in the. solid-preparations is 45 from 0.5~0% by weight. - -· . . .. . 
To these mixtures ~- ·atso b~-~-- a4d,ed dusts, sprinkling agents~ grantiiates; - additives which stabilise the· active ·substances (coated gr8nules, impregnated arid/or comme¢ially ·:.~vailabi¢ npµ.-ioaj.c,· granules, homogeneous gr~~s). - anionic and cationic- s~ace ._dive -~~ta;rices SO - · - which, for example, irilprove the · adhesion Water dispersible concentrate11 of active sub- of the active · substtmceli · 9IJ. : Pilft:S : !>f. pla.nts -- stances: (glues, adhesives) ~cJ,/oj:- j~ bet(er .. ;'\v~tt-

wettable -powders, pastes, emul:. . ::izti~~~~t~).: ajld __ dispen.!Jjility -of SS 20 sions. In some case15 it is necessary to add to 
Li . ,i_ :f,_...,-... ____ q\11,"J-. '<+-· 

.. . . . .·. . ·. : .. · . 
Forms for the production of aerQSl.)h,, fogs, -. 
imd-~1:$. 

25 · To prod~ce ·the spJid ·!Pnns-·for use- (dusts and sprinkling agents,· granulates), the active 
sub~ce11: . are.- brought:· on- -to -solid' carriers such . tal · - - -1• ollii · bOI - : t........ chalk . _ _ . all. . . CQ!;ll, ""a . , . . e; . .._...,__, _ , 
Um4~®e-, : ground_-. ~eatope, -ataelay, dolo-30 IIP~ ®.itom.ac;eo.~ ~a®,. PJ;~pitated silicic acid, alkaline earth silicates, sqdimn imd potas­sium aluminium silicates (feldspar and mica), 
aiJci~: and -.. magnesiuin · . sulphates; inijled ·-

35 
plasQ.cs, feytilis_ers such as ammonium Slil­
pbate, - ~9nium. phosphates,. - ainnioqium nitrates and urea, and also grouft..d· gutsliells, 

these forms for aJ>Plicil~- -plant; ··_ anim!ll 
and mineral oils al!!. penetrating agents; i.e. _ agents which· help and imp~ve the penetra-tion_. of ·the active· substance into the -- plants 60 or parts thereQf. : · . . .- ·_·_ . • · · • .-

The concentrates of active 8ubstance which 
can be disper&ecLin . water: .. wettable powders, pastes and emulsion.:am.Ce.lltrlites, are agents which can be.diluted·. w:ith:water to any con- 65 centration desh"e.d . f0r : apPlication to plants and parts thereOf. : They consist of active substance, carrier, . adQitiYes ·. Which stabilise the active substa._nce, ;: :. surface active sub­stances, pro~-Ve.~;;coQi>i,_ds< and anti-foam · . 70 agents and, optionally, . solvents. The con­centtation · of ·aetjVe. .subst~~s in these- agents 
i~,;;-C:?i~~,~:t~a';P~~::•'~:~~ 
-~ mixing and_ milliilg;·thcb~ve suf,St8nces 75 With ,SJiifa~-active:.sub~ :and_-~~en,t 

··.:) 
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carrl'ers 41.. suitable" : ~ers and millhig 
machines ~til homogeneity is attained. Car­

rier.s . ~: Jor example, those mentio~d ..... ih 
~-:par!igrapb.:: d~ling 'with solid if Orms for 

~pplicati~I!-· ,I~:som'C_ c~;:it:is .. ~van~e<?us 
:to use :mixrores.:: of :atrrJ.ers; BY· sutfa~e . active_ 

'substanc~es;g\ueir::Or·:. adhesiVes;· ;Wetting and 
dispersiQg .agtms an,!i·:prot~e:: ~lloids are 
to be understood. Of tJiC·: gJue'S: and· adfiesives 

already meiitioned~ ;~ause: of•· their·.: proper­
ties a number thereOf 'din' be used. as so-

called auxiliary dispersing. agents. As. dis­
.:persing\'agenis ··ind surfactants :c·ciut · .. be·' 'iised 

.commercially ;available<8urfaee il:ciive 8ub-
l5 :stances.':··<· r· __ :,_ .. , .:· . .-._·: .. ::<d- :-.·, ··-.;:-.«:::_· , . '· · 

> Examples; of anti;.;.f(jam --agents are·:; silic0nes, 
and Anit-foam A. _:_.,, .. :·~·<:: i:-.:·.<::::;·:::.'".>:Y "'>·'; 

The active substanees are so ltlixed,. milled, 

·· · · '' sieved and straitred.~\irith .fhe additives men­

·20 tioned above<that :the·'.:·sc:IJ.id;/particie si~ 
in wettable powders and in pai!tes .,, · ~1i0t: 

-more thaJi · 2~0 .' ,c.1: and· .:3 ';p._ :respectively. 

-:_::·:.:; 

25 

To produce emulsion. ·cmi.cenirates and 

pastes, liquid dispersing .. :«geii~ :orgu;nfo sol­

vents and-> water/ are"' :used.><Bxamples of . 

. sqlvents · are ; as follQws~: : alcdhois, · bCilzene, 

-tolu~;:l.·:xy~esj'. ;::dim~l:, : :Sulpho.Xide, di­

methyl formamfde and>n:iin~l :oil':fractions 

boiling between 120 and 350°. 1;De solvents 

·· :30 ·niust•be:ahltost without:smelJ.; lfot :phytoto~ic, 

-~·to.-th~: :~Ctive::substance5'. 'att4 · noFeasily 
-irifbtmmabre; .-: .L:::;: ,;· :' .. ' ··: .".-;. · ; 

,,,:.::Tlie: fotriJS :tor · 'applitati<?tj- . which" . ca? :~ 
.dispersed:·: in :water-, cm·, ~::'cotttaitf · othtt 
,idditives--::to increase- the, .. ·Stifuility . t<>" Ugfi.t, 

penetrating agents, anti-foam agents and ;also 

~~s:~ttable· ;pb'WderS, :pastes . a'iid: emul­
'SiOn eoncentrates 'iare:; dUated lrith'; · Viratef to 

40 the practical concentrations deSitedc-armch- are 

'f47!°W:~li ~ 
light. 

Also, the active ;;~µ"sfa~~s of general 
formula I catt:/-be';·worked· tip with a com­

bustible substance, e;g. sawdlist Ot;pap~(~d 

a>'~otitCe of :oxygen:stlC:~ lis·potaS!litiffi,:''cltlod.te _1, 
and potassium nitrat~·'t,6 (c>nn ·ii":ftiifii.~t or 

f~an~/;fid!#oi.11 ::;~:,:~e~~~~·.-:·c~ be 

ltli~ very well' with' other. biOcidally . active 

eottiptiiliidif:6:f: .. aieiji:~ :ct;µm~g· :sricli com- 80 

pound~. Thus,:.~~bi'Qitd~'-the:_riiiige::of ~ion, 

·'o.ther' :ftlngiciaes; ;ilso ·. ~~cticides, 'oaCtericldes, 
·~stlti' . ::i: baecen<>Statics . of 'dietfiatocides 

·c~n>be p~eb:t wtemcf~wfth::{Jie: .l{@ve sub­

stances of general fOtftiullfl/The'a"ctive sub- 85 

:~~~:·f~~,:~:n~~~~~~ be •.> 

The following exanipll!~ ·:describe di~ pro­

duction of various tea:4y.:..f9t.;;nse ''f~ of 
application containing :tfie<active:·:sub•ances vo 
of gen~al for~ula I. P~ ar<: given therein 

iaplttt•bf:~~·~ '. ·;:~:;; .. '.' 
· .. ..: . 

Compond.its·: :. '. · . Y'"~ _., :·'; · ' . . 95 

a) 10 parts of 3 - n .. >dddecylaniino ~'~aza-

.,,.: i ,;~; :~~~h:~hiy~ch~~r~ 'siliCU: acid 
::·•?;. 85:~r.~~: Of~,;~-1~>·:·:';;''_·' ,,':<::.' ·:'';:·:;/ 

:..; 

;~~:;~·i~~~o>f ·I.~ 
· '.:; 97-'part:(of':tillcwn; " " '''-''", ·' ·;<·1 

.: :- ;·.~ _;~r:' .. ·:. l:i :: .·.. L '::\1.' ;~.::. ·.: .. 

105 between 0.01 ~d 2% by weight, calculated The active __ substance~. are intimately 

on the active 'SUbstance. In the composition mixed and milled'; Witli ~':the carriers. With 

and coocentrati~. <for use described, these components a) a :t0%'1:ib.(\ with components 

·: < application fo~ haY'e ... good suspendibility . b). a: 2% 4~~ is obtained wbj.cli"dili:be ·~ ' .· 

~ ~~~::~ ···~~-··&f.0~1:1;1:n:~.-g;~-'-··:c;o~i.::.r~.fe'Lu:~~£.;=~-· •.•. :_:_ :_·_· ... : '.~0 
50 iriventiOll :cari .'be in; the -form Of' SOlutiOhS UlC uw :U.lJ:'Ulll;UL;) ill scu· 

-6r ~prays. :For :this: purpose :,an active sub~ 

.starice;of.·;generatcfonnufa,·I'·can: be dissolved .. aj·;'1ff:parts'Of'.-f:;;:n::·-:. ·btitytiittihtf4·'~cycl&.. 

in<sajtable .. ;organic;solvents,: mixtures of sol- heptan - 2. -.,, m,~§ hy¢r~lhll~(ll! ,. 

::u.t ;verits,. or .. µi \lvatCr;'. Higherc'aliphatic and aro- S parts of kiesel~ -·· · ·,.. ' · ·· ·-

55 ::of:~'tf!.~1btht!~~:1!~e d:i':t::J :·,::g-!:E:~°!t~1~~~·:;:_.'_ :>:;~;-- :: :._'.'· 
with each other or with water c~ be used 

'as:':organic so~yerlts;i The:::.-S'O'.httioiis contain 

-;the active: substance ;ifr .. a !coikentration from 

;6() 1 to 20% by weight..': They: ate used in the 

.. forqi of spray or mist with suitable spray­

jµg :or /iniSt bl~-~~i-> ._ .. 
: .. AeroS<>lS' are'. prOctUCed >ftOnr· solutions of 

the active substances by the; addition of pro-

65 pellants; aerosols are particqlarly suitable for 

.. , :~·. : 

115 
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~~~~~~~~~~~~~~~~1,_o_s8_,5_2_.1~~~~~~~~~~~~~__,,·-·~---~~ 
The active ingredient is intimately mixed 

in ,a mixer,. using the paraffin as distributing· 
agent, with the . carriers, and .the whole is 
milled. The pulverulent dre$sing5 ()btained 

• 5 . serve for the treatment of seeds of_ all types. 

10 

15 

20 

E'xAMPLE · 6 .. 
Wettable powder 

Components: . . 
a) 50 parts of 3 - n - octylamino - azacyclo­

. J;1eptan .,.. 2 - one 
15 parts of kieselg\ihr .· · · . ·. 
2 parts. of eetyl polyglycol ether · , 
5 parts of.tetr8.JI1Cthy~ine-·(5) - diol -

(4,7) (Sw;fynol 104) (Surfynol is a 
l"egistered Tr~d.e Mark) . .· ... 

15 parts of: a. condensation product ;of 
. pr~pylene oxid,e and ethylene _oxide 

(Plur!)D.ic F. 68) (Pluronic . is a regis-
tered Trade Mark) . .· . 

l.S parts. of a C,ondensation product of 
propylene oxi,de and· ethyle~ oxide 
(Pluronic i 61) , · 

. 2 parts, of silicoru.: 
23 parts of -kaoliµ 

25 b)' 50 parts.of 3 - (N·- methyl - N - doQ.ecyl• 
amino - azacyclohqltan - 2 - one · 

30 

lO parts of kie~l~ . 
S parts of . cetyl polyglycol ether 

35 ~ of kaolin. · 

The active ingredi,ep.tS ~· ~ed with the 
carriers and distributiJlg agen~s .. given . and 
finely milled. 50% wettable powders are 
obtai,ned the. wettability and · suspendability 
of which are. excell~. .. . · 

35 ()n diluting these wettable powders with 
water, susj>ensions are produced which are 
suitable for the treatment of fruit trees. 

:ExAMPLB 7 
Granulate 

40 · .Componerits: . . . . . . 
a) 4 Parts . of one of the 50% . wettable 
· · . · powders given above under a) or b) · 

3.5 parts of Carbowax (Carbowax 1s a 
registered Trade Mark) 

45 92. parts. of ground ·limestone . 
O.S parts 9f ·highly dispersed silicic acid 

b) 2 P~. 9£ 3 - n - decylamino - azacyclo-
beptan - 2 - one · 

2 parts· of : Carbowax 
50 95 .5 parts· of ground limestone .. 

0.5 parts· of . highly dispersed silicic acid 

The ground limestone is evenly jmpregll!lted 
with the Carbowax . .- This is then mlied \\'ith 
the mixture consisting of active ingredient 

55 .or the wettable pow~er and the highly, m.. 
persed silicic acid; . · 

These granulates ·are excellently suitable 
for the disinfection. of seed beds. · 

F.'KAMPLB 8 
. ··Pastes· 

Components: .. 
SO Parts of 3 - '13 - phenylethylamino -

azacycloheptan - 2 ..: one . . ... 

"':!°" 

14 parts of nonylphenol/ethylene oxide 
condensation product (having 8--,10 65 
ethylene groups per moleeule) 

3.5 parts of spindle oil . 
0.5 parts of soap powder and 
32 parts of water . 

·.The active ·substance is ·intimately mixed 70 
and milled. with the additives in a mixer. 
A 50% paste is obtained which before ·ilse 
as fungicide, can . be diluted with' water · to 
any concentration desired. ·· · '.··· ... , 

BltAMPLB .9 75 
.; Emulsion concentrate 

Components: .. 
· 10 parts of 3 · .- · n - . dodecylamino - · aza­

. cycloheptan - • 2 - one 
55 p~rts .of: xylene.' , . 80 
32 parts of dimethyl formamide . 

3 partii. of emulsifying mixture: alkyl-
. aryl polyethylene glycol/alkylaryl .sul-

.. phonate/potassium salt. . · .. · . 

ik active su~ce iS dissolved .. in the . 85 
nlixture . of. xylene. and . dimethyl formamide. 
This solution is then added to the emulsify-
· mg mixture. A · 10% emulsifiable. solution 
is obtained which. can be diluted with water 
to form . emulsions of . any concentration .. !}() 
d.esired.. .· •.·· .·· ·. · · 

.WHAT WE CLAIM IS:-
1. Amino azacycloheptanones . of the 

general formula I . . . · · 

/RJ. 

'-\R2 
. H 'c==O 
. J. ( . (l} 

wherein R1 represents an alkyl radical with 
from 4 to 16 carbon at.oms,. di'­
alkylamino alkyl radical with .. at 
most 18 ·carbon atoms, an option­
ally halogenated phenyl radical, 
an aralkyl radical or the cycl~ 
. hexyl radical,· 

~ · represents hydrogen or an· alkyl 
. radical with from 1. to 4 carbon 
atoms, ~d 

.. Ra represents, hydrogen 0r an ·alkyl 
radical with from l to ·6· carbon 

. atoms, 
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6 1,058,S21 • The active ingredient is ·intimately mixed 
in a mixer, using the paraffin ae distributing 
agent, with the carriers, and the whole is 
milled. The pulverulent dressings optained 

5 serve for the treatment of seeds of all types. 

Components: 

EXAM.PLB 6 
Wettable powder 

a) SO pans of 3 - n - octylamino - azacyclo-
10 heptan - 2 - one 

1S parts of kieselguhr 
2 parts of cetyl polyglycol ether 
5 parts of tetramethyldecine - ( 5) - diol -

(4,7) (Surfynol 104) (Surfynol is a 
IS registered Trade Mark) 

1.5 pans of a condensation product of 
propylene oxide and ethylene oxide 
(Pluronic F 68) (Plutonic is a regis-
tered Trade Mark) · 

20 1.5 pans of a condensation product of 
propylene oxide and ethylene oxide 
(Pluronic L 61) 

2 parts of silicone 
23 parts of kaolin 

25 b) 50 parts of 3 - (N - methyl - N - dodecyl­
amino - azacycloheptan - 2 - one 

!0 pans of kieselguhr 
5 parts of cetyl polyglycol ether 

35 parts of kaolin. 

30 The active ingredients are mixed with the 
carriers and distributing agents given and 
finely milled. 50% wettable powders are 
obtained the wettability and suspendabifity 
of which are excellent. 

3S On diluting these wettable powders with 
water, suspensions are produced which are 
suitable for the treatment of fruit trees. 

ExAMPLE 7 
Granulate 

40 Components: 
a) 4 Pans of one of the SO% wettable 

powders given above under a) orb) 
3.5 parts of Carbowax (Carbowax 1s a 

registered Trade Mark) 
4S 92 pans of ground limestone 

0.5 pans of highly dispersed silicic acid 

b) 2 parts of 3 - n - decylamino - azacyclo­
heptan - 2 - one 

2 parts of Carbowax 
50 95.5 pans of ground limestone 

0.5 pans of highly dispersed silicic acid 

The ground limestone is evenly impregnated 
with the Carbowax. This is then mixed with 
the mixture consisting of active ingredient 

SS or the wettable powder and the highly dis-
persed silicic acid. 

These granulates are excellently suitable 
for the disinfection of seed beds. 

... ::· 

Components.: 

ExAMPLB 8 
Pastes 

SO Pans of 3 - /3 - phenylethylamino -
azacycloheptan - 2 - one 

14 parts of nonylphenolfethylene oxide 
condensation product (having 8-10 65 
ethylene groups per molecule) 

3.5 pans of spindle oil 
0.5. parts of soap powder and 
32 parts of water 

The active substance is intimately mixed 70 
and milled with the additives in a mixer. 
A 50% paste is obtained which before use 
as fungicide, can be diluted with water to 
any concentration desired. 

ExAMPLB 9 75 
Emulsion concentrate 

Components: 
10 parts of 3 - n - dodecylamino - aza­

. cycloheptan - 2 - one 
SS parts of xylene 80 
32 pans of dimethyl formamide. 

3 parts of emulsifying mixture : alkyl­
aryl polyethylene glycolf alkylaryl sul­
phonate/potassium salt. 

The active substance is dissolved in the 85 
mixture ·of xylene and dimethyl formamide. 
This solution is then added to the emulsify-
. ing mixture. A 10% emulsifiable solution 
is obtained which can be diluted with water 
to form emulsions of any concentration 90 
desired. 

WHAT WE CLAIM IS:-
1. Amino azacycloheptanones of the 

general formula I 

(1) 

wherein. R1 represents an alkyl radical with 
' ·· · from 4 to 16 carbon atoms, di­

alkylamino alkyl radical with at 
most 18 carbon atoms, an option-

95 

ally halogenated phenyl radical, 100 
an aralkyl radical or the cyclo­
hexyl radical, 

· , : R2 represents hydrogen or an alkyl 
· radical with from 1 to 4 carbon 

atoms, and 105 

<Ra represents hydrogen or an alkyl 
radical with from 1 to 6 carbon 
atoms, 



' 

_, 
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and.' their salts with inorganic ·and organic 
acids.' ;,._ 

2. The compound 3 - n - octylamino -
~acycloheptan - 2 - one. 

3. The compound 3 - · laurylamino - aza­
cycloheptan - 2 - one. 

4. The compound 3 - n - tetradecylamino -
azacycloheptan - 2 - one. · 

5. The compound 3 - n - octylamino- 5 -
10 tert.butyl - azacycloheptan - 2 - one. · 

15 

· 6. The compound 3 - laurylamino - 5 -
tert.butyl - azacycloheptan - 2 :. one. 

7. Process for the production of amino 
azacycloheptanones of the general formula I 

/RI 

'-02 \ 

(1) 
; \ 

wherein Ri represents an alkyl radical wit;h 
from 4 to 16 carbon atoms, di­
alkylamino radical with at most 
18 carbon atoms, an optionally 

20 halogenated phenyl radical, an 
aralkyl radical or the cyclohexyl 
radical. 

R2 represents hydrogen or an alkyl 
radical with from 1 to 4 carbon 

25 atoms, and 

Ra represents hydrogen or an alkyl 
radical with from 1 to 6 carbon 
atoms, 

characterised by reacting a halogen azatjclo-
30 heptanone of the general formula II: , 

Hal 

H3 r--S=O -c_N//; (l\) 
wherein Ra has the meaning given above and 
Hal is chlorine, bromine or iodine, with an 
amine of the general formula III 

Ri 
HNi<I 

Ra 
. -{Ill) 

·----·---·--------

I lllllll llllll llllHllll:ll llll: -, 
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wherein Ri and R2 have the meanings given 
above, the reaction being performed in the 
presence of a proton acceptor, and if desired, 
converting the reaction product obtained into 
its salts by reaction with inorganic or organic 40 
acids. · 

8. A process according to claim 7 in 
which the reaction is carried out in a solvent 
which is .inert to the reactants. 

9. A process according to claim 8 4S 
wherein the solvent is an aliphatic or aro­
matic hydrocarbon, halogenated derivatives 
thereqf, an ether, ketone or amide. 

10. A process according to any of claims 
7 to 9 wherein the· proton acceptor is an 50 
inorganic or organic base . 

.:U. A process according to any of claims 
. 7 to 10 wherein the proton acceptor is an 
'alkali metal or aJkaline ·earth metal oxide or 
hydroxide, or a, tertiary amine. SS 
· 12. A process according to claim 11 
wherein the tertiary amine is pyridine, a 
trialkylamine or a dialkylaniline. · 

13. Fungicidal composition characterised 
by a content of at least ·one amino azacyclo- 60 
heptanone of the general formula I defined 
in claim 1 and/or at least one salt of such 
derivatives in admixture with suitable car-
riers and/or distributing agents. 

. 14. Process for the production of fungi- 65 
cidal compositions defined in claim 13, 
characterised · by mixing amino azacyclo­
heptanones of the general formula I defined 
in claim 1 or ·salts thereof with suitable car-
riers and/or distributing agents. 70 

15. Process for the combating of fungi 
and for the protection of organic materials 
and objects from attack by fungi, which com­
prises contacting said fungi with amino aza­
cycloheptanones of the general formula I 75 
defined in claim 1 and[or their salts with 
inorganic and organic acids. 

16. A p:rocess as c;laimed in claim 7, 
· substantially as hereinbefore described with 
reference to any one -of Example8 1 to 3. 80 

17. A composition as claimed in claim 
13~ substantially as. hereinbefore descn"bed 
with refer~ce to any one of..Examples 4 to 9. 

18. Compounds of the general formula I 
substantially as hereinbefore described with 85 
reference to any one of Examples 1 to 3. 
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