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2- hydr ox
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2, 3 d| hydroxy pr% D 2\ LBER MBAS\z,nbdrtyI [err] is hydrogen, am noethyl,
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hydr ogen,
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bet ween t he cycl. ohexyl mnmmwmsrmmremonlﬁn%gen lerr]

2- hydr oxy-1, 3444, 20 [ ) r
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bond bet ween
am noet hyl ,
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m nopr opyINevDIersmrUnmdd »oft Bmexicy,| dofhereby declare lievinvession, | for wehidlh
!:I nul taneou§‘+ B ) e granted to_ i (ih *baﬁvr h it Br@fg
be [err] orP® ; 19 be pigolatly ldbcriped i bstituted pols framesily
those in V\/r’fbﬁhhthe sum of the carbon atons i'n both -25 of [err] is from2
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where each A, mdependently of the other, is a cyclohexyl (Cie alky!)-subsumted

cyclohexenyl or- (CiZ;" alkyl)—subsumted cyclohexenyl radical; each n,

10

indep tly of the other; is 0'or . ,eachR,,nﬁepmdenﬂyoftheother,isCH-

alkylene, e.g. methylene, ethylene or trimethylene and Z is a radical of formula

—RFIT—&—T—Rs: —Re—Q—“Ro: ‘_Rf""Q Ra_N_Rs or .—'RK_I\IT—RG
Ra Rs ) ] . . RG

where Q is 1,4-p1pendmed1yl or: 1,4-pxlperazmed1yl Q’ is l,4-cyclohexylene, each -

of R, and R, is 2-hydroxy-1,3-triméthylene or C,., alkylene; R, is hydrogen, C,~
alkyl, C,-, aminoalkyl, C,, hydmwlkyl or C,., dihydroxyalkyl, e.g., 2,3-dihydroxy-
propyl or 3 4-d1hydtoxybutyl R, is hydrogen, aminoethyl, aminopropyl, C,-, mono-
hydrox L, or Coy ydroxyalkyl R, is hydrogen, C,, monohydroxyalkyl or
C,-. dihydroxyalkyl; R, is 2-hydroxy-1, 3-trime ylene, C, alkylene or a chemical
bond between the cyclohexylene residue and a first nitrogen; R is 2-hydroxy-1,3-
trimethylene, C,_, alkylene or a chemical bond between the cyclohezylene residue and

- 2 second nitrogen and R, is aminoethyl, aminopropyl, or aminohydroxypropyl. Pre-

ferably Ry, R; and R, are not simultaneously dihydroxyalkyl, but when they are it is
preferred that they be C; or C, dihydroxyalkyl.

Preferredpolyammeslarethosemwhlchthesumofthecarbonammsmboth
of R, is from 2 to 8.
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1, 499, 056 2 Anong suitabl e val ues of
Z are [err] and a particularly preferred group of conpunds are those in

whi ch—Z-has—one—ef->5 these—vatdves—na—t+s—i—ferri—Ts methylens,

5 each Ais [err] where R is hydrogen, methyl or isopropyl’, and their

salts. e fy such com pounds are

1-(1,5-di - 3-pentyl)-3-hydroxy-1, 5-di azapent ane and salts thereof,
10 e o di hydrochl ori de and di pr 8 onate sas, and ,

N-(1,5-di d 2ohexvl 3-pentyl)- 10 ef!H999%edi anine and its ' 2

di hydrochl ori de sal t sméng SR@bOCIuede Zdtd S | Nvention have been found to

possess broad-spectrum anti- bacterial, anti fung g_land anti - al o’

properties. Especi aIWﬂﬂWﬁa%eﬁcﬁW 2ty 2and rfng

responsi bl e for stuntigng gﬁp)ﬁ%ﬁ ARy eMRIBAN,UC LN @iy 15

types of crop- produc—lgg ’E)I ant g corrpgjt}ﬂds of the present invention .
can be 15 used to prot ecthm ants agar nst di seases such as |eaf, stem and
fruit spotting internal discoloration and decay of fruits and veget abl es.

They can be appl i ggh @Rardildrig Gfetiiod @B cérkboidl lafeCthosh AL whith Z| hasi ok dfungal
di seases. Cgympoun alubd 62 gnekehtm;%mmeamm e tetgnjethyleret 5

agai nst di seases cthdds by the general Pseudononas, Xant hononas, 20
Erwi ni a, and Corynebacterium . _
O

20 In agriculture, -a sever eR-em f e
corn and other crops is the | 0s¢. of yi.el d*pér- acre dire’to the acti onof

soi | borne fungi on seed and on the roots of the young plants. Control "
el imnation of themee Im&agam@anmhaylaﬁampwyn,sdnedheh altshExmupksofsnﬂonmunds of

tore g&{ siyrg of cotton beans,

the present i nvenwp@dsqslébi-ﬂlcxghhqxﬁ'ﬁgmtﬂ 1’5-dlm taneanedsaks bt th
present invelti on ¢ Bﬁmb%%?gp aﬁ’gn‘?l'(]a% et é"%ﬁ.‘}i nst o
bacterial disease®0 '% ineenti f'f&md$$ er.swraﬁﬁl Is. the

prine agent currerbhdnepalumﬁfmgal,an spadally gsefulils tpliactiyity pgaimstt | bi ot iCc

useful in hurran pepsip. %ﬁ% ofa"’éGYFPd'é‘“i“?Pgagf | turg
use of 'strept orrycrfgﬁ"rt R Cinesbk stch and Wit spotting, in rrpounds
of the present i nased, m&d@dﬁﬂfﬁﬁhﬂm@gﬂ&ﬂhﬁoanlb&mﬁa%mﬁoﬁmyd 30
that cause the degfeadaiénmnl lactehadatdefnngalrd&qmnCmﬁpom thy pesntgfiventionare al s,

i ncl udi ng papers, mgﬂﬂerﬂcﬂv? Wq@%maf‘q'ﬁgb% p B Faqurienrgess BEhomendat ex

pai nts, adheS$ives, olpsciiangias IR oI SV SRS Snt @Rt | NgS
whose fl | ms. are paki sagﬁvl ch{:aﬂué g“heqﬂgﬁo&usﬂbbmeﬁﬁﬁtdn@aedof .

fungi . The large and)nmmeaodtoesms g @lant.cContioli an 0 'OBBIese loswa

oper ati s cgused aﬁfy at W‘B‘Fs ﬂfaféi E‘Fﬁe%ﬂm% ¥S i N o5
various.: 35 arts c@,s o cant
extent by t he use expénﬁﬁe bexm/miuuhmc ublfal is hpaminds  of

this invention ar enepmé,esrmgﬁdpy mmammww plcstepipmysiRiTPRiste quence

a
of reacti onsg 30 [er r“q’mﬁﬂx_)%p’i)unds of the present invention are also active against bacteria and. fungi 30

that cause the degradation and deterioration of many types of materials, including
papers, leather, textiles, aqueous preparations such as latex paints, adhesives, resins,
pigment dispersions andoleogesinous coatings whose films are particularly vulnerable
o to_the destructive_action of fungi. The large economic losses encountered in paper-
35 . ' making operations caused by the accumulation of bacterial and fungal slimes in various 35
. partsofthewauersystemcanbeehmmatedtoaslgmﬁcantextentbytheuseof
* compounds of the present invention.

“The: compounds of this mvenuon are prd"erably prepared acoordmg to the

followmg sequence of reactions:

A—(Ri)x o o
0 L psermezs .
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3: 1,499,056 [err] where A, Z and n
have their previously defined neanings HX I S a nonobasi c or polybasic
organi ¢ or inorganic acid, and suffitcremt—HX"Tsprovided—toprotonate—at—5
| east one am no group of conpound I.

5 The preparation of polyanmne | conprises the straightforward Schiff se_
reaction of the appropriate ketone IV and the appropriate am ne V. m' ne

V has t primary am no groups, fan either be symmetrical or uny
SymTet rrga_l_Ap_am ne \/ vwhich i g trical am ne o () [J
and [err] are 10 al i ke V\/nsn.({t,e,,rui ‘mnd [err] are hydrogen; or whe

[erN—and.[err] are ethylene, [err\]lis| ani®® ~ 10 ethyl, and Ris
hydrogen dr where [err] is trinmet I“é'n%"wh'err[er_r]. is 3-ani nopropyl and
[err], . \ﬁdrogen forms a sipgleySchif. base VI. This is because regardl ess
of which termnal primary am najl)group of amine V reacts with ketone IV, the

sane product results. However re-amne Vis unsynmmetrical two products
can result. One is 15 Schf‘ se VI. The other products have the
formula Vi(a) when [err] and [er] N—z .fix hydrogen; [err] or VI(b) when
[err] is am noethyl or am noprop I/ [erk] (VI(b)) 20 . where A, [err]

antl n are as previously definég:®Rdote tHat both products Vi(a) and 20
VI(b) cone within the scope of Phe definition gi ven foor Schiff base VI.

Where Schi f f vrnase«s Z)ﬁnJ aruml héir Wevitial ae'ﬁ:(ea)memngwma)u 2mRndbedsiced they can
be separ at ed ith acidy apdh [suficiedt HEXI is pirovisled) tes pro@naad aton

t echni qdes, €° an aI ernat b t ai ni a mRXture of
Schiff bases W%a% n%,;%p::nmm@%hﬁba?ﬁ conduct ed
st epwi se. For eiﬁazqiheev : RYasted to a

Schi ff base. 3% ek F@ﬂaﬁde, ) ¢S pertRrmpd R, sied cat a-

lytical  redi&HT 3 el E %anoetH&/I at ed

with acryl o- Rii§ hydréden; ' if uri sh

[1, 5-di-(4- Igﬂlffsf yscimhnegxydp)ef wﬂh&eﬁ&emtlw ﬂlgm%ﬁsgd 0 .
To prepare cty regn ina
sui t abl & 30hb&l€g’$ SO \%’ﬁtdth?B 'éC? Wé’)'ﬁ'ﬁﬂl‘héﬂﬂgda’ieo r ef Pux,

until reaction is substantially-conpl ete. -Usual Iy 5 to 20 hours is
sulfficient for water . rermv&i—(lb),r azeotrorn.c distilla- tion. The solvent is
then renoved under reduced press r d |due com._prising the Schiff
base VI is dissolved in an. |ner},eso 33‘ tﬁ ﬁr‘ ably an(Yaﬂ?‘Q)anol such 35
as" et hanol or isopropanol .A—Rya

35 After disso the Schr ff base VI I's cat al yt ically or - chemcally
reduced. |f -Pé%‘ﬁ’ﬁ'ﬁk ‘unsat urat'ed.carbon to carbon bond-
in Awll also be reduqeda@; hydrogenated -as.well. as the carbon to

ni trogen bond of the SchiffNase VI. In such catal ytic reductions,. hydrogen
saturates an.al kanol sol uti onCﬁN(@bhrF'[r-&B-— —R %% VI using agitation in
t he presence of t he usrAa_mljﬁlrogenatl on cat aﬁxysts ~such as 40 1,499, 056

4 : “(VI®)

20 where A, R, and n are as: revmusly deﬁned Note that both products- VI(a) and 20
) VI(b) come within the scope: of the definition given for, Schiff base VI, Where
Schiff bases of formulas VI and VI(a) or VI(b) are produced they can be separated,
if desired, by the usual and well known Scparation techniques, e.g., distillation. '
As an alternative to obtaining a2 mixture of Schiff bases VI and VI(a) or VI(b),

25 thereacuoncanbeconductedstepw:seForexamlel,Z—dmmmoe thane may be
» converted to a Schiff base with. 1,5-d:-(4-1sopropylcy<l:,lol,1exyl)-3-pentanone and zata- »
: Iytically reduced, the ring nitrogen then being selectively cyanoethylated with acrylo-
: nitrile, followed by catalytic hydrogenation to furnish [1,5-di-(4-isopropylcyclohexyl)-3-
3 pentyl]-l,4,8-tnazaoctane.
20 30 To prepare Schiff base VI, ketone IV and amine V are dissolved in a suitable 30

inert solvent, for example, toluenc, and heated to reflux, until reaction is substantially
complete. Usually 5 to 20- hours is sufficient for water removal by azeotropic distilla-
tion, The solvent is then removed under reduced pressure and the residue com-
prising the Schiff base VI is dissolved in an inert solvent, preferably an alkanol, such

35 as ethanol or i pmol. 35

After dissolution, the Schiff base VI is catalg:;ally or chemically reduced. :

If reduction is catalytic, any unsaturated to catbon bond in A will also
be reduced or hydrogenated, as well as the carbon to nitrogen bond of the Schiff
base VI. In such catalytic reductions, hydrogen saturates an alkanol solution of Schiff

- 40 base VI using agitation in the presence of the usual hydrogenation catalysts, such as 40



transition nmetals and their reduci ble oxides. Especially effective
catal ysts are the noble rretals and their OXIdeS A partlcul arIy preferred

Catulyot =S pl Ou.l IIUIIIUI\IUC \xIICI al Iy, L'Ilt: IIyUT UgCIIaLIU'H ]Ud.bLIUII S
carried out in a well known manner. Small particles, e.g. 100-300 nesh of
catal ys

are_adm xed with the Schiff base and excess of amné 5 i n
gpd phaced in a closed systempressurized with from 3-5 atnospheres
A gen gas, preferably at anbient tenperature, and, generally at
such ptessyres and a tenperature of fu,@mdsgrr] to [er.r] At higher 4

t enper at Ures tThe [Aressur.e Rr Iel‘ d &E“? es. After

reaction is Conﬁ"gfﬁ.d ‘ﬁ%gﬂ? e 1¥°X‘§:§& ﬁ%ﬁu L'%&Gha%ep rat ed/
fromthe reacti @& hjdrogbditich redaubnf.s &atrreabﬁmawalhm mmsmmmcmﬂeg, %?m ng
t he cycl ohexyl m-@gmmsy of qasly%tmadnuwhﬂ GECERRIl ERERIN

Pre- 10 férablg"%‘ﬁ& %@f}(g‘%mfﬁg %ﬁr:r ﬁmﬁgr reduced

pressure, the r bige Sreteralpt and
washed with wat fised nétOdxteedVes] athig sphe uAﬁéreeacﬁm ﬂm@&tmr@%ﬁ aqueous ¢

i nor gani ¢ sal t and| the jcasalyst Fd t'! '$°“-r
evapor at i ol und ﬁgﬁl&d m’gx;; pol yam ne

| usually as anmem uQ eaxtyhmﬁsﬁaem@nmn emwmbemeﬂnmm ved in =~
15 | ower al kanol by arfurdkuwsbmg)fmth@mme&aMls mmweﬂiteqoluum aftbrdrgingaer or

di oxane and theH‘er’i@EPPFw ed by ¢ Eoygeleit
ncu;(ral i zel? dir X&L %ﬁgﬂs ?ﬁﬁhﬁis%ig

- SHeObk dic : .
i solated, if deséu bi,h & ®4 ag.,tmogem chbﬂap&r:aﬁmd@rmaﬁwnh aqueds her usual
t echni ques. '
20 Suitabl e ani onsAﬁdﬁdﬂmehétsswm 1@‘&9@& i desired. bamwaa"a%ﬁ'@@an@r%m i organl c

acids as w#l | a uct fo%E ex Lisgle. gf
5 R R R SR

al coho

acetate, propi Olgaotide é ﬁ!ttatalhﬁﬂfa&aﬂﬁsp tauaeateepm
st ear at e, ascor Heataee, p nleat@ stearit, mvbate,ab;mvnat@ﬁ mlv 05
benzoate, %alic ‘m e, B

dodecyl benzenesuugemﬁfsausf &J Whth theShdl 'Expég,,ruhmad iaa&pﬁcedGeneral ly,
any ani on deri ve&hfowmmbsamudnmm-emhhgtwhdqlsat | sf: act or% when t he

pol yani ne salt ani d?helxpte;’?émgcymm gi%‘l "A?éﬂ’ i ons, by 2
g rod éﬁé r{léanaca

wel I known3hni o ERMIA T8 (R AT

cycl ohexenyl pol yani@ss chbdiiadlly lrau“th peeaial axﬂemghwn redceawmmeuppmso
saturation in rlmgtem as cheforen by, the | fseolved: il

catal ytic r duct VF'&“EFE d“ﬁh &'E“'“S&?‘H"Hmﬂ’é%é‘ W“?Mydﬂggt | 551 N
this chem cally ¥ mmuﬁcﬁaa@%w the
appr 0- priate arfullf mdfe aenb@ lobraibeinif faf lehasewdlimla&xchsﬁmmd in an
i nert al kanol orferalilyetrleas eflugtant lis ygeds maeafm'r’educt ant

such as sogjum HFEHRHE °§§h -' Xﬁﬂgﬁm
resF)eCt ' Veg(;)’ concentrated under vacnu(::r"l)‘rhe residue obtamedxsthmfu' her pusifiedAls b QUﬂ?h as
little as an equnens kwith imirgfal hdhbomsmaiaseraedmdmedohnpdmmm@eﬂandubCess-

fully, nore sat issh mextherspierde frmed as prevignly deseiled-i f at | east a two-nol ar
excess, and pre- f éaloyciphéyl anéguslobtxeny! Igtones|I¥ ereasediyspreparsd agdifu g cal
reductant 48 uselife ogthybefops reacti on has subsided, the react$on
m xture of Schifdy Qﬂesgonmnsﬁgydofr&guct ant may be-40 . - heated to reflux for
an hour or two, ?1 mvmesmemwwmﬁmsm -and afterwards 40
concentr at ed under vacuum The residue obtal d |s ‘then further purified as, .
by treat- ment with mneral acid 280 ,Hmr C Dase .as was described for i
pol yam nes | and the salt may ther_a evipe forrred as -previously descri bed.

The cycl ohexyl and cycl ohexenyl ketones IV are readily prepared and two - 4 |
alterna- 45 ‘tive nethods, arAe‘@é forth bel ow. _
45 (A) The Condensatlon of ACI ds ._ C= _O+C02-!-H=0

| . | yw e

50 Acylative . decarboxylauon ‘of acids' VII involves heatmg the ac1d at elevated tem- 50

tures either with transition metals, preferably ifon, transition metal oxides, alka-
ﬁ?-eatth metal oxides, polyphosphonc acid or’boron trifluoride. Most suitably, acyl-
ative reaction is achieved by passage of acid vapors over catalysts such as hwted thona

aerogel,



This nmethod involves the follow ng reaction schene: [err] 50

Acyl ative decarboxylation of acids VII involves heating the acid at
el evated tem 50 peratures either wth-t .
transition nmetal oxides, alka- line-earth netal oxides, poI yphosphoric acid

or boron trifluoride. Mst suitably, acyl- ative reaction is achi
passage of acid vapors over catalysts such as heated thoria aerogg
1, 499, 056 Condensati on-decarboxyl ation of an acid is the preferge
for prepfiring ketone 1V when the [erk499.876oups are alike, a nmixture §
products being dﬂix&nﬁﬂ&d%xﬁﬁ%@%ﬁh%fs%@%eﬁ& daharﬁr GRpLped 1n @
reastron. _The e ¢ whexithe eae(Ri)Dgtoﬁp@mrahmes med acid VI |
Wt h reduced Y Teqt) aF 4“? mgﬁg:;@f;gﬂ- Tl;:rp!nkmd saqips pher e at
[err] fo_;r*-’l 6::5‘5 %@aﬂﬁ i@ﬂ urstoformp::nonsal su%fl%rﬂé‘bl y tS
carboxylic acid Néfkralirlilde birmylﬂlia&d o &&Eg Ed ahfrkdk atdbipRaONEr € “of,

ni trogen for eftmttogusforaﬂledamhosrsatm[s‘m fo]2089CQL er hours the tenperature is

i ner eased, suj t n‘ gjre “!CMPP“P@Y Eﬂof’@ruedlfP@r, agd | east
anot her bhr EEM > %ﬁ ‘;ﬁ‘g} S i ci en(; The
reacti on m Xt snfesble memlsbleebeduchas Qmﬂyl e addSﬁlie nTEéX acw a

subtabl e i nermmmgumw@mmremmmﬂmmmedamﬁhm sol vent

extracts are Eﬁ%ﬁm A M%{ ressure..The residual liquidis
distillgd undgtany asmd Eég%%ﬁ (FPJ’W'PC@ WE aci ¢ § VI |
ment i-oned abophaticacid apliydgider ed by var| ous wel nmeans.

particularly egﬂamylf aavuiyxclqnmae-,to an aI i -

15 phatic aci %W‘hﬁmj%%‘ st, S¥rh ycI ohexene

Y
and a capal ytfeguxmga;n yfﬁ,dér ,ﬁmp@& £a6 ‘ﬁﬁ’ ycI ohgxene

of a free radhesed af sfiv fog Seaoa iltler tr&futed [pdsyake, PRI @K1 de, i S
added dr opwi s’é‘l“&/’é‘f’d'és ’atie and géseed voth hedting on a refluxing
al i phati.c carm}jhf’ m% %};ﬁs ﬁi@r he reaction

is 20 lpsat edex&hctda leShefdhl xtg,@@g,@ m& educeq

pressure, andﬂ%@ﬂm%mmwlmmwmtmmm Thelresithiahy dr oxi de and
stirred with gl ¢ distilledoundervasuym (9 give thmroprespending rrerhemslic &ide cool ed

al kal i ne solu I%&mWQ&@%M%% {3 S %A,ﬁ ayer is

exiract ed

di'scar ded, angbntdf dichie &ith Gh

vel | with et heaundsdhearkosyligiacidsclascurd latersslerreaix imgreaser detgll. washed with water,

dried 25 ove e and concent rat ed -under . reduced
pressure. The(B qs,% o'}h%ff& my“lt‘l A g,‘;ﬂeie}, ca}{%gu,gm to give the
cor r espondi ngwipel dooxdjigi e the. é: car boxyl I'c acids are readily

obt ai ned, for exanple, by the Dels- AI der reac- tion of a diene and

al kyl sab_st ituted diene wt |_oy, aI i phatic com  30z;pounds
or carboxylic acids, as arehﬂ—(? r referreﬂ&f) ‘' greater detail. 3

Condensation of a G Mﬂ.—aﬁaN&MILMGXQMM),A di cycl hexenyl or
cycl ohexyl - cycl ohexenyl al kanones -can be ob- tallbﬁgxaccordl ng to the
follow ng reaction schene: 35 [err]
35 : H*0

' ——->A—(R)—ﬁ3—(R1)..—A

_ 0

where A or (R,), of each reactant may be the same or dlﬁerent and are as prevmusly
0 “"ﬁ““n;‘;“"ge’é;’:f“‘&“:‘a re uelze
* p ute u! e reaction of a Grignard reagent prepared from 40
a chloro- or bromo-substituted cyclohexane or cyclohexene derivative with a cyano-
substituted cyclohexane or-cyclohéxene derivative.: The resultant disubstituted imino-
alkankemn:. salt complex :is- hydtolysed with aqueous mmeral acid © the corresponding

45 The Grignard reagent is’ obmned by reaction of the halide with um 45
metal, usually in the form of turnings or powder and may: be catalysed bymall
concentrations of iodine or methyl iodide. Suitable solvents include diethy! ether, di-
butyl ether, tetrahydrofuran, dioxane and benzene. Usually, gentle warming suffices
to initiate the reaction and-the halide is gradually added to the metal-solvent mixture.

50 After complete addition the disappearance of: practically all magnesium metal signifies 50
e%:;éd&erumo&%ﬁmﬂm&hﬂdﬂewuﬂmﬂmmwmustbe

a nitrogen. aj is ¢ Grignard reagent is then added
to the nitrile which has previously ‘been dissolved in two or three. g-ines its volume of
solvent over a period of 15 minutes to 1 hour at ambient temperature,



where A or [err] of each reactant may be the sane or different and are as
previously defined and [err] is chlorine or bromne. 40 Thi s

ge

40 a chloro- or brono-substituted cycl ohexane or cycl ohexene derivative
with a cya substituted cycl ohexane or cycl ohexene derivatrves. The

resul t l/pyubstituted i mno- al kane salt conplex is hydrolysed with
aqueou ‘Al acid to the correspondi ng ketone., 45 ) The Grignard
reagent®is t ai ned by reaction of the,mmssde wi t h magnesi um 45 et al ,

usual ly i The TorJof turmn s or ted TSI %@d . very
smal | concent ragugﬁ %m@a SKrhd @ R4 S | ncl udfy

di et hyl eth er, 1ohou tryﬂuxei Elﬂi’c;en @ feetsian, Tieki osubane uamdsahenzené ~
Usual iy, gentl eprefambly dqo@quu vmht we nemreal b évqhdhhmhlﬁ de is
gr adual Iy Jaddedsfipriq $d m"@:g sg l:cmph b{ et e
addition the di SaRea @& mgriﬁsmuam @lkeactiogni fies 50

the end of the mixacé fanthe Alkglmtx ofemlyastsesods ﬂlakﬂad@nlbs-mm amd-sway sture rrust;

be excluded; a ol @nqt agent. i s
then added®to t e M&ﬂ%’ﬁ&%ﬁ % I"'d:i)e‘?;’ét\/\/c) %Or
three tines itsgy géoll yieias M @idiprodé€r  a perlod of 15 m nut es. to 1 hour at «
anbi ent t:enper at ur'éhe halide Jand] Gy@ncQ) BsGwell as carboxyhc denvanves of cyclohexanes and cyclo- 6

The reaction m Reene ’P‘]’f@rfwﬂ%bg Y 12 ’ﬂ‘m ’F&‘ﬁfmete 5
reacti on. ‘éenerﬁﬁe\é foéx by ki e D el e ey B At od &
nitrite is used. From1l to - hours at reflux is sufficient for conpl ete
conversion. The resultant |m e salt 'i's prefeablvy deconposed to the ketone
wi th aqueous m neral ‘acids suagh as hydgochl qrigd. sul furic and
phosphori.c acids. The ket neia:re wat

w th water-inmscible solvelits: #uriii catton f erabl yacconpl i shed by
fractional distillation und reduced\ RIS feasible to use the
crude ketone reaction m xtureffor the al kylat _on of pol yam nes as the
reacti on by-products ar e usuafly al cohols or hydrocar bons and do not react
with am nes. The, N | f esen Udg product,
shoul d be renov E‘%fﬁg %%RB“ Sf, L ﬁ%ﬁgggﬂﬁlo The. .
conéent r ataoons @idn&ne@rmn dbe"_-ﬁmh mdlphnucmwb ldbes prvipusly desggibed.\nj de20.. -

limts for secur b&‘x Of gﬂ%ﬁwano as
wel . as carboxylg ﬁ ues YF c%ﬁieﬁ’(é? osphtidsGlems- are _
commnl y availa &@A gn_r.eqql, site car boxyl i'c, cyano or hal o deriva- =
15 ~tivass as usmehé\r!e bmwr&ta!%alﬂwlethsﬁmww obt &% ned
by kn.__.own t ech- [95'"?{1%5’5"#787(135@11‘13? >usedli” npans of the Diel s-Al der
synthesis: where Dis [err] . Or [err] and where [err] and X have their
previous neanings.. \Were D i"s. Kand each Ris'» |, the resulting 20

' ' Afedydri de as previously
Hensation can proceed as
¥ course, [err] can be
chloride, e g., phosphorus

descri bed. 20 Were Dis |

- Qr A —the
outlined in preparative exg @

penta- chloride, to form [er | 25 . - V\hér'e ‘R i s independendy either
hydrogen or [erth L e Jnad ktlas pf usP%%%&‘%.ﬁex RESh1mse Baile L,Sﬂa}at Rend.
150, 707 (1910) Fodkentte usacidnal. Socpgivm (417, 215 (119101)Sé;nchompt Rend. 145, 73 -
30 (1907)} : : _ . 30 |
A—-—Rlanl+A(R1)nCOC19ARlcO(R1)nAo it )

where A, n and R, have their prevmusly deﬁned meamngs
Once the ketone IV is obtained it can then be reacted with a smtablc polyamme
Polyammes V that are exceptionally suitable for reaction with ketone IV-include
35 dlethylenemamme, triethylenetetramine, 3,3 - 1mmobls(propylamme), 3,3’ - methyl- 35
iminobis - (propylamine), dipropylenetriamine, NN’ - _bis - (3 - aminopropyl) - 1,3 -
trimethylenediamine, N,N* - bis ~ (2 - aminoethyl) - 1,3 - trimethylenediamine, N,N” -
bis - (3 - aminopropyl)piperazine, N - (3 - amino - 2 - hydroxypropyl) - 1,3 -
trimethylenediamine, N -:(2' - aminoethyl) - 1,3 - trimethylenediamine, spermidine,
40 spermine, 1,4 - bis - (2 - aminoethyl)piperazine, tris - (2 - aminoethyl)amine, 1 - (2 - - 40
aminoethyl) - 4 - (3 - aminopropyl)piperazine, 1 - (3 - amino - 2 - hydrexypropyl) -
4-(2- ammoethyl)pxperazme,N (3 - amino - 2 - hydroxypropyl) - 1,3 - trimethylene-
dmmme N,N’ - bis - (3 - aminopropyl) - 1,4 - cyclohexylene ‘bis - (methylamine),
(2,3 dihydroxypropyl) - 1,5,9. - triazanonane, 1 - (2 - hydroxyethyl) - 1,4,7,10 -



[err] where [err] n, Rand A are as previously defined. Likew se, the

Bl ai se-Barie synthetic route can be used [BuU Soc. Chim [4] 7, 215 (1910)
and Conpt. Rend: 145, 73 30 -~ (1907)]: -

30 [err] where A n and [err] have their previously defined neanings.
the ketone IV is ‘obtained it can then be reacted with a suitable fc
V. Polyanm nes V that are exceptionally suitable for reaction wt

Once

i ncl ude 35 .di et hyl enetriam ne, tr| et hyl enetetram ne, 3,3' -

i mi nobi s?propylanine), 3.3 - nethyl1499866 | ninobis - (propylanine) 7

di propyl enet rtmmadneanc,M N(3,4 hixlsvdroxy@:&yl) ammoptaﬁpgtin) -12 3hy drox

trixethyl enecl?%)rré Byls 1:5 2 tr (3 2. B?lmpropyl
trlmethy-ee Hﬁ'ﬂﬁf’ﬁ\; r;";"yﬁﬁﬂgpy gd N . (3.
amno - 5%- ). descn&d?imxa rakmchuﬁteﬁeﬁl W& aanﬂchbﬁl 5 o
am noet hyl) -agintﬂwhlchtare evpecibllyl efeveivki aguinsn € jtiveiaod Gexm-néghtive bacteriper i ne, 1,4

i0am st h'yl?“““%"zc:,ﬂ?gm B i e S -22‘-(2

hydr oxy pg Opy|r)mltoca4a, Ec 19| yftirmgiug , S. Npallokutn, - KRBSe® - 2 1p
tfre mael’seldp mnegmmka, -Désilfguibrio( @esul- ani nopropyl)

hydr oxypr opyl

- 4,4 - cycl ffé"“m’“g‘d“ F%Jfﬁy'ﬁgﬁew&”‘"?” §h‘€‘°""“(ﬁ aElltﬂ";.g?ypropyl) -

1,5,9. - tri %ﬁdwgp E( % ,
i %gpﬂsmg anﬁce%“éoﬂs 15

1,499, 09 tet
tr| azaoct ane, Sol;ddxl(eats md\gdelmy:empmp, zhgndm HPHe and<l, 5, 9 -
e éuciltaslnsmml (3 -

tri azanonane, Migrobja °f ig invengien »‘
ami nopropyl)a@e aﬁ‘;@% e dt
2 - hydr oxyijlé, QEbbEE c, us surfa sﬁ&rﬁ) 2
aﬁ

gﬁgﬁm 3 - diamno
EhGher0Ed herein aregp -
excel | ent broad 3 ] rmv.entmblaalespecmny useﬁllagmppssmmm especi al | y_

ef fective agag tting/ nCHSHERE SPBEfa ticularly
the troubl esagg RS B secon us con-
centrati2ens GhiBied atm;LQo 1 peesm&sfltaﬁel ncl gsle,

inter alia,
bronchi septic
typhirrurium

nycm des, fun’iyff? G@?ﬂ

wcg&dmsn gmm pltﬁsmsiet ella
10T

Sal nonel | a

et ,
i ormﬁ' O e

bibﬂtﬁe Cettoid | breakdown, ANS, Bsei | | us:
! lofaneld gramdasicabimeftctbosum  For use,
t hese conpoungs ., 1

con ‘Hﬁ%&% Sati sfactory
di tuents i ncl B, f hRd, Cdps; | m crobi al
acti vi t95 and tbsers for ovrppings, umpdz: ms, aquessus

di spersi ons, th’s whsa%@e- ' de talc,
corn.starch, “ ZYAI “e m | agents. of
this:.inventi osolﬁ:gras ' dGit reiifnedci g al i bers

i ncl udi 149 papdmh M@ttﬂm l%vdm @lxmsw&laiubwser&muh as, nyI on, 40

pol ypropyl ene "& bﬂ“ferﬂid? Q’u d surfaces
such as mood rous

sur faces . suchCaaamﬁscaehan in acne condmons, yz m&yam nes of

thl S [ n\ﬂént | O?'dm ‘_“ . s ) i gdﬂ%dequ ls. S‘P A ui-uw. Of a@' Ob| c
and anaer obi cj ‘.;qi.:”" BB t&ﬁ’ fet. Wit St oper ati ons,
S5 ﬂ%‘*& %

such’ as. met al dokOk ﬁm wilh) Gral# UpofQis ﬁisesﬁﬁ.gqy oil recovery
wat ers: and br weighs and/Awpseeof dis pelyasiine lof this invensioms Ul f at e: reducer; Desul f ovi br| o]
desul f UIS? Cansmc‘aqneaddmon, the compounds described herein can be added to 1mpounded water,
as swimming pools, ponds or industrially used water such as cooling or paper-mill
water to inhibit growth of undesirable bacteria, fungi, and/or algae. * -
In the control of slime-producing microorganisms and algae in recirculating
: o industrial waters, particularly cooling operations and especially :installations such as
T 55 cooling towers, the polyamine compounds of this invention are usually used alone, but 55
t++ w7 . can also be used in combination with other antimicrobial agents. The.compounds are
preferably used in the form of salts to enhance solubility. Concentrations in the
recirculating water of as little as 1X10+#9% by weight are effective in inhibiting
C - microbial growth. To ensure eﬁecuvenas, especially against more resistant’ strains
. 60 of microorganisms, and also. when make-up water is added to replace water lost by 60
evaporation and the like, concentrations of from 1X10% to 5X10-*%: by weight
are most satisfactory Dosage may be continuous or as intermittent: “shock treatmen s
ie., additionina 10—20 minute period every 4—8 hours.
‘An unusual, highly advantageous property of these compounds is hlgh substan-
65 tivity to all kinds or surfaces; this provides protection: against corrosion and acts 65




25 inhibited at 0.1-10 ppm concentration of these polyam nes.
SuppreSS| on of these 25 bact eria elim nat es hydrogen suI f | de production
and—corroston—o i

ot her del et er| ous actions. These corrpounds are aI so useful in the
preservatiD st biodeterioration of other aqueous systerns such as
aqueous femH si and di spersions, paints or coatings; pignment suspensi ons
and 30 a i ves where prollferatlon of m croorgani sms can produce

col | oi d BHr 8akdown, pH 30 shifts, nml 498,836 corrosi ve substances, Vi SgosSi ty
| oss and Gt her umdgéaéﬂoetoewna&msl doify (e whibS i Qhtatk, PR GhiK raﬂmlécatlon of
t he conpounds oﬂsotkreslarg«ly/eapondblelf&ythapmvﬁously f3gted autilityl asi Hi@infﬁd’tﬂﬁefgil es. to Y,
fabrics, eitherin cems wisipg walls| and rreitirgyhequipmentanimed pensa héspitel or “lise,

for exarrplg:, as g‘fc-’“s E&fﬁﬁs xﬁ‘ig&n f&%@w%\é\glﬁ%ffngd g‘r::éggs 35
ts

covers for hosppduads aul'lj‘él ﬁsbtf% Réthbira
ti ssues, and 3insestixides defyanwapkdorms,amdasbraelhesodrmétalssums bapp&rhmmua:ppl I cation,

t he corrpound of myesesivm ad o an be ‘applied to the fibrous pul p before
extracting or strand. or thread fq(gga;,dnqu licdtbnsC@N be sprayed upon the

fini shed gmods Ei W&able Ctﬁﬁd&ilﬁ)mau&ﬁcfbﬂhal%{ﬁ Y %Zﬁe?didnsﬁaaﬁit&r ¥predent HNY agg | X
[err] or nore “itﬁ ‘gy‘dﬁ\é& dambg ;{%@@M&memépdsadf au:laevmebS e weel on the 40.
cloth. Mre tha 20 q?ﬂ’afa n H?‘B:ge pisage

40 Anot her appl w@&i incH "m? ﬁg‘% St %% Nos s e
conj uncti ors W taiatemqms celagiepinﬁce m'he plwder @n@M&hEhﬂ@xﬂan 15

particularly i ntigR esur gi.cal scrubbl ng fornulations or in fornulations for
controlling the growth of " bact eri um acnes. 1 nes is a strain of
bacteria inplicated in acnﬂe,eth;tqe@nga @s@a@m aIImAggle 45 .vul gari s,
wherein ap Ilcatlons of as Ilttle as 1L.to.-5. ppm s effective in

control |i uEls

used'if desi red"éﬁ @Eg
hi gher. Were tkeaiﬁ{d .
the formul ati onmcﬂnlstsb 0

1% rﬂ'mlpe‘hs ca® be
) and
Etenanupon use,

snveen ﬁﬂmeﬂn@pﬂm fint ﬂurmhl.ninr genapdl, thine-
pol yani ne Bf t h{e 19 i3 § Bids 25
descri bed herei ganaa )beoa g,ds vev}éie% i qu? mﬁn nm ng s
pool s, ponds or cannﬂmsberroadullql usedbpﬂabfenevew @lodendf tosatnempa@ves M | | water? .
t0|nh|b|t gro - angh

nggc iof, attaghy the
g BT “%%’E’%%%ﬁ% 0
s:mﬂﬁtyﬁthé MepO@!whith tRFeighide GidtldR

i nstall ations smz Ehes. __cooh ng towers, -t he. pol yamne corrpounds of

this i nve(r}% deéta’ﬁ%P 5%e°f g FeEHing
conbi nat i ITHOTIS a & n

:.1»:1!- y . Eon. icw,s’ 30 5 £ &Iw ‘
recircul ating V\wala'e# albﬂ plhmo.':l bnashamﬂa_-_ gopifle. qusternaRyi pmséfwfaey&t ive in

i nhi biting,m cr m:aﬁ-f’ ; ' gm FB- agai nst
nore resi %{)ant Et,;mjgnr;‘gkl '-'ﬁfﬂ“ . Yatay c%wm 3ot ﬁﬁﬁ"&g%mke-ﬁ%
wat er i s added mhﬁéptsaipmmmmentismdbyspma&&eemambmtot ammdovtehfhel i ke,
concentrations $ft add ”'f sing,] the idgl e satvReyiaCt or y.
Dosage maysbe c fhg tardks

advant ageous pr ispeation, shop hibiesoeietsoofpbmm mlsbzhnnghndsatbswmdall Gseful for tivity

toal I kinds or %ﬂlﬁy de@ﬁmmﬂo%Won and @

acts 65 g5 8 blight of apple and pear, bacterial spot on stone fruit, ch ﬁo
8 as a storage ebathbgmoﬁ@ah,l hckexiiah kpot G0 RmAG ﬁep)&&lﬁﬂSpotafb saanlsxa;et The
same propert i esdecay. The effective concentration. of polyamines-required:varies from 5—200 parts =
per million; they may be applied as dusts, powder dispersions in water as emulsions
m water, or_as aqueous- dipping baths. Other-plant diseases which can be controlled .
55 by treatment with these. formulations are fungal in origin, such as the many kinds of 55
powdery mildew and leaf scabs.
For seed treatment, propomons as low as 1 to. 4 ounces per hunnmd weight
(550 to 600 ppm on seed) are effective against various fungl.
. The compounds of - the invention can be used.in form of aqueous suspensxons or
60 emulsions, the base products being generally insoluble in water. For- this type of - 60
- formulation various powdered carriers can be used to. aid in achieving uniform dis- :
tribution. Talc, fuller’s earth, calcium silicate, calcium carbonate, clays.and the like are
admixed with the agent along with. wetting and dispersing agents and sticking agents.

SBREL A .




al so are largely responsible for the previously stated utility as

di sinfectants for inanimate surfaces conprising walls and ceilings,

-equi prent, ani mal pens, .

In formul ati ng the conpounds of this i nvention for the above uses, these

com 5 pounds ‘can be used in conbination w th other antrnrcrosaﬂgiage ts,
<5/

surfactants, insecticides, defoaners, odorants, or as chel ates #
such as copper, calcium magnesium and iron. Agricultural Appli et
Wettabl 8 powder fornulations for ude9%e56a di spersion jn water represent a

10 practi cal Fereg@inud EheiRfl Choslpasibilidy Didst eﬁt b noftlohic it cibkweRE RS Of

ackievi ng thbrrsdaﬁﬂ:ermumeercnmkmcm pmsf&itdry)n of dusts. Al of the

pol yaniqes c ss°fvﬂ“§hn on dnshwde inhipiting ed powder

o o e TR G SRR R s "monest um
oxi de, cal ci um Tk follswadgespedifid| Exainplés ﬁa er mven maceous

earth, m cawerdCelintispelradfiMarhowder. .can have the foI | owi ng formul a- 15
tjon: Inert diluent (eg. clay or 25-99 20~ + The mixtures'
‘may be finely powder este maifh Atdﬁlnﬁj‘?mAm N, RFRAPE Par - 20
ticle soze, -or e 1000l k10 lbles)chf ridd Reldded0 BOpWsesl | Ngli@di ents.
Por appli cat

% ét%fr@tp m.n%lam &safhuylpmddlﬂMmohh @ applied to

cﬁ’f’,s"t’:ﬁ%é{}n?’f&@mdeﬂlaéﬁ "'%%ng%le%cent ration of

the steril anhy byt Srbaftidlen ,ofrm dosage in the
soil. I1¥.gen Thémixfifge is heatedszo u:cfoﬂzrmtrf miehaﬂdxﬁkfd cshouhsi be
from10 to 2 §F¥’§t e“'f“h slﬂ@e-r éuhd nost
econoni cal aggg. %'plto ﬁ g rj of 6 to 8

I nches centered on he rows | prior t érng terial can then be

rototi I I ed to a. depth of severaIPrpm:ahensB Th| s node of treat ment saves

materl and pr lta “f‘g remu nt s .agai_nst nm c2d®bi al
attack 30 &%m@ ﬁgﬁoﬂ) tf%%é‘:gpﬂlﬁbage, t he
-band spr ead rme clol;q ack root

"di seade to 1 mmprasldem nlmunedSnsrruI arly. the
‘dept h t% m?ﬂf’“ﬁ%&%%"&é%%@d be distributed can vary from22%o 6
-inches. The wettabl e powders caq,mgg épared by the addition of 0.1-5 %
6f a wetting 35 PRpgediion o01,5-DREI-TRGp RylfiSpenddily di spersing agents
‘are conmerci al.| (Hmwmwmom@m@éﬂmm thw @ydrigae requir ed
concentpatio s Pt gj’n ; I115 ‘&m ne sal ts of
sul f at éd andy : pe? %{hoxy ted

al kyl phenol tangtludugh Eeﬁtﬁtahq/thamhétealq:tta&eaxeaﬁ fatty acid
esters of po is stzipped e esmle'molea@mspmdeqhdmarﬁ@é)can be used in
preparing emul sYMuaHy in an anafogoys inanner, there are; obtained the °1{°W€5|§6P"fﬁm nes in organic

“sol venigg. Many Qﬁ.mc;&s&ymmare 40 avail able in sol vent-sol ubl g form
The manner of cmmpeomﬁohe soil is simlar to the dusts. Spray

~equi pnent is usg suspensrons or enmul sions over the soil and
by di sci ng, thel _15 Ao B L SonS be uniformy distributed to varying
dept hs 49 Spr ay anr i-@2thiyloy: ni-Bep aﬁ.iﬁ‘e,ect ive for band-limti ng the gosages.
45 b =Pi-Gdiopropyflayelobs l)ﬁm t hese formulations involve the
eradi cation of pg R 1K per ol S et of plarnts by application to the
i nvol ved surfac -Di-@ A B-tritethROHSHe l)g "&ioﬁe I nvention show high orders of
bact erigal i nhi bi,i-DD(B,Sa!ethy_ E51) 8 Peritdnbné; useful . for this purpose. Sgme of
the di seases ' yiiyelvhexyDrdcheptanones andh " decr easi ng yi el d and

quality and are® E@?ﬁrsr@é’a“-___ hyl EOTHEERERMS of the invention are fire

When unsaturated acids: are'? sub;ected to' the abovve tooedute the followmg re-
sentative ketones are obftamed . P P

50 7-D1cyclohex- -4-heptanone, - : | 50
1 5-D1-[4-1sopropylcydohex l-enyl] -3-pemanone

reparanon D
_ Preparation of 4-Cyclohexyl- -(4-1sopropylcyclohexyl)—butanone-2
55 A Grignard reagent was prepared from' 2-cyclohexylethyl bromide 21 gm. (0.11 55
mole) and magnesium, 2.4 g: (0.1 gram-atom). The magnesium is covered with 25 ml
of anhydrous ether, a crystal of jodiné’ added and in a nitrogen atmosphete, the halide
dxssolved in 50 ml of anhydrous éther is added, once nmual reaction is obtained,



50 blight of apple and pear, bacterial spot on stone fruit, cherry
| eaf spot wal nut bl i ght 50 common bli ght of bean bacterl aI spot of
t one - v
of pol yam nes reqwred varles from5 200 parts per mlllon they may be
applied as—du «s, powder di spersions in water as emnulsions in-water, or as

| bat hs. Ot her plant diseases which can be controlled 55

'h these fornul ations are fungal in.origin, such as the many
powdery mi | dew and | eaf sca9%056For seed treatnent, propotdions
as low as 1 t0 4,.QLHC SSnpRGhre te dd' '19-@11&1 Qo qeﬂgggg) are

ef fective agai nsﬁmﬁﬂe@ﬁ%‘p y e corrpoun% ﬁ% (ﬁ%%%%% on can be use_d»'
in formof aqueous musfitesen euﬁﬁspﬁere,ﬁﬁe Gngnard semﬂnsm emﬁedtbbeasbgsm dug&s_-

bei ng gene\rAﬁl ly 2 sb%p@d;g’;gummdedﬁb]%‘ ge%

various powter ed Ef t‘s eF"S}I*f dis-3
tribution. Talc, gﬁﬁeﬁdﬁo@m%m i "n‘%"ﬂ vl G ru, e AL clays
and 'the |ike arecoahldrhnde umlt tot dh mxagecfts df) conbein tcttehyﬁtoﬂgorarhdddmsperm ng y

mixing, Upon warming theethetlsremoved dis-
igigtgsoggd 3t Ckﬁmgon gﬁh e res:due heated at 70°—100°C, for . l?ht%;pl:l'h >y  cal 10
o with - tw 250-ml ortions of ether, the eth real uti '
conmpatibility thgags B8 sOlVehY & réntbved]'A tﬁére@diﬁtsteQ Rlahed. O her

noni oni ¢ or cati mnilec a:suep’m@ﬂ amnsheakemnabssfmﬁmi cﬁa‘ﬁﬂatbmugdeAdd:ced presadre _
appl i cationg f oraimg %@@ °H§7" i.nvent i on include inhibiting
formation of dental™ E&E‘& MERRIE SRR oral rinse, e. 9. a

mout h wash, 5 . @-Mdihy@e?dmbiyl}mc@dmhw tpbnﬁ.zt-ae;t hpast e or toot:h powder
containing from: 50- Y5'5T4ﬂ§0 ¥)-prptan-3ones Exanpl es are
further |IIustrat| ?wm 1S3, Trade Mark.
Preparation A Free %‘3 ydri YHREE [°5°f’r] Pi nene 10

To 1,000 g.39(210 -nol es) of refl UXI ng hydr| de i s added dropw se,f
10 mixture of 136 g. PRpdrdtio ioh MXE-Amino %Exef &,sqmed,ﬁﬂ“}e) butyl per 0Oxi de
(0.2 ol e) over -a lengirilo f 2R3 Fs,t%mle) ih%ldededmpwxsnovm xtﬁménutsperloen heat ed
at reflux for anﬁgﬁ@ Sisfonf .‘":# I8 Be i) %ﬂd feg | ;erermved
under vacus andpd kS| ngq o ;&aﬁg@ af 250"
m . .of water andfoll&d rHy. 1 Gburl 90°C. 'Eheh&mibn rﬁﬂtﬂemx&x olfS:n aﬁt:&ddat refI ux

for 2 hours, the td?f%“é exogsy Rf ingneyence bls ae!t@al,vmth
ether and dried s it 'i‘ i< m ,ﬁ'g@ ated to
| eave a resgpdue ¥ gpgfge iqi};lysk gwd/gtcgu % §o

3- (4- |so ropyl c ﬁhmxdn fojverr 1 |mnmmaauechtrimedm adbth tninﬁner ﬁhtS nmm s

D-1, 'cyclohexanebls-
3-(4- tSODr opy! CY%W ﬁﬁte?{f OP;IO%' )l,4fbls-(2- (z'ethy
unsat ur at ed5aci dpdrédodtcdrdiy fof B\R. (ﬂtﬁcxaﬂ{nﬂgaﬂa IC&E& 167rt1&1 anoI 3sand

hydrogenated wit rof] nlpeemleemunbb @ﬂp@d fmdpvo@ehapnessure
The piatinum cat g‘@t”‘?%“fl?rpe'r&fc’%ﬂfm&nd the ethanol renmoved under reduced

pressure. The saturated product, 3- (4 LPRY! cycl ohexyl )prop| oni ¢ acid,

I's obtained as a 25 preparation @f S8/AG®pio -nyazatydhyibaﬁcyeohehﬁe%%
25 Prepar at4oon C Preparation of 1,5- ropyl cyclohexyl) 3- pent atone

3- (4-1sopropyl Cyﬁjmﬁﬁ)@i@c’h@%ﬁmﬁ Y. g,(&@.ﬁg ‘tPO”

(hydrogen and ice-bath After complete addition, the reaction mixture is. sumed or an _

additional 2 hours at 5°C,, allowed to: gmduall warm over -a 1-hour period, and

45 heated for 2 hours at 45°C. and finally, for 1 hour at 90°C, It is then fractionated 45
under reduced pressure up to an. internal tempetatute of 170°C. The residue is
dissolved in 200 ml. of ethyl alcohol, cooled in an ice bath and saturated with
ammonia gas at 0°C, Approxxmately 5 ml of sponge nickel catalyst (W. R. Grace
Co., Davison Chem. Division) is added and the mixture is shaken under hydrogen

50 at 150 psi until no further hydrogen is taken up. The . catalyst is. removed by 50 :
suction-filtration under nitrogen, the solvent is stripped away and the residue is >
fractionally distilled under reduced . pressure. The :triamine product is readily dis- ‘
tinguished from cyanoethylated diamine by its lower R, on silica gel using a solution
of 1 volume concentrated aqueous ammonium. hydroxide in 4 volumes methyl

55 alcohol. The synthesis is an adaptatlon of the method:of M. Israel et al, J. Med. Chem., 55
7, 710 (1964) for the preparat:on of polymethylenepolyammes

Preparauon G -
Preparation of N-(2-Hydroxyethyl)-1, xanebxs(methylamm )
A solution of 14.2 gm. (0.1 mole) of 1, ohexanebus(methyhmme) in 150 ml.
60 anhydrous methyl alcohol and under an atmosphere of nitrogen is warmed to 45°C.— 60



reduced, 6.15 g., 0.11 nole) is heated for 1.5 hours at [err] under a

nitrogen atnos- 30 phere. After that tinme, the tenperature is

S.
The cool ed reaction mass is extracted well -with ether and filtere rough
Celite, and the ethereal extracts are concentrated under vacuum
residue is stripped under vacuumto | eave the product, 17.3 g .
Similarly in an anal ogous .manner there are obtained the follow ng: ét es
35 _11__ 1. 9-Di cycl.ohexyl - 5- nohiff8ife. 11 .
35 1, 5- Di cyoeQhBxy [26-ifuenpesiod) ilere &, idrddu@y &ith pBody AehiRh QRE benbarll - Di Cy| ohexy
\a-het anonthe lull@d surface a mtaILQf?L[];m.((ﬂ.OZSt mglé) ctlhylm»ylﬂé mékaheptfamne
10 1 5.1 T ey qieepel pptpnico e e o aliion
1,9- Dk > 2- Mp agn;g;n {; 4 e. The méthyl alcoliol is remove

[%_ H ss'of  1,4-cyclohexanebis(methylamine) is 5

1,5-Di - (4-iea Sdtsgﬂaﬁgéﬂf&hﬁihyl ct[yNfradtiddadn under reduced pressure, Only
1, 5- Di - ( 2, or@ethqxylated nynpey)dlrgm;syln)cas -ho e ouch; or farther punﬁed by
-71,5-D| (3 distillatiop g A% ednctd g %% ) - 3- pent-anone;
45 1, (2 6- di met hyl - 4-.1 - butggpgﬁggnoﬁexyl) 4- hept anone; and .
17[10(2321;eﬁmﬁ:oen€( Ibtepinchisaieehylaiifen unsat yg at ed
saci ds are sybleeyc lﬂ'ﬁ mm%( 208*- r@lebhedlﬁselv m’rebre- sentative
ket ones ar § S0l siTteq s‘:l' ’az- n ﬁl‘émm fﬂgpt anone;
50 2, 8- Di - indindhthed unue at 10°C.—15°C.
1, 5- DS-[4-unsi) i ydr depremitusion D Prigpar ati on
of 4- Cycl SR V°1“m°s A Grignard
r eagent ; 1"e) St b % hep. 11 55 nol e)
and nagnespreiou ¥ sfturfted td00°, Spith iy iz h caRERRed mvaered with 25 nl.
of arﬂﬂydrod‘§°©tw®rma& beingasticked. forez lwutsrabgen ad nospher e,
the hal i de n z%ﬁhmm Tﬁf’ggg:ﬁé}hdﬂ@&“ Bnce initial
reaction. Iﬁm ﬁs putified using fractional distillation und 10

at reflux tequalep:&tsme over a perlod of 1-2 hours. After corrpl ete addition,
refl wgi ng i s NA2BDihydeatygrapyl)-i euanebk(memylmihe)dsgﬁﬁu&ﬂmpsmhwe the Gi gnard
sol ution |M@Y&?¢f¢%?f°p dsinderiymtive. gl 'ass wool filter plug and added
slowy to an 'Hgl

T A TR

requi res Iltha iepar&eshmuztmcﬁﬂtvﬁth onsal. of diedsid ether.om'haadmaris acched | onal
‘m nut es at wide4pp tely Oy ral gef cold F?F%!dtﬁleewabb W‘g o 8 onto a mxture

of 50 nl . 1 Kl of e jethery i ce using good
m xi ng. Upon war m ng t e.-_e_t-,er is:-renoved by dis- tlllatlon and the
residye heated-at [err] for- 1. mn" product is extracted 10, wth t wo
250-nT. porti pigardlibn 6f NSP-bisi($ Rk 2-h&h&myn@c|dﬁaﬁd over anhydrous
nmagnesi um sulﬁmﬂndlﬂm Q.almobms -4ddedr droprwise @ver Anl5-mifiute helmletact ants, i.e.,
hal i de andﬁ%r??‘@”:“é“%?‘)ﬂ a‘l”é.%lngumﬁ?‘gét‘%ggwﬁf 28 M nal

di St '45' atl 59—hourpenodandﬁnallyheatedat90°C.— 40

:ISK‘;C for 4 hwmh'{”l:lemmmu;snth;nﬁeedofany unreaalcted material
‘monocyanoeth; act eating to: an internal temperature -
1 of 130°C, atapmsureofOS—lmm.Theyresndt::’,ngls dissolved in: 200 nfLemethyl
?faloohol,whzchhadbeenprevmuslysamratedthhdryammonmgasatWC.mlxed
45 with 'approzimately SmLofaspongemckelcatalystsedpensnonandreducedthh- 45
- shakifig under 200 psi hydrogen. The catalyst is remow suction filtration, the -

"+ ' filtrate stripped of solvent and the residue punﬁed by fractlonal distillation 'undet-

! reduced pressure. - _ _ '

-

‘ Preparation J '
50 - Preparation of N-(2-Aminoethyl)-1,4-bis-(2-aminoethy! l)cyclohexane C 50
' 1,4-Bis-(2-aminoethyl)cyclohexane (68 gm., 0.4 mole) and ethyleneunme (4.3 gm.; :

" 0.1 mole) with 0.4 g. ammonium chloride ar¢ mixed in a glass-lined pressure reactor,

+ yhich is then filled with mtrogen to 100 psi. The mixture is shakenh and hedted at -
~ 7 85°C.—95°C. for 48 hours.’ After cooling, it is distilled tapldly free of the salt and -
55 . then fractionated under high vacuiim. The starting diamine is readily distinguished 55.
' i from the triamine product by thin-layer chromatography on silica gel using a mixture

* of 1 volume ‘of concentrated aqueous ammonium hydroxlde w:th 4 volumes of

b methylaloohol,thedxammehavmgamuchhlgherR, ' .



al ong with by-products. 15 In a simlar procedure, the follow ng
ket ones are prepared: 15

1- ( 2- Methyteyetohexy—4—eyel-ohe

1-(4-t-Butyl cycl'exyl) 5- (4-i sopropyl cycl ohexyl) pent an- 3-one;

2- ( 3- Met hyl cycl enyl)-8-(2- |sopropyl cycl ohexyl ) - oct an- 4- one;

1-(2,6-Di W f - but yl cycl ohexyl) - 5- (3, 5-di et hyl cycl ohexyl )pent an- 3- one.
20 i Preparation .E

20 Pr epara #2 of N- ( 3- Ani nopropyl ) - 1, 4- dy#89,.e86exanebi s- ( net hyl ani ne) 12
Acrylonltrlle(265g, 0.5 nole) is a G0.0RWM se over :a 45-mnute period

to 1, 4-cycl ohexanebi s( net Mm(%ﬁdxgpr%l)gﬁrcyanl@xaﬂ%k@em%ﬁ;ﬁe)stI rring and /
i ce-bath cool i ng. Af tPeﬁlPafe@ é-tCeanecd B-bYdNXUMyt)@ameM]mlﬂiemeands stl rred

for an additigonal 1 R al rr]
ept 1o 2 haurs ahophaindss %‘3”“"%&0@ %ﬁ@ﬁu'&vﬁﬁﬂﬁ'
ﬁii&xeSS of

reaction m xture I e an Oiffﬂl’—eﬂﬂ‘l@(foraﬁ tQIWIIth I’ebﬁtﬁu(ﬁﬂ

non- cyanoet hyl at ed ] ofr sl eqd MPW@M e eséigoved at
an internal tgnper @w‘ fdr:%ﬁ@fm s? ﬁ ﬁ "H’F§'§ol ved,
in 1.5 L of ethyl mbhpde chadérmma:ga@p m30 .
of sponge ni ckel cdmeélvsmlgmdlthywydgmamadl aﬂfat&.Sﬁltepalandﬁffédarofrsﬂfmua of .
catal yst by 30 flﬁ‘fqn&?WdﬁdeffﬁMBWW and -anmoni a “dr e "stri pped off and

the triam ne roduct .u &l%sg%'élublﬁn%)d@#ﬂ’&
hi gher honol d 8 f e hai Tk ‘htﬂbé gjﬁ’ﬁ)
synt hesi zed usi ng e lenonlsreadﬂy determmed by dlsappearance

1, 4-bis-(2-am noet I#c?ﬁ%%x@bn@pm%gbmsm% mcassuv @gofr?m!ggngsh P.
Garcia and J. gg:lﬁgﬁ T07. 5 %‘%‘8
startlng amr‘?g I n ; rﬁ‘)’(‘%% may lghee%e.pa's b %’mmf)hr% Efg mﬁmllﬁ%
point of [err] mm Preparatlon F Preparation of :

N- (3- Ami nopropyl ) - N - (2- hydroxyet hyl ) - ll,’r&aa&ﬂdﬂ Dhexanebl s- .40

(nethyl amine) ] ) NsN-Dl-(2,3-dihydr0xypr°pS')mmeth, anyige

g., 0.:2 nole)yis u:'-° (010 LYo L ' _ fwelon
N ( 2- hydroxyet hyl ) fq 64 K RREER Itieh ' '
stirring and ice- beftdnrybwiie isgemoﬁdbrgenMMeuuﬁdreduumm 'Fhewiﬂum

mxture is stirred "’ﬁ.‘ﬂ’cﬂl‘l"k‘t‘)rﬂl‘e‘lﬂ‘ Sfalve: and bydsoget adual ly
b et a o G A e e Mt B o R %
finally, for 1 houpmm& GL It i's"then fractionated . -45 under reduced
pressure up to an internal: terrperature of - [errllS - The . resi due ‘i s .di ssol ved

in 200 m. of ethyl alcohol" at'h.and.saturated with

anmoni a gas at [err] Amod ” t(hﬁzcgdoo?%ﬂé)mtdm(-w R

Grace Co., Dagi sonsobedin 120imli &l -ﬂn Imﬂd&mmdﬁehelmdutmﬂmm&aghﬁhen ungsr
hydr ogen 50 aﬁlYESﬂ (ﬁgjg,.-;?i.m", Js B |4. :

catal yst is renove }L‘? e BAipTe: :
t . . y

is stripped away a%mw%dﬁf ]

pressure. The triam ne product I's readily. d| s- ti ngw shed from
cyanoet hyl at 8 di ami neby its - Iovver [aer rHrepasatisi Ni ca gel using a soluti on @6 ,
1 vol ume” concentrat ed, a er 94 y '?08319- 9-frigzs

RS
al cohol . The synt h%?&. - oinpleli 1Rt O m&&séﬂ‘gé&gt al,
J. Med. Chem, QO—(—i.ﬁ . [TBé eicb@ op béyleiiitelle| iO Feaidved by stripping. under .
pol ymet hyl endbol yanw1 Preﬂrepedr |remiu{!5 oilrie palenawg SO0l of ethanol, mixed with . 45
N- ( 2- Hydr oxyet hyI) ANELS p

(0.1 nole) of 1,4-gye w&ﬂm‘ﬁﬁﬁ%ﬁﬁmm? gm

B30 D A.'-. Tl onaSlllca
columnandxsanoxl. rby el

% Preparation of [,SD(“ EXAAchI'oEII) entyl » |
tion. of 1-[1,5-Di- 4-1sopropy exYy. -3-penty] 1,5,9 tnazanonane :
_ . 1,5-Di-(4-isopropylcyclohexyl)- 3-pentanone (6.70°g., 0.02 mole) and 3,3’-imino- .. .
bis ropylatmne (13.1 g.,,.0.10. mole) in 150 ml. toluene are heawd at reflux over-
mg%t with a Dean-Stark water separator. The cooled. solution is concentrated under. . .

55 reduced pressure, The residue.is dissolved in ethanol and hydrogenated with PtO, at - 55
room temperature and 40 psi hydrogen pressure, The platmum catalyst is filtered off - . .
and the ethanol removed under vacuum. . The residual oil is dissolved in ether-and the -
ethereal solution washed several times with water to remove the excess of 3,3’-
iminobispropylamine, The ethereal extracts are dried over anhydrous.sodium sulfate -

60 and concentrated under vacuum to leave the polyamine as a colorless oil. - 60

P
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@
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60 anhydrous net hyl al cohol and under an atnosphere of nitrogen is
warnmed to [err] 60 1, 499, 056 [err] In a 20-m nute period, there is
i ntroduced with good agit ati om—and—beneath—the—t+eau-e—strace—a—total-of
1.1 gm (0.025 nole)" of ethylene oxide in gaseous form The reaction

tenperature is maintained at [err] for an-additional half hour aftexs
stopping the addition of ethylene oxide. The nethyl al cohol is ren&ye
by distillation at atnospheric pressure excess of
1, 4- cydBohexanehi s(net hyl amine) js 1499056 i | v separated fromthe psoaf
fr, act onatr on (Theefl i ddmhadxqoétaewaa;yd@thychnﬁdto@k hoKybRA 8o GRTPOUN
reweins: it selatpnyat rthes PEFEIBINU p‘fapm«bgndch reducdd at i on at

reduced. pr e m h'Sdl jthhot 1 alcohol.
l\F ( 3- Asﬂ'\'ﬁO- %diﬁhoﬁm% Egh%ﬁé@md und?aﬁ el 10

Cyclohewmhahhe@nethylanrne) nDIe)'rs |ssgrved ih 50 .
of anhydr ous

Wﬁ% themiriessetfort keldwt 0 [err] in an ice
Bath. Epi- S @V ™added in a 2-ninute period
‘and the tenperature is narntarned at [err] for -2-hours; reaction is

allowed to continue at [err] 15 until thin | ayer chronatography{of a
portion (silica gel plate with devel opment using 15 a solution of 1 volune
of concentrated aqueous anmoni um hydroxi de in 4 volunes of nethyl al cohol)

i ndi cates nearly conplete conversion of the starting -diamne to the,

propyl ene chl orohydrin. The solution is then added to 100 ml. of driy nethyl
al cohol previously saturated to [err] with dry amoni a gas by conti nuous
dropwi se flow at 20 - [err] with good agitation and external cooling.
After being stirred for 2 hours at 20 [err] it is allowed to warmto
[err] and mixed overnight. The reaction is conpleted by heating at [err]
for 6 hours. The solvent and anmonia are renoved by stripping and the
product is purified using fractional distillation:under reduced pressure.

25 N- (2, 3- Di hydr oxypropyl ) - 1, 4-cycl ohexanebi s( et hyl ami ne) is
produced by al kaline 25 hydrolysis of t'he above propyl enechl orohydrin
derivative. The propyl éne chlorohydrin derivative i's dissolved in a 1M

sodi um hydr oxi de sol ution- contai-ning 50% - net hyl - aIcohoI and 50% water by
weight in a ratio of 5 grams of chlorohydrin to 25 nL &f sodi um hydroxi de
solution. After stirring 30 ~ for 24 hours at''[err]. the nethyl al cohol
LS renoved by distillation and the oil 30.that separates is extracted with
100 m . of diethyl ether. The extract is washed with approxi mately 10 n .

of cold water and the ethereal |ayer dried over anhydrous sodi um sul phate
and then filtered. Renoval of the ether by distillation | eaves the product
in good purity as an oiI 35 o Preparation
I ’ : 35 Preparatron of

N, N - bi s-(3- Anlnopropyl) 1 4- brs(2 am noet hyl ) cycl ohexane Acrylonitrile
(10.6 g. 0.2 nmole) is added dropwi se over: a 15-mnute period to

1, 4-bis-(2- anlnoethyl)cyclohexane (17.0 g., 0.1 nole). cooled in an ice bath
and wi th good stirring. The resul tant solutlon is maintained at [err] with
agitation for 40 1 hour,.“all owed-to warmto [érr] over a 2-hour period
and finally heated at .[err] 40 [err] for 4 hours. The reaction mxture is
then freed of any unreacted materi al '

KN



and nonocyanoet hyl ated product by gradually heating to an internal
t enperature of [err] at a pressure of 0.5-1 mm The residue is dissolved

in 206 ; A edd wWith dry
anmoni a gas at [err] mxed 45 vvrth approxr rrately 5 M of a sponge
ni ckel ca suspension and reduced with 45 shaking under 200 psi
hydr ogey atalyst is removed by suction filtration, the filtrate

stri ppdd | vent and the residue purified by fracti onal di stillation

under r\ég pressure. Preparation J 50499056 ~ Preparation of 14

N-(2- Am noet'hyl) 1, 4-bi s-(2-am noet hyl) cycl ohexane . 50 -

1, 4-Bi s- (2- am noet hyI ) cycl ogexane (68 - 0.4 nol e) andeet hyl enei mi ne (4..3./
gm, 0.1 nole) with 0.4 g gammoni um ch orlde are m xed a glass:_-linjzg'-
pressure reactor, *hich. | ghen filled®ith nitrogen to,g00 psi. The

mxture is shaken and he toeﬁ at [err] E&f' 48 hours - AftE® cooling, it is
distilled rapidly free Sal tgy and ~then raq;ﬂ lonat ed. under hi gh
vacuum The starting dla, ﬁl$ re%\dll |%t|n |sr$.ed fromthetrlamne >
product by thin-layer c ra y o%.ﬁs m xture of 1 )
vol ume of concentrated ni u gn roxro %I umes of nethyl

al cohol the di am ne havi n ch 'ﬁl gh? [grr] 5

12 Preparation K N, N-Bi s-(3-hydroxypropyl)-1, 4- cycI ohexanebl s(net hyl am ne)
Preparati on of 1-Cyano-4-[di-(3-hydroxypropyl)am noiethyl]cycl ohene and
catal ytic reduction 5 a. 1-Brononet hyl - 4- cyanocycl ohexane (20 2
g., 0.1 nole) and di-(3-hydroxy- 5 propyl)amne (53.2 g., 0.4 nole) in 400
m . of anhydrous isopropyl , gl cahol .a ea‘é e u:l a ut oc Iave at [err] for
ERoeg Bh o

TRe
g o
S

"trrpped of

O m. of ice
100 M. of
ons of 10

g

8 hours with continuous a a 'a
S
: Wt
g 8| of ice
wat er, dried overnight t
sol vent by distillation
readi 'y deternined by2di sappearance of the [err] IR absorption band and -
measur ement of hydr od@n upt ake. The catalyst is renmoved by suction

sol vent under reduced presE
water. A cold solution of : & 3
water is added and the m : - l%)
e i £18 5
g 1§ s FE % and freed of
' %‘“ £ e . @l oil from
a.) irs taken up in 200 nl. @af |, gg ﬁf%gﬁ%iﬁgiéprevi ously :
saturated at [err] with dr i 3=V ( " T PEsponge 15 b4
ni ckel catal yst suspemsi on-'andzhydr‘ogeﬁat e at FerrT under =100 psi
filtration, the solvent isg,renoved by mld heating 20 under reduced
pressure and the product i-§ obtai n%d pée withdractional di st| Ilation 20
at reduced pressure. Prepaation Lxg
N, N-Di - (2, 3-di hydr oxypr opyg) t r ighet e%d é g
e b
g
Tt
&

@““

11,3

1

met hyl ene chloride. The &
hydr ogen -pressure in M stirred autoclave. The reaction conpletion is
[
Bi s- (2, 3-di hydr oxypr opyl neg( 16. 0. ) d cRyloffitrile (6.4 g.,
0.12 25 nol e) are gd i 8 an, th andE. heg wagnmed@t o room .
df _

y

tenperature. After stan ‘E. _g
K= 8

Tnethy

B

133'D

(=]
2

N-(3-2
meth'

3,3"

1,5-Dicyclohexyl-3-pentanone
1,5-Dicyclohexyl-3-

1,5-Dicyclohexyl-3-pentanone
1,5-Dicyclohexyl-3-pentanone
1,5-Dicyclohexyl-3-pentanone
1,7-Dicyclohexyl-4-heptanone

1,5-Dicyclohexyl-3-pentanone

* Ketone
1,9-Dicyclohexyl-5-nonanone
1,3-Dicyclohexylacetone



for 2 hours, the mxture is then heated at [err] for 3 ' hours. The excess
of acrylonrtrrle is renoved by gentle warm ng under reduced pressure. The
residue is taken up in ethyl alcohol, niXed Wth Sponge nickel cararyst and
hydr ogenat ed under 200 psi hydrogen using good agitation. After filtration
of catalyst the solvent and 30 excess of acrylonitrile are T, I by
stripping under reduced pressure to |leave the 30 product as an ’
Preparation M.N, N, N -Tri-(2,3-dih drox_propyl)trlnethylenedlanlne _

N, N- djls : _ Fakvat J111a’nﬁﬁr@s_
dis- 35 solved in 125 m . of nnhhmm@zanmithe solution is heate der

reft ux with %! q eri [1,5-1354-@ quh(!@- Tyly3 Pﬂ@'lBBS,?rﬁla@ 0118159 added dropwi se
over aiperi0 Od 0 t(ﬁ £4 90 & :;?ux - 2Reddi tional hour
at [esr] Thgh arie 'ﬁi rﬁﬁﬂiﬁﬁﬁ eby St&ipping
under redu&aﬂummammadium:ﬂau@ l,ﬁhraa ddd Qropiidé foabdi yﬂﬁde in the next
steps. 40 (1.90g., 005 mole mess) suspended in 50 ml. mmpmb%ﬁgmdﬁon,

2 ion of the

e DI o
resi dual Mell” Ridkaledbts, Ofhe Gther Bcklvshed Wi t hyg

acrylonitr Maer (aﬁd 7 sayurated) séifinonwhlerjde afolution) ndried ngvar adhydreusasediutchen war ned at

ferr] [err] W@“MW@%%P‘WWFWPM@MWVM by

CE pot ng. o i o 8145 P L U SnBACP f €8l M L 2KE1 UE 11 S0
n  of 1et hariyd AealideVigishis bubbled ififo e Golutioh vBBIORMORrr GiRipitstatisal ystjsand
shaken unddb enuﬂﬂnd Hilsration fvasBddiOwith of sonall @mdwoviefSthefTlesl i xture i s
filtered fr %31 ?H@W\ﬁé“ﬁd%éﬂawmkwqﬂatr on. The

pr oduct carf g@lkeghgl &Y ﬁ%%&gr@g@ on a silica
gel ced um thﬂdlldwﬁ:g&ﬁtn;ﬁ)hﬁdso % areptepar:}iﬂl § _ s EAVPLE 1
50 Preparation of '

1-[1,5-Di -(4- |sopropylcyclohexyl) 3- pentyII-l 5 9 tri azanonane

1, 5-Di - (4-i sopropyl yl ohexyl*) - 3- pent anone (6. 70 g., 0.02 nole) and

3,3 -imno- bispropylame (.13.1 g.,-0.10 nmole) in 150 m toluene are heated
at reflux over- night with a.Dean-Stark water separator. The cool ed
solution is concentrated under ‘55 reduced pressure. The residue is

di ssol ved in ethanol and hydrogenated with [err] at 55 roomtenperature
‘and 40 psi hydrogen pressure. The platinumcatalyst is filtered off and

t he et hanol renoved under vacuum The residual oil is dissolved in ether
"and the ethereal salution washed several tines with water to renove the
excess of 3,3'- imnobispropylamne. The ethereal extracts are dried over
anhydrous sodi um sul fate 60- ~ and concentrated under vacuumto | eave the
“polyanmine as a colorless oiil. 60 13

1, 499, 056 - 13 The oil is dissolved in

ether and hydrogen chloride gas is bubbl ed into the solution until no
further precipitation occurs. The ether i.s evaporated under reduced - - -
pressure to | eave the product as a solid which is digested with hot

i sopropyl al cohol. The solids are col | ected by filtration and dried under
vacuum at [err] to give a & .. colorless product,

1-[1,5-di-(4- |sopropylcyclohexyl) 3-pentyl]-1,5 9-triazanonane tri- 5
hydrochl ori de. I n an anal ogous manner, from the ketones and the am nes set
forth bel ow, - . -



there are prepared the follow ng conpounds of this invention: 1, 499, 056
14 [err] 15 1, 499, 056 EXAMPLE 2
Preparatiomof—1—¢

1,5-Di - (4-isopropyl cycl ohexen-1-yl)-3-pentyl]-1,5, 9-tri azanonane

1, 5- (4-isoprgp¥heycl ohexen-yl) - 3- pent anone, (6.60 g., 0.02 nol €) and

3,3'-|n1 By opyl amne (13.1 g., 0.10 nole) in 150 m. of toluene is
heat ed @ overnight 5 with a Dean-Stark water separator. The
tol ueneN® t hen renoved under vacuum Thg499,0565 resi dual, oil, dissolvedign
25 m . isopropanol, Is addéd*dropmnse to sodlunrborohydrlde (1 90 g., 0.05

nol e, excess) suspended i ng g? . |sopropanol After conplete addition,.thae/
reaction mxture is heatedd éélUXofor one-: hour “The i sopropanol is>%-
evapor at ed under reduced essura tﬁe residue treated with meter,andﬁﬁhe
aqueous m xture 10 exgr/ cte mell with ether. The conbi ned et her
extracts are back- mashed $| % o‘10 wat er and a saturated sodi um
chloride solution, dried over an ydrOus sodi um sul'fate and concentrated

under vacuumto Ieave t he pol yam ne product as a clear oil 7.4 g. (909%.

The oil is dissolved in ether and.the.solution cooled. in an:ice-water bath.
15 Hydr ogen chloride gas i's bubbl-ed into: the solw-' witil no further
precipitate is 15 fornmed. The SO|Id is colBectgu Hy Tilgraidon, washed

with a small anount of ether, g cUBi.8¢ ' ecd the pol yam ne
trihydrochloride as a coIorLe g8 an anal ogous
manner, using the ketones an - the
follomnng conpounds of this &

-~

D

eycighed . 30
Ss&'fi,z-di-

1)- 5

20 1, 499, 056 ¥R}

1,499, 056 EXANPLE 3 1-[ 8%- 1%;;

1, 7-Di - (4-net hyl qycl ohexyl 84 &grg ture of
1, 7-di - (4- met hyl cycl ohex- 32 R & 1,2- 5

di am noet hane (12.0 g, O. 20 )
overni ght 5 The cool ed rea L i) : [err] at room
tenperature and 40 psi hydrogen pressUre *he platFnunrbata1yst is filtered

d at reflux

of f and the ethanol r ved under reduced pressure. The residual oil is
di ssolved in ether ang the ethereal solu- k A
= - - -

Triethylenetetramine
Tris~(3-aminopropyl-amine

Iminobispropylamine .

Iminobi fami

-1,4-Bi9-(3-anﬁpopmpyl)._ piperazine
1,4-Di~(3-aminopropyl)- pipétidine
*_bis-(2-aminoethyl)- 1,3

NN

3-

ethylcyclohex-3-
)-5-nonanone 3

1,7-Di(cyclohex-3-enyl)-4-

1-enyl]-3-pentanone

enyl)-5-nonanone

Ketone |
1,7-Di=(cyclohex-3-enyl)4-
one
1,5-Di-[4-(isopropyl)cyclohex-
hep
1,7-Di(cyclohex-3-enyl)-4-
one
1,5-Di-(4-isopropylcyclo-
hexenyl)-3-pentanone

2 ,8‘Di'(4'medl
2,8-Di~(4-m
enyl)-5



ti on washed several tines with water to renove the excess of di am noet hane.

The 10 ethereal extracts are dried over anhydrous sodium sul fate and
concentrat ed under 10 vacuumto | eave a colrorress ort, II- 2 g (100%"
The oil is dissolved in 20 m. tert-butanol and chilled to [err] in_an ice-
wat er bath. Acrylonitrile (1.75 g., 2.2 m., 0.033 nole) is addeg’dropw
over a 5- mnute period. The reaction mxture is allowed to wari-pe
tenmperature and 15 is then heat ed at [err] overnight. The t-DutA

r enoy, 1 ' olf i

m . glacial acetic aci d and hydmpgzapnged with [err] at roomtenperature and
48-psi _ hydroggn prési!; Drdrhentyll-2i,9 -sttlazaoemdel I tered off and the
acet i hpﬂg:" “n et her and
made gasrcmmﬂ ﬁéd m° mzs ml’,‘f'ngg' iah Gr;ﬁ ;ﬁmols washed 20
“With waterps;chydzeginomrea gkt iileitd fofitafd e Gthahf@ied at ed under

r educed lrreesu{eo @at %bls sotved in ethenawdmwl@wl silkhe conpounds of

4this ven E"c ‘B'flt ‘Q’r“gﬁﬁ’@ ﬂg“ﬂggﬂ‘%o‘?ﬁg set forth in
t he pkdew ot:%i seg yc ohe nonylf - 1,599%, 12 -

tetrazadodecalmee it isrmwdua mZ ﬁl. m—bu lsand -to 630610, Gy e~ 1, 2 -
et hanedi aniwger aﬂ’d_ onitrile (b sohd 053335mole nbm%mgwmezgerg - [1.5 -

Di cycl phex te'npe 10 -
)ﬁ“’“ ﬁm E: e ﬁ%@ﬁ&e@@%ﬁazade‘éwe and

t et razadecam.g oilLis -diséolred i REk1Vd

1,5 - di cyd’tt@hax m-tenipesatupeaﬂmqnehydtogenia pariohny leealyst is- 3- pentyl] - 4
- (2 - am rile ?:%ed , | mg@he res:dueflfgﬁqomlg (2 -

am no%lyl) Ay B\ G CVE, co ' reduced 2’60 1 -
[1,5 - khve-thggprodu nty ( ﬂydr oxypr opyI) - 9 -"Thydr oxy-

methyl - 1, 59naddmon,aﬂwar¢mndsf0fdm !lventzbrye#@ocsh Wlomhpé prepaied by( 2 -
hydroxyproﬂ‘l A f’&?‘?&‘ﬁmiﬁgdz} 3 91C¥C|§ohe§%|r - 3 -
o ,‘,v, g: nonanone;

pent agone; mirt
1-[1, 5 Di - (4- usopr,sogoxmqyab( fmpntmlre&mmﬁwﬂmyggfgqopylZ 35

1,5,9-tri am '

mol e) and &, 3 a'.,l“"’f','“ y . V4R g., 0.10

mol e) o(obt D’ ; ,%ﬂ?ﬁgd,iygg{ eﬂ%ggﬁnbf hl cy noet hyI t ed

Yl yceryl ami ne)t, - [1;5 -1Bi&ydﬁxexybi 3t—@hm;i]195r-s(240;ydmxyproj§;®atsadhy&oxy-efI ux over ni ght
with a Dea hr 3Rt %h y aesdiybdS s @ nbydseryprepy)40 concentrat ed
under redu p‘f’mﬂﬂ“@“ - 9 0l ved ih ethanol and hydro-
genated with [err] r 00Mm errperEanAmEand 40 psi hydrogen pressure. The

pl ati dum caﬂ’abamion |0Is l-ﬂlJ-Deﬁe@p@PﬂcyMMliéﬁmdﬁmebyDﬂder vid¥cuum The

residual oil i 19[-( sol v A i ._elsl_ﬁ T“"%"g‘?@ e 5T Sal S9! 44495 washed several
tlmes(\émghdy:h:y | ropylmine (2 € Dan(obmmedbyﬂ:eeata- . .

| diEgaivethfiitsd) gy e ylatie ofiedl@ad iextracts
45 ar d0dr i chgated at reflux overmght with a Dean-Stark _water separator. The oooled sg}miogxq eavetdt he

pol yani ne g‘i@j We ! o™ ous
quantities,ay ,_umm the ﬂ' ) Ebilyd enedi ami ne
and 5,9, 9dms¢lveqmahed iy idie M@{nﬁdm)wa&hea,sﬁemlrﬁnazaidomeoﬁmove i nstead of

S0 per vel o) ’“’m'“"“*%‘w Fati T

2,3 - di hydrax w&wmw diaﬁtmweut N-di{(4,3-Siliydraty- 4 -
|(sopr yI czmmﬁm% gaud péﬁ?ﬁjl&d@g?sg&ﬂ)-lé%hhwmprgpgl )9- di -

d' h -.d'if- 4-‘45'91? - tyl] - N’ - di - (23 -

dlhydroxyprop Ttrime: thylenedmmmc and 1 - [1,5 &m iso ropylcyclohexyl) -

~ 3 - pmryll -5-(23- dihydroxypmpyl)S' (2,3 dlhydroxypmpyl) - 1,5,9 -
55 ' "EXAMPLE § = 55

Preparation .of 1-[1,5-D1-(4-mpropylcyclohcxyl)-3 -pentyl]-5- (Z,S-mhydmxypmpyl)-
(1,3-dihydroxyl-2-propyl)-1,5,9-triazanonane -

1-][.5-Di- (4 1sopr0pxivcynlohexl -.3 - pertyl] - 5 - (2,3 - dihydroxy-

propyl) - 1,59 - wiazanonane (5.2 g, 0.01 mole) and 1,3:dihydroxyacetone (9 g.,

60 0.1 mole) in- 100 ml. of chloroform is heated at reflux with a water separator con- 60
nected until 1.8 ml. of water is oollected (8—12 hours). The chloroform and excess of
1,3-dihydroxyacetone are remov bg disullation under reduced pressure. The residual
oil is taken up in 75 ml. of ethano mixed with 1 gm. of platinum oxide and hydro-
genated at 40 psi hydrogen pressure with shaking at room temperature. The catalyst



55 EXAMPLE 5

55 Preparation of 1-[1,5-D -(4-isopropylcyc

ohexyl) - 3- pent yl ] - 5- (2 3—di-hydroxypropyt )=

9- (1, 3-di hydroxyl - 2-propyl )-1,5,9-triazanonane 1 - [1,5 -"D - (4 -
|sopropyL_ exyl) - 3 - pentyl] - 5-(2,3 - dihydroxy- propyl) - 1,5,9 -
triaza .2 g., 0.01 nole) and 1, 3-di hydroxyacetone (9 g., 60

0.1 nol -' )i'/ m. of chloroform.is heated at refl ux W|th a vvater

separ at 3 60 nected until 1.8 nl 1.4905¢at er | : e S) o
The chl or ofT S filktion et & M@wﬁﬁmmemabm
distillation und q Qiauaﬁeﬁsmt@apﬂﬁmmg@dmﬁland)ﬂqwhmtdﬁ lin. 5 rﬁ‘J '

utifred b
of ethanol, ni xegcobltchatdiniggammehium hydiordam d -at~gb psi
hydr ogen pr essur e V\Int 3@%&‘@% gr’a;ap (ZE )il W 185
ylened: _
1,499,056 3 TPS9 . triazanonane, there is obtained N - [17 dx 23 - d:m Bydos 1 enoved
by filtration anﬁ::%]nyf’egiypahrol(l,bymmmyﬂ-amw%ﬁymm an oil. The :
product is purified by columm chromat ﬁ gsing silica gel and
devel opnent with net | ca ﬁg& lg % slﬂa.(b,v-dmmﬂﬁmpyl)ﬂ,«ia&a anal ogous
manner but ? art| ng‘ W‘P.‘a( Q:?l H1 erret hyI cI oheo&/am (41 q
heptyl) et hyl'enedi ai ge, [1;7nsmea(d oiethstlcycb[lez 5-4 - tYl] amﬂux o h :“gmm .
i sopropyl cycl ohe%dl)mole)@ dissolved dp ; A 19100 Bdiks, AfdRer e i:s
obtined N - [1,7 Ygd B tge. d’&?c ngeh)n addit:onalcﬁeeapqwﬂ.at-‘_ N &
(1, 3 - dihydgoxy gy 009CO e gﬂ_lmnbhy %ﬁg‘s f;!nhetppmmﬁed
1-[1, 7- Di - (4- et hysh @xcess ohglycidod byadivabigsion kA L W0 BEPS Gt vih dry. hydrogen chloride
-4,8,8-tri-(23- dlmp‘m% Vi “:,‘ e e may then be liberated from ns saltby
tri azaoct ane mmnwnhaqueoussodmmhydk@dt
et hyl cyol gyl ) e O P aner Insiig She.following AirgRebexTl PIFRID e"g"“"‘*t)""bl rm?%
Is dissolved in S&aiieddfe fdbwh&mvﬂucand heated under reflux with agitati on

dycidol (15 g., 0.3 |P§1yaﬂggd dropw Se over Pedweriod of 1.5-2 hours.
After conpl ete addi t| n mxture |ls[1§t-m1=(4-eebr¢kx ‘addi ti onal

2 hours at 15 l33..pe,x“n'ble-z,tmli hyI al cohol - \=s. _ﬁyﬁﬁl ppi ng upgler
reduced preszsure ljﬁm mwgmm gl yci dol b roby I g-dikz3-dion  at 1 nm
pressure. The residue is further?® purlfled by con yoopyD-d. i '

.: hl: dé and

R——

ol

.4

tri hydrochl oride salt in ethyl .alcohol wth dry, B®8 : _
fractional crystal | |1af11r,s Di°(4-180ﬁi*w1c741<8e base may - R4 pr ad fromiss -
salt by resi® ion-exc -peptFllibht T al i zati on Wit Byd "'B-7$em-(2,lm hydr oxi de.

20 . In an anaf¥gBtR™fanner using the fol dibydroxypropybldifexy|

pol yam nes, there are ., - 20. .azanonane 30 Al so eg@=gErerh ctive S
ket ones. |V set forth14[ns-9i—é}pap!ap C-and D wh RACLA W,N ieach of whe

i ndi vidual a@¥ nes set bexyPerpenre] fore, firstl xz,a&hﬁkdyp@yt)-o 40 t he
met hod set forth in B2 1 and secondly accor@ﬂ!ﬂlgneﬂ’eﬂ'flﬁe met hod- set
forth 40 in Exanpl e-2, produce a_range Of )

Mor eover, salts ot hemlspmch' the: 15889C1Ys, ",1".:.{ E o6l i e, ydmrdmam be -
prepared by choi ceeased A BB T £ end y&egﬂhgmtheMQ)mttf%@ sal t49
by nethods” i A8 catiPs fange 4 _

pr epar ed inthis vay. Mm,dshsahqrsha%;s&mws -ﬂ

cff‘%necﬂ ohexy

dhoigerg - enty 5
280 o R Gy o s Sié‘;qom 3 ﬁ&?%ﬁﬁféﬁrxy' 3

- pentyl) - f 5,9 1,5:9: - mazamnane, (1,5 - 1 -
pentyl) Bexyl - 3 - pentyl)l b % (4 » Ssopropyleyclobe: - penty ,J’f;ns

' . triazanonane; (1,7 dlcYChhexYl - heptyl) - 1, 5’9pemyl) ‘3’ ‘hydroxy. - 1,5 -
- -+ the dipropionate salt of 1 - (L5 - dmydoh 11 ¥ -@4- mopropylcyclohexen- 1- 50

" 50 dxazapentaneandthcfreebaseformsofl [1,5 -. 1

- 1,5,9 - triazanonane, 1 - [1,5 - (4 sopropyl -
;B -3- pentylpemyl]] 1}2? ,10 - tetrazadecane and i - [2,8 (4 methylcyclohex - 3
enyl) 5- nonyl] - 1,59 - tnazanonane.

T WE CLAIM IS:— L _ _ 55
55 -g‘n.t{Aoomponmlhm'mstll'=f°“n“la ' ' ' :

A—R, )n\ o
CH—NH—Z
: /.
’ A"‘(Rl)n ’



,¥ - dicyclohexyl - 4 - heptyl) - 1,5,9 - triazanonane and
propionate salt of 1 - (1,5 - dicyclohexyl - 3 - pentyl)
/5 - 50 di azapentane and the free base forns of 1 -

tri azanonaney);
its saltq;
-3 - hydr

[1,5 - di (!8_ isaprapcyclohexen - 1 - 1’%"%\ =3 - pentyl] - 1 5 g _18
triazanonane, 1 - Izsremo\ddbyﬁtﬁnenanﬂccmybmm)bgldtshhmmo leate an ofl Jh

pentyl] -1,4,7,10- %@ﬁe@z tography| using silicaggel md(dsvdopmmmbhex,-
3 - enyl) - 5 - Tnaldgods Wan AT )6 SL At <7
1. A corrpoundshaw ng.ﬁ chiddiamine| Rééall of 1 -1(1,5 - di - (4 W.%mpmpylcyc 1) 3 - 5
1, 499, 056 ]- 1,5,9 tnazanonane, therelsobtmnedm-ﬁlﬂ -+di b el dimpthyleyelor at i on

and et ‘hyl al cohol WyarérP?PﬂétNoﬂlﬁodﬁhm 2 nprgpyDethyfenediaming ot " i s purified
by colum chronmat ography using silica ggxaaglgvel opnent with nethyl

al cohol containi ngammm,um-hwﬂgkymmnh-hmylpmmmmmmmpymm,mt arti ng'

with 1,7 - di¥ (2,3 - | cycl ohe
rept i oty ened: il ﬁ'g&ﬂ Tl ¥ gl 148 - camoos g
i sopropyl cycl ohexyl lycido 5 g, Tnldded -ovszral SNBNEY hbldk ! Afet S

obtained N - [1,7 -complete a(dape:, mwedoh hiyes| - stioedfbr) an- adbiitiond] e plrs -at N
(1,3 - dihydroky - % 1Y, ".i- .\. n at E,(Aw%e resxduexfdmrpunﬁu;g 5
1, 7-B-(4-methylcy 1 .~. Ytbdhloride saltmethyl alcohol thhdryhydrogen chloride '
-4_, -tri-(2,3-di h)idlrfﬁ&;bﬁdl izafion] The frkf base may then be liberated from its salt by

tri azaoct ane resin ion-exchange or neutrahzanon with aqueous sodium

met Byt:cycl ohefyl) o#fh‘l]n ‘P,ﬁg{@ﬂf m‘;ﬂ:‘ 5’85 thefp lf"g?ﬁdlﬂg‘ﬁexy Hilyf‘”ﬂ“s’ ‘@“bfe ol e}o
i s#¥Egsol ved in 50 ) 5B and- heat-ed under- refl ux with agitation.
ol (15 g., 0.2 Risydshetyl Polypsdnt dr opwi-se over apﬁélﬁod .of 1.5-2 hours.

After ‘conpl ete additi s5-'{3llr@- yeyder mi xture isl =|51'1?1§§h‘is? / ddi ti onal
2 hogurs at 15,5 [er % | cohol isr 8 i ng undess
redu d pressure 157an Xcess, of glycidol by sk

pressure. The residue |s further purlfled by conv Mmﬂ)—ﬂ:ﬁe—m-

.f 23@- at 1 mMm
tri hydrochl ori de salt h.I al cohpl with dry h e and
fracti onal crg&talllz ;ﬁfnu ¢ base may the 1] _di_romlts 30

salt--hy resin ion- exchaﬂgﬁ eutralization wit h mpyl};nms(mhydrom de.
20 - In an anal ogous manner using the foll prpylbfrexy|

pol yanmi nes, there are, 20 bk, je fol | owing &M&J,_ohexyl

Pol yanmi-ne {,&9,1).3?&1] gct 25 hexyl)-s.pentyl]-N',N'-dx- 35

25 Al so each of t he resdimdiel ve "Ketones |V set f ort@3idihydtoxypapyki ons C and D
when reacted with each of the individual am nes scthyiBydiagifer ei nbefore,

fl 1Sty according 0 4o e &' HRChaREk FOL foh o FXAIAS d ] con! Y

according to the Lﬁmlyacdb @o of

conpounds of Hor multe tnmhgbsee&r%rlp E;ahnlcsl @udmi;éndhamom i ed 40
hydrochl ori des can ip P "5‘ , §
rege;n_ejrat ed fromt %‘g % pheb\ HlebendrGEl frdd ﬂ%&@k&ij&

nds that cani red In this waylncl ude salts of éil 5 - dicyclo-

“eryl - 3 45pent Qatmprhem I Eﬁy p mo 3. &
= - 14710‘ &?(,5)- -14'1’ xyl 4372 p penryl)-x,s,- -
e tyl) - 1,5,9 triazanonane and its salts; _
" the dxprop:onane salt of 1-(,5 - chcyc exyl - pentyl) 3- hydroxy -15-
" 50 dmzapentane and the free base forms of 1 - [1,5 - di - (4 - isopropylcyclohezen - 1 - 50
yl) - 3 - pentyl] - 1,5,9 - triazanonane, 1 - [1,5 (4 - isopropylcyclohexen - 1 -
yD) - 3 pentyl] - 1,4,7,10 - tetrazadecane and 1 - [2,8 (4 methyicyclohex - 3 -
enyl) - 5 - nonyl] - 1,5,9 - triazanonane. :

WHAT WE CLAIM IS:—

55 1. A compound having the formula: 55
A—-(R,),,\
CH—NH~-Z
/
A—R.)a
J—

- (AR DL A




(1,7 - dicyclohexyl- 4 - heptyl) - 1,5,9 - triazanonane and its salts; the
di propionate salt of 1 - (1,5 - dicyclohexyl- 3 - pentyl) - 3 - hydroxy -

1.5 -850 =g Z-gpeRtare—ant—ttre—free—baseforns of 1 - [1,5 - di - (4 -

|sopropylcy_cJ.ahexen—~+—— 50 yl) - 3 - pentyl] - 1,5,9 - triazan , 1 -
[1,5 - |so o ohexen- 1-yl) - 3 - penty @O
tetrazadecanjm m‘ H - (4 -nmethylcycl ohex - 3 |-) nyl |
-1,5,9 -tria CLAIMIS 55 1L A rrpouirg havi ng
the fopnul a: S5—tetri 19

1 49TUbb other, is a cyclobex:

| pendentM indh °“"F";‘,"|(%fl_,'31m&m :glqyclglsxﬁmm% lrbst I tuted
cycl ohexyl , mw({ x:eml;el othﬂl‘, B &r or] 1; epdhyRy) gtly Biesenyl  radical ;
=each AWE nddb@ndeﬂtﬂ'yam%f Mer, is 0 or 1; each [err] |ndependently of
the other, is [err] al kymemcﬂ_&.J_ﬁ“a_m,d.r.@.ak,,of fornula 5 5
[err]5 o 5 where Qis 1,4-piperidinediyl
or 1,4-pi perazr nedi yl ; d%;cl ohexyl ene; each of [err] and [err] is
2- hydroxy-1, 3-tri net hyI eﬂ I{r—}fJ-Ra' Lyl Eflﬁ-—bi-ﬂ(,li] i's hydrogen, [err]
al kyl , [err] ‘am noal kyl, ™1 ? r] hydro or [err]] dihydroxyal kyl; [err] is
hydrogen am.no- 10 et hyl am n&ropyl [err]lgsm)nohydroxyal kyl, or [err]

di hydr oxyal k 1; [err 1 I gﬂegﬂgﬁel&mofor [err]
di hydr oxyal 4 ek}, Y& :Lm(%%l %ﬁé@w e, €5 kbl kyl ene or a
a%ﬁ%ﬂ ec)fw,emﬂayﬂmxyaﬂtxlel‘am? ropgny QIngri rogg [err]
, 1_ - 2-Hyd ond t wee
P e L SN

‘chem cal bo
i's 2-hydrox
t he cyclohe

am nopr Opyl _ . W} ]éyepcgpblkylme orachelmcal bond between

15 2. A @ ' ; \Earwl'["eﬁhﬂ]“[“%"l’?l’ﬂhd [er] is

et hyl gne. YOGy 3ﬁ lefe.i S 1 ana [err]

i s ethylene 4: 2A l:ﬁw m ke, N i:s. 1 and [err]

is trrnethyleh B chm:saraydnmnuieﬂ@mm 1to 4, in

whi ch ZISZOsA clamcdmanyoneof -_to4,mwh1chz 22

20 6. ,roorrp-e{mm&l ny one q]ﬁ]um AxhichNZ Vi Ch is 7. A

conmpound as cl %%M‘X §|°ﬁ‘§ 0 4, In vvhrch Zis [err] 25

8 A conpoun A Cdo ab laRiY 8 Nedy Qdne GF Cllsies 1 ©04,4in vhichBigh z is

25 9. A conpqcng,NmGHmm{(Gﬁdm a one of_.Cl ai o] NeWhicly Z i-s

[err] 28. A co éﬁy’“ﬁﬁ’ %1%}&¥%¢42|n which Z is

30 [err]"(

30 11. A conpound &i. the for mula: [err] in which R'is hydrogen, nethyl or

| sopropyl; 35 [err] IS netuxl ene ‘g lr[oy][ege[,ﬁa,ezog

t er anmet hyI encH OHCH,NH,WM claimed %‘m?i _
z(lzglAcao»n-:poundamclanme(l:nansroxmofClanus11:04,m\Wllld?_z_“‘ 20

s 11 Aoompoundoftheformula

S
, o4
‘ ‘“%hmmm

35 Enldm methylene, ethylme, trmylene or netramethylene, . 35
Zis: oo .

| —(CH)NH(CH)NH,;
—(CH,),NH(CH,);NH(CH,)NH;
| —(CHL)N(CHy)—~(CH,)NH,;
40 ' -CI-I,CHOHCI'LNH ’

' (CH)NH,;
—(CH,),NH,; and acid-addition salts thereof.



[err] 40
40 1, 499, 056

20 12.

Di cycl ohexyl - =
Di cycl ohexyl - —5—9—t—r—| azanonane and salts thereof .

5-

7-

, 5- Di cygtphexyl O-tetrazadecane and salts thereof 15.
5 V,@; soproﬁ“‘iﬂh “H[hlﬂ”g ﬂentyl )-1,5, 9-tiazanonane and

14.
salts

, 20.Di cycl ohexyl 3 pentyl) 3 In,ysb;o@gy 1, 5-di azapent ane and salzbs

di hydrochl ori de

21. A conpolund o \ LaR 1S bydrogen th r 5
i sopropyl : 15 17 A %c?d Lz“ém‘vgﬁ roxy-ls-(mél tg)e r&l tXereoP
15 the dashed Iine 18n4idipaipista Clﬂihlsyc ohex enyI; and:-Z is [err]

20

and acid ad@ition
-1- yl) -3 - penty

25 23. 1 - [1,5

reof . 17, Admryﬁr

r| ( dﬁaﬁ] 1011 Sart gﬂCIa (IHT ClaJnT_to
18. A di propi onat e ga ﬁﬁ:ﬁé ]
N-(1, 5-Di cycl ohexylmsr-psm ,Q,M(il&trazi&caneandsalaflgﬂaf g

al:l@15l-pbﬁ4-@alppmdw -froantyl)il.5, % tinzakBane  and

19. N-(l,S-Dx ohexyl-3-pentyl)ethylened1amme

tri azanonane.

r)

20 and -

. |
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and Z are as defined in aim1l. 26, A net hod of preparing a corfpound as
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a carrier. 30. A conposition as clained in daim 29, in which the caieris
a solid diluent. 21 1, 499, 056
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anti m crobi al Emﬂg mﬁg’”ﬂ clainmed in any one of O ains nd
27. 5 _' 83.¢ Atf use in cutting or grinding operat@}a
contaj#ing as.antinicrobial 5 ageht985&onmound as claimed in any of
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tissug 37. cﬁmﬁ@%im%d erg
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