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BR.OMOPROPARGYL QUATEBNAR.Y AMl\i!ONIUM 
COMPOUNDS HAVING ANTIMICROBIAL ACTIVITY 

This invention relates to novel compounds having antimicrobial activity, their use and 
compositions comprising sueh compounds. 

Certain iodopropaiwl compounds have been recognized as havmg antimicrobial activity. 
See, for example, U.S. 3,923,870t 5,209,930 and 4,S21~4121 EP-A-0365121 and JP-A-
63/054,306. None of the aforementioned references teaches or susgeSU bromopropargyi analogs. 
U.S. 5,102,898 discloses both iodopropargyl and bromopropargyl benzoxazolones having 
microbicidal aa\vity. but the only two bromopropargyl compounds disclosed therein were much 
less active than their corresponding iodopropargyl compounds. 

Iodopropatgyl quaternary ammonium salts have been taught in U.S. 4~521,412 and EP-A-
539114, but in neither case was bromopropargyl analogs sugsested. Although bromopropargyl 
analogs would have been expected to be much less expensive to synthesize, it was also expected 
tha.t the bromopropargyl analogs would have been much less active as microbicides. 

There is always a need to find new antimicrobial compounds which are less expensive and 
yet as effective as corresponding known compounds. The present invention provides in one 
aspect compounds having the formula: 

x-
(I) 

wherein either: 
a) R is (C 11-C1~)alkyl, and RI and Rl are joined to tbrm a morpholine, pyrrolidine. or 

piperidine ring with the N; or 

b) R is (C1 t-Cus)alkyl and R.1 and R.2 are each independently (C1·C3)alkyl; or 
c) Rl and R.2 are the same and are (C6 .. C12) alkyl, and R. is (C1-CtG) alkyl; 
and x- is an anion. 

When R. R l and R1 are alkyl, the alkyl groups may be straight or branched. X is preferably 
a ehlorine, bromine, iodine. phosphate., acetate, benzoate. citrate, tartrate, alkyl· or aryl-sutfonate. 
or alkylsulfate anion. 

Further aspects of the invention oomprise the use of suth compounds to control microbes, 
and compositions comprising such compounds which are useful in the field of antimicrobial 

compositions. The invention also encompasses a method of inhibiting the growth of microbial 

organisms. comprising introducing a microbicidally effective amount of a compound or 
composition as defined above onto, into, or at a locus subj~t or susceptible to microbial attack. 
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As used herein, the tenn antimicrobial refers to the elimination of or the inhibition of 
growth of .microbial organisms such as bacteria, algae, yasts, fbngi and viruses. 

In view of the fact that compounds comprising a t>r~mopropargyl group were either not 
suggested in the patent literature relating to iodopropargyl analogs or were taught to have 
significantly less activity. there was a prejudice in the prior art against the synthesis and use of I 

such bromopropargyl analogs. The patent literature pertaining to iodopropargyJ quaternary 
ammonium compounds did not even mention the bromopropargyl analogs. Therefor~ it was very 
surprising that some of the bre>mopropargyl analogs had much better activity than their 
corresponding iodopropargyl analogs, and that some had approximately equal activity. 

Compounds of formula I may be prepared, for example, by the reaction of a tertiary amine 
of formula (Ill) with a bromopropargyl intermediate of formula. (IV), in the presence of a solvent 
at a temperature between 20 to 100°C. the reaction time being preferably at least one hour: 

~1 
Rz--N- + ~Br 
I~ 

+ x~Br -
R x-

(III) (IV) (I) 
Examples of compounds of formula (III) are N·tetradecyl pyrrolidine, N-tetradecyl 

piperidine, N-tetradecyl morpholine, trioctylamine, dimethyl dodecyl amine, etc. These tertiary 
amines are either commercially avallaole or can be prepared by following methods in the 
literature. 

Examples for formula (IV) are bromopropargyl benzenesulfona[e. bromopropargyl 
methanesutfonate, bromopropargyl bromide, and bromopropargyl iodide. 

Examples of solvents.are acetone. methylene chloride, water. alcohol, acetonitrile, ether. 
and tetrahydrofuran. 

Compounds of formula (IV) may be prepared, for example. by the reaction of 
bromopropargyl alcohol with sulfonyl chloride (VI) to forin a bromopropargyl alkyl or aryl 
sulfonate (Y), which is a species or the generic formula (IV). as depicted below. wherein R~ may 
be alkyl (C1-C1G); phenyl~ or phenyl substituted with Cl, Br, N02. CN. or lower alkyl: 

0 
*' R3-s-c1 
II 

0 
+ H~Sr 

(VI) 

Base 
>-­

Solvent 

(VII) 

0 
R3--S-o ~Br 
II~ 
0 

(V) 

When X is Br in a compound Qf the formula (IV). such a compound can be prepared by 
the reaction of (V) with NaBr or I<Br in acetone as depicted as below wherein (VTII) is a species 
of the generic formula (IV): 
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0 
~5-n ~Br 
II~ 
0 

(V) (VIII) 

The required bromopropargyl alcohol may be prepared by reacting propargyl alcohol with 
NaBr in the presence of a base (e.g. NaOH) and an oxidant (e.g. NaOCI) in water at the 
temperature from o to 2S°C. 

The following e~mples set forth a few embodiments of the invention. All parts and 
percentages are be weight unless otherwise indicated. 

EXAMPLES 
1. Preparation of Bromopropargyl AJsc.ohol CVID 

To a solution of 28 g (0.5 mole) propargyl alcohol in 200 ml water were added 
subsequently solid NaOH (30g, 0. 75 mole) and S 1.5 g (0.S mole) NaBr. The mixture was cooled 
to 0 to -10° C and one equivalent of 5.35% NaOCl solution was added dropwise over a 3 hour 
period. The reaction mixture was stirred at 0-5°C for 6 hrs. While the solution was stilt cool. it 
was acidified with cone. HC!. The mixture was extracted 5 times with methylene chloride and 
washed with water, dilute NaHS03 solution, water and brine. and then dtied over magnesium 
sulfate. filtered, and concentrated to give bromopropargyl alcohol {VII). 

2. Svnthesis gfBromom:.012argyl p-Toluenesulfonate 
In a 100 ml 3unecked round bottom flask. equipped with a magnetic stirrer, nitrogen inlet, 

thermometer, addition fuMel. and ice bath, were placed bromopropargyl alcohol (5 g, 0.037 
mole) and tetrahydroforan (1'0 ml). A cold solution ofNaOH (2.2 g. O.SS mole) in water (10 ml) 
was added. To the above stirred mixture a solution of p-toluenesufonyl chloride (7.06 g, 0.037 
mole) in tetrahydrofuran (10 ml) was slowly added. The reaction mixture was stirred at O-S°C for 
4 hrs. The reaction mixture was then poured into ioe water and the resultant white precipitate 
was collected by suction-filtration and washed with water. After drying in air, an off-white solid 
was obtained yielding 9.9 g {92.5% yield) m.p. = 43-46°C. An NMR (CDCJ3) spectrum indicated 
the desired compound (V, R3 = p-tolyl). This compound was used in the next example without 
further purification. 

3. Synthe~s of 4-bco.mopr.opari}'i-4-tetradeeJ:l-morpholinium 0-toluenesulfonate 
(Compound 3) 

To a stirred solution of 4-tetradecyl morpholine (1.5 g, 0.0053 mole) in acetone (10 ml) at 
room temperature was added bromopropargy! p·toluenesulfonate (l .S g, 0.0053 mole). The 
mixture was stirred at room temperature for 3 days. Hexane (50 ml) was added and the resultant 
white precipitate was collected by suction-filtration and washed with hexane affording 1.8 g (60% 
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yield} ofa white solid. m.p. a 134136°C. An ma. specttum showed the desired compound. An 
elemental anaiysis provided the following: 

Calculated 
Found 

%C 
58.73 
59.65 

%H 
8.10 
8.52 

%N 
2.45 
2.47 

%Br 
13.95 
12.88 

%S 
S.60 
S.60 

4. Synthesis oftri-n-ocrd-ktom9Jilropari,\'I iUMlS2oium b§nzenesulfunate (Compound 18) 

To a 100 ml round·bottomed flask, equipped with a magnetic stirrer, were added 
trioctylamine (2.57 g, 0.007 mole), bromopropargyJ benzenesulfonate (1.93 g. 0.007 mole), and 
dr; acetone ( 10 ml). The reaction mixture was stirred at room temperature for 18 hrs. Ether was 
then added yielding a tar. A pure product was obtained by column chromatography eluting with 
ether/aqueous acetone affordjng a solid, l.95 s (yield• S2 %), mp= Sl-S4°C. An.~ also 
showed the desired compound. An elemental analysis provided the fullowing: 

Calculated 
Found 

%C 
63.04 
63.07 

%H 
9.30 
9.56 

%N 
2.23 
2.22 

S. Preparation of Compgunds of the Invention 

%Br 
12.71 
10.lS 

%5 
5.10 
5.19 

The following compounds were prepared and designated co1npounds l to 2S: 

1.1-tctradccyl· t ·(3-bromopropargyl)-pyrrclidinium 4-methylbenzene5utronatc 

2. l ·te tradecyl • l ·(3-bromopropargyl)·morpholinium be1~%enesul 1'onnlc 

3. l ·t~trtidccyl-l-{3-bro1\1C)ptOJYcitgyl)·morphoUnium 4-me1hylhe11zc:nesulfonate 

4. 1-tctradecyi· l ·{3-bromopropar~l}·morpholinium rnetha1\esulf om1tc 

S. l -tetr.idccyl-l-(3-bromopropargyl)-pyrrolidiniu1n 1xm?.ct1csulfonate 

6. l-tctradcC}'I-l-(3-bromoprop~1rgyl)·piperidinium. mcthanesulfo1·1ate 

7. l-tctri1dceyl· l ·(J·bro1nopropargyl).111orpholinium n-butancsulfonatc 

8. t-tetradccyi ~ l ·( 3-bromopropargrl)·p~·rrolidhlium n·buUmesulf onatc 

9. l·tctradecy1·1·{3·bromoptopargy1)·morpho\inium bromide 

10. 1-tridccyl-J.(3·bromopropor~l}-morpholinium bromide 

11. l-he:rndecyl·l-(3-bromopropc1r.;yl)-morpholiniunt bromide 

12. l-dodeeyl· l ·(3-bromopropargyl)·m~rpholinium 4-melh)1benzenesulfunatc 

13. 1-hexadccyl-1-(3-bromopropargyl)·morpholinium mc:t.hancsuliomtte 

14. 1 ·tetradocyl· l ·{3 ·bromopropargyl)-(2-methyl)pip~ridinium 4-mcthylbc:m1.cnesulfonate 

15. 1-tetradeeyl· l ·(3-'bromopropargyl)-(l-mcthyl)piperidinium methanesulfonate 

16. l ·tetrndecyl- l ·{3·bromopropargyl)-(2-methyl)pip4tricliniu1n bcnze1~csulfonatc 

17. l-tctrade(yl-1-{3-bro1noptopargyl)-pipcridinium benzenesult'onate 

ts. triocty!-(3-bromopropargyl) ammonium bcn1..enesul!onatc 

19 dimethyloc.'tyl(3·bromopropargyl) ammonium benzenesulfortate 

20. trioctyl(l·bromopro~rgyl) ammonium 4..mcthyJbcnzcncsul!on.itc 

Melting Poim !9 0 

75-80 

1 Jl-114 

13.L-136 

semi-solid 

92-98 

~mi-solid 

102-107 

semi-solid 

oil 

lQ0-102 

l:J6·138 

123·127 

9S-9S 

semipsolid 

semi-solid 

semi-solid 

!30·132 

Sl-54 

133·141 

64-66 



ll. dimethyldOdecyl aanmoniullt 4-anethylbenzenosulfonat.c 

22. trihexyl(3-bromopropargyt) ammonium bcnxenesuU'onatc 

23. tribe.<ey 1(3.t>to&nopropar;yl) amtnouium 4-mcthylbenzcncsulfonatc 

24. tri<lodecyl(3-bromopte>p0rgyt) ammoniun1 4-mcthylbe11unesultoa1ate 

2s. mcth)'ldioctyl(34>romoptopargyl) ammonium 4-m«hylbcnzcncsultona1c 

26. mcthyldloctyl(3 .. 'bromopropargy1) ammonium 'benzenesulfonate 

27. trMse«tyl(3-bromopiopargyl) ammonium be:n%enesultonate 

23. tri·iso-<lecyl(3-bromopropargyl) ammonium bcnzcncsutronatc 

29. tri·a·noavl (34tromopropargyl) al'Ctn\onium benr.®csulronatc 

30. tri·n·deql (3-bromoprOpartyl) ammonium bcnzcncsutfonate 

3 l. Cotnpnrative - iodopropargyl analogue or eompou11d. 22. 

32. Comparative .. iodopropargyl analogue o! comPQund :; . 

3 3. Comparative - lodol)ropargyt analo1ue of coompouud 17. 

34-. Comparative • lodopropcrgyt analop of compomld 1 s. 

6. ~idal Activitv 

137·140 

semi'"IOlicl 

scml-soUd. 

semi-solid 

10J-10s•c 

9S·99°C 

oil 

oil 

Bactericidal and fungicidal evaluations ofthecornpounds ofExampie S were carried out. 
A minimum inhibitory concentration (MIC) value is obtained using a broth, two-fold serial 

dilution test performed as follows: A stock solution or dispersion of the test compound. typically 
at a concentration of 1%. is made in a 5:3:2 solvent solution of acetone, inethanol. and water. A 

volume of the stock solution is dispensed into culture media to give an initial starting test 
concentration of 500 ppm compound. 

When the test is ready to be done, each vessel in the dilution series, except the first vessel, 
contains an equal volume of compound free broth. The first vessel contains twice the volume of 
broth with the starting concentration of test compound. One half of the broth from the first vessel 
is transferred to the second vessel. After being mixed. one half the resulting volume js removed 

from the second vessel and transferred to the third vessel. The entire cycle is repeated sufficiently 
to give a series of concentrations amounting to $00. 250, 125, 63, 31. 16. 8 and 4, 2, 1, O.S, 0.25 

ppm respectively. 
Each vessel i$ then inoculated with a cell suspension of the appropriate test organism. 

Bacteria are grown in broth, fungi or agar slants for a time and at a temperature appropriate to the 

species being tested. and aJgae are a mixture cf green algae and blue-green bacteria grown in a 
nutrient media. At the end of the growth period. in the case of bacteria, the broth is vortexed to 

disperse the cells. 
In the case of fungi, the spor'e$ are harvested by pipetting water onto the slant and 

dislodging the spores with a sterile loop. The celVspore suspension is standa..'"dized by controlling 
incubation time. temperature, and the volume of the diluent. The suspension is then used to 

inoculate the vessels containing the broth compound. 

The vessels are then incubated at the appropriate temperature. After the incubation, the 

vessels are examined for growth/no growth. The minimum inhibitory concentration (MIC) is 



defined as the lowest concentration of compounds that results in complete inhibition of growth of 
the test organism. 

The organisms te$ted to demonstrate biocidal activity are shown in the following table. 
Table 1 

Microorganisms used in the Biocides Tests 

Name 

BACTERIA 

I. Pseudomonas aeruginosa 
2. Escherichia coli 

FUNGUS 

3. Aspergillus niger 
4. Rhodotorula rubra 

Gram ATCC 

15442 

11229 

6275 

Abbreviations ysed 

Psae 
Ecol 

Anig 

Rrub 

The results of minimum inhibitory concentration (MIC) tests of compounds of this 

invention are shown in Table 2. 

Table 2 
B1ocidal MIC Result~ 

MI~ (TSB media} 
Compound No. ~ ~ Anig Rrub 

1 8 >500 <4 <4 
2 8 63 <4 <4 
3 s 2SO <4 <4 

4 32 500 <4 <4 
5 8 500 <4 <4 
6 >500 >SOO <4 <4 
7 16 500 <4 <4 
g <4 250 <4 <4 
9 8 125 <4 <4 
10 32 250 16 <4 
11 16 soo <4 <4 
12 63 500 16 <4 
13 >500 500 16 32 
14 <4 125 <4 <4 
15 5 300 3.2 <l 
16 3 500 <4 <4 
17 <4 32 <4 <4 
18 <4 16 1.6 l.6 
19 16 250 <4 <4 
20 <4 8 3.2 0.8 
21 32 250 6.3 .3.2 
22 125 500 2S 12.S 
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23 250 soo so <SO 
24 soo soo >50 >SO 
25 32 500 12.S 6.3 
26 32 500 12.S 6.3 
27 
28 
29 
30 
31 (comp.) 63 >SOO 12.S 6.3 
32 (comp.) 8 125 4 4 
33 (comp.) 4 125 4 2 
34(comp.) >SOO 1.6 1.6 1.6 
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CLAIMS: 

1. Compounds having the formula: 

: 1i1ir111nr 
(1) 

wherein either: 
a) R is (C11..Ct1S)alky~ and IV and Rl are joined to fonn a morpholine, pyrrolidine, or 

piperidine ring with the N; or 
b) R is (Cn-C16)alkyl and Rl and R2 are each independently (C1-C3)alkyl; or 

c) RI and Rl are the same and are (C0.C12) alkyl, and R is (Ci-C16) alkyl; 

and x· is an anion. 

2. Compound according to claim 1 wherein x- is a chlorine, bromine. iodine, 

pho$phate, acetate, benzoa.te, citrate, tartrate. alkyl-sulfonate ot aryl-sulfonate. or alkylsulf'ate 
anion, preferably benzene sulfonate or methane sulfonate. 

3. Compound according to claim 1 or Z wherein R, RI, and R2 are each n-octyl. 

4. Compound according to any preceding claim which is l·tetradecyl-1-(3-

bromopropargyl)-pyrrolidini~ 4-methylbenzenesulfonate; 1-tetradecyl-1-(3-bromopropargyl)M 

morpholinium benzenesulfonate; 1-tetradecyt-1-(3-bromopropargyl)Mmorpholinium 4-

methylbenzenesulfonate; l-tetradecyl-1 ~(3-bromopropargyl)-morpholinium methanesulfonate~ 1-

tetradecyl-1-(3·bromopropargyl)-pyrrolidinium benzenesulfonate~ 1-tetradecyl-1-(3-

bromopropargyl)-piperidinium metbanesulfonate: 1 ·tetradecyl-1-(3-bromopropargyl)­
morpholinium n-butanesulfonate; 1 ·tetradecyl -1 ·(3-bromopropargyl)-pyrrolidinium n­

butanesulfonate; 1-tetradecyl-1-(3-bromopropargyl)-morpholinium bromide; l ·tridecyl-1-('3-
bromopropargyl)·morpholinium bromide; l-hexadecyl-l-{3·btomopropargyl)-morpholinium 

bromide; 1-dodecyl· l-(3 -broroopropargyl)·morpholinium 4-methylbenzenesulfonate; 1-hexadeeyl-

1-(3-bromopropargyl)-morpholinium methanesulfonate; 1-tetradecyl-1-(3-bromopropargyl)·(2-
methyl)piperidinium 4-methylbenzenesulfonate; l-tetradecyl· 1 ·(3-bromopropargyl)-(2-

methyl)piperidinium methanesulfonate; 1-tetradecyl-1-(3-bromopropargyl)-(2-

methyl)piperidinium benzenesulfonate; I-tetradecyl-1-(3-bromopropargyl)-piperidinium 

benzenesulfonate; trioctyl-(3-bromopropargyl) ammonium benzenesulfonate; dimethyloctyl(3-

bromopropargyl) ammonium benzenesulfonate; trioctyl(3-bromopropargyl) ammonium 4-

methylbemenesuJfonat~ dimethyldodeeyl ammonium 4-methylbenzenesulfonate; trihex.yl{3· 

THIS SHEET HAS BEEN 
REPLACED 
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&romopropargy!) IDlnlObium ~UI~ trih~3-bromopt"opaisrl) . ammoni~m' 4. 

~esuifoaate; trldodecyl(3-bromopropargyl) amm.oilium 4-tnttb.)'lb~onatc; 
in~lelioetyl(3·bromopropargyt) ammonium 4-methylben:v6nesulf'onace; . methyldio~y1(3-
bromopropargy1) . -.nmoniu:m bcmrie&ie"-trona.te; tti-iao .. ootyl(3-bro11tOpropargyl) ammoniuas 
benzencaulfonato; or tri-isMco3'1(3~romoproparl)'l) ammOnium benicnc.Ulto=atc. 

s. Micro~ddal compoaiaion compriaina a microbicide.Hy effectivo amoun~ of i G01npoUnd 
as defined in. any proccding claim ~d a. Qarri~. 

G. Melltod of lubibhlng the growlh at miorobial 01~ comprising introduc;ing a 

nilcroblcidally effective amou11t of a compound or wmposition u dermed i.a "1r prc"c:~Jug daim 
ontot into. or at a locus au\>j~ or MQCptibJe lo mic:;zot>ial altaok. 

7. Method &CQOCding to daim 6 wherein the amount concentration of said QOmpound it 
fl'()m s to 1000 pptn. · 

8. Use of a compound or oompositfoJl u defined 111 any of etaims l to S a$ a 
microbicide. 

THIS SHEET HAS BEEN 
RtPLACEO 


