
SOME NEW SLTLPHONAMIDES AND DERIVATIVES OF BICYCLIC 
GUANIDINES1 

ABSTRACT 
The preparations and bacteriostatic activities of some sulphonamide derivatives of the 

bicyclic guanidines are described. Some 1-(2-hydroxy-3-(aryloxy)propyl)-2,3,5,6-tetrahydro- 
1-imidaz(l,2-a)imidazoles have also been prepared. 

DISCUSSION 

-1 series of arylsulphonyl derivatives of 2,3,5,6-tetrahydro-1-imidaz(l,2-a)imidazole 
(1, 2), As-hexahydro-l,4,8-pyrimidazole (3), and AQ-1,4,9-triazabicyclo(5.3.0)decene (3) 
have been prepared for evaluation as bacteriostats. Their properties are listed in Table 
11. An examination of Table I shows that these compounds display bacteriostatic activity 
against a number of organisms. Moreover, the activity of the l-p-aminobenzenesulphonyl- 
2,3,5,6-tetrahydro-1-imidaz(l,2-a)i~nidazole is of the same order as l-p-acetylamino- 
benzenesulpl~onyl-2,3,5,6-tetral1ydro-l-imidaz(l,2-a)imidazole. Both the p-aminoben- 
zenesulphon~~l-clerivatives are fairly toxic compounds. The LDjo values for mice by in- 
tra~m-itoneal injection lie withi~l the range of 100-150 mg./kg. 

TABLE I 
HIGI~ICST DILUTIONS 01; SULPHONAMIDES (MG./ML.) PREVENTING BACTERIAL GROWTH 

Test organisms I* I I 111 I V V VI 

Slapl~ylococcus pyogenes (R) 4 4 6 3 6 5 
Sarc i?~a  lz~lea 3 <2 3 4 1 
StrePlococcz~s faccalis 4 5 (i 3 6 >5 
-4 erobacter ae;oge?rrs 4 < 2 6 :3 4 3 
Esclzerichia coli No .  198 3 :1 6 3 3 4 
Sa l?no~e l la  ~ L L I I O ~ Z I W L  4 4 :3 4 4 
I ' s e~~do?~zo?~as  aerzrginosa 4 I :3 4 4 
Protcrls ?,zirabilis 5 4 8 4 > 5 
Protcz~s  vzrlgarzs 3 6 :3 5 3 
StaPlzylococcus Pyope?res (S) 7 > 5 

"I, l-p-Acetylan~inobenzcnesulphonyl-~~-l,4,~~-triazabicyclo(5.3.O)decene. 
11, l-p-Toluenesulphonyl-AB-1,4,9-triazabicyclo(5.3.O)decene. 
111, l-~-ToluenesulphonyI-A8-hexahydro-l,4,8-pyrin~idazole. 
IV, l-~-Acetyla~11inobenzenesulphonyl-A~-h'~xahydro-l,4,8-pyri~nidazole. 
V, l-p-Acetylaminobe1~zenesulpho1~yl-2,3,5,6-tetrah~dro-l-imidaz(l,2-a)imidazole. 
VI, l-p-Amii1obenzenesulphonyl-2,3,5,6-tetrah~dro-l-imidaz(l,2-a)imidazole. 

Some s~ibstituted 2,3,5,G-tetrahydro-1-imidaz(l,2-a)imidazoles (I) were prepared by the 
reaction of 1,2-epoxy-3-aryloxypropanes with 2,3,5,6-tetrahydro-1-imidaz(l,2-a)imida- 

Ar = tolyl, o- or p-clllorophelipl, ancl 2,4-dichlorophe1lyl groups 

'.I la11 lrscript received AToveinbcr 20, 1057. 
Co~~t r ibz t t i o t~  f r o t ? ~  the L. G. R y a n  Rcsearcl~ Laboratories of l l I o r ~ s a ~ ~ / o  Caxada L i n ~ i t c d ,  I'ille L a S ~ l l c ,  Quebec. 
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Com~~ouncl (%) M.II.('C.) I;orrrl~~la Calc. 1;ound C;~lc. Found Calc. Found Calc. Found % 
-- 

c- 
l-~-'~oluenesnIplionyl-2.3,5.6-tetral1~~dro- 

I-iniidaz(l.2-n)imidazole I I 82-1 81 2 
CI:.IIISNIO?S 5 I 3 5.70 5.(;3 15.8.1 1 .  I 12.08 11 .8~4 2 

I-p-Acetyla1ninobenzer~esuI~11ionyl-2.3,5,C,- Z 
trtral1ydro-l-i1ni~laz(l,2.-n)i1niclazole ! I  570-271.5 C13ll,liN1011S 50 (il 50.(i(j 5.20 5.2(i 18.11; 18.3: 10.40 10.52 $ 

1 -~-Toluenesulplio~iyl-&~-1iesii1i~~~1r0-1 ,.I ,8- 
pyrimidazole I .  17-1-177 I N S  5.5 89 5ii.22 li.13 (i, 11 

0 
15.0~4 15.12 11.~18 11.31 9 

I-~-Acet?.la1ninobenzenesu1~1lio11yl-A~-liesa- 0 
l~)~dro-l,4.8-r~yrimidazole 59 . I 2li7-2liSl C~rl-l~sS10:iS 3 .  I 52..:30 I 5.71 1 7 9  17.(i9 9.9.1 9.95 2 

1 -p-ToluenesuIphonpl-A9-1.-I,!)-triazabicyclo- s 
(5.3.O)decene 81i.5 110.5-111.5 CL.IIII'ISIO?S 57,:iI 57.12 li.53 li.li7 1-1.32 1.1.51 10.93 1l.lIi 

l-p-Acetylami1~obenzenes111~1Iio1iyl-a'-I.1.9- 
1 

triazabicyclo(5.3.(l)dece~?e 72.0 233(1--238 
n 

CLSII?OSLO:~S 53 5 5 3 I I .  1 I(i.(i(i 16.52 9.51 0 .4:1 4 

1-p-Nitrobenzenes~11~1~o1iyI-2~3.5~6~tetri1I~~~clro- 
I-irni<laz(l.?-n)iniidazole 97.9 170-180 CIIJII?S.IOIS -1~4.58 11.72 -1.08 4 . l t i  18.91 19.36 10.82 10.74 

lj7.0"' %31--2:33 dec. Clil-llsN;O~~S 38.8li 38.87 2.88 3.11 18.f67 18.66 6.10 G. 12 r 
1-p-Aminobenzenesulplionyl-2.3,5.6-tetra- w 

hydro-1-imidaz(l,?-n)iniidazole 85.8 185--186 CIII-I~N.IO~S ! i  49 23 5.30 5.:N 51 .04 21 .0!) 12.04 12.05 ,.- 
l-g-Aminobenzenesul11110~1yl-A~-l,4.9-triaza- (D 

bic\~clo(5.3.0)dece1ie 03.0 207-208.5 C>>lllsNtO!S 53.05 53.-18 (i.lli 1i:IO 10.03 18.81 10.90 10.18 
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zole. 1,2-Epoxy-3-(0-or p-chlorophenoxy)propane gave the expected derivative I (Ar = 

o- or p-chlorophenyl) and a small amount (8.8y0) of a by-product. The by-product was 
identified as a di-(2-hydroxy-3-(0- or p-chlorophe1tox~~)prop~~l)-2,:3,5,Ci-tetrahydro-l-imi- 
claz(l,2-a)imidazoli~im chloride by analysis. I t  gave a test for chloride ion and it formed 
a picrate whose analysis also agreecl \vith this s t ruct~~i-e.  This indicates that the 
1,2-epoxy-3-(0- or 9-chloi-ophenox~~)propane was co~~t:uminated with a t  least 3.8% of the 
corresponding chlorohydrin derivative, which was inost likelj- used in the preparation 
of the epoxy compo~incl. 

1-(2-H~~droxy-3-(?n-methylphenox~~)~ro~~yl)- and 1-(2-h\.droxy-3-(0- or p-chloropheit- 
ox~~)propyl)-2,3,5,(i-tetrahydro-l-imidaz(l,2-a)imidazoles gave LDSo values of 125-150 
mg./l;g. ancl 150-200 mg./lrg. respectively on intrapel-itoneal injection ilt mice. These 
compounds produced conv~ilsions a t  the toxic level. 

ESPEIZI hI EN'I';\L2 

Preparation of the ~lrylsulplzonyl Derivatives of the B~cyclic Guanidines 
Since all oi the ar)-lsulphon\~l derivatives oi the bic) clic guzu~idines were prepared in 

the same manr~er, only the preparation of l-p-tol~ienes~1lpltoi~yl-A~-I1ex:thydro-l,4,8- 
pyrimidazole is described in cletail. The properties of the arylsulphonyl derivatives 
are described ilt Table 11. 

T o  a stirred solution of As-I1exah~~clro-l,4,8-~~yriinic1;~zole (5.0 g., 0.04 mole) aitd 
p- to luenes~~lp l~on~l  chloricle (7.60 g. ,  0.04 mole) iit water (23 inl.) covered with ether 
(20 1111.) was addecl a solution of soclium hyclroxicle (1 1 ml. of 3.63 N sodium hydroxide 
so lu t io~~) .  After the dropwise aclditio~~ of the sodium hydroxide so lu t io~~,  which required 
20 minutes, the reaction mixture was stirred for ait additioi~al 40 minutes a t  room tem- 
perature. The product (11.06 g.) was recoverecl by filtration and theit crystallized frorn 
eth) 1 acetate. 

1 -p-~lminobe~zzenesulplzonyl-2,Y,5,6-tetraJ~ydro- I -imidaz(l,2-a) imidazole 
A mixture of l - ( ~ - a c e t y l a m i 1 1 o b e i ~ z e 1 ~ e s u l p l ~ o i ~ ~ ~ l ) - 2 , - a ) -  

inlidazole (9 g., 0.08 mole), ethanol (200 ml.), ancl 5 N socli~~m h~droxide  solution (50 ml.) 
was heated under reflux for 15 minutes. The solution 011 cooliilg and dilutioi~ with water 
cleposited crystals, yield 6.7 g. (85.5y0). The crude product (m.p. 181'-184°C.) was 
p~irified by crystallizing from an acetone-hexane (4:l) solution. 1-P-Aininobenzene- 
s~~lphonyl-A~1,4,9-triaznbicyclo(5.~3.O.)decene (Table 11) was prepared in a similar manner 
from l-~-acetylainii1obei~zei~es~i1phoi~y1-A~-1,4,9-tri:~z~1bi~y~1o(5.3.O)de~e~1e. 

1 -(2-IIydroxy-S-(m-metlzylphenoxy)propyl)-2,3,5,6-tetrahydro-l -imidaz(l ,2-a)imidazole 
2,3,5,6-Tetrahydro-1-imidaz(l,2-a)iiniclazole (4 44 g., 0.04 mole) and 1,2-epoxy-3- 

(m-i~~etI~ylphenoxy)propane (6.57 g., 0.04 mole) in absolute methailol (30 mi.) were 
reflured for 33 hours. After the solvent was removed in vacuo under nitrogen, a yellow 
oil lvas obtained, yield 11.05 g. (99.7%). This oil slo~vly crystallized over a period of 
several da3-s. Recrystallization from acetone-hexane gave a 57% yield of pure product 
(1n.p. 102.5'-104' C.). Anal. Calc. for C15H21N:$0.2: C ,  65.43; H ,  7.69; N ,  15.27. Found: 
C ,  65.09; H ,  7.70; K, 15.42y0. 

A paper chromatogram of the product on S o .  1 \Vhatman paper developed with 
butanol - acetic acid - water (40: 10:50) gave an XI value of 0.72k0.01. 

Its picrate formed in the usual manner from water melted a t  127'-132' C., yield 

'.-I11 rnelting poi?~t.s are ziv~correcled. T h e  rr~tcroavznlysc,s .toere drler~uincd b y  dficro-Tt,cl~ Laboratories, Skokie, 
Illinois. 
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85.8y0. One crystallization from absolute ethanol raised the melting point to 143.5"- 
144" C. Anal. Calc. for C21H24N609: C, 50.00; 13, 4.79; N, 16.66. Found: C, 50.10; H, 
4.67; N, 16.92%. 

1-(2-Hydroxy-3-(0- or p-chlorophenoxy)propyl)-~,S,~,6-tetrahydro-1-imidaz(1,~a)imidazole 
To a solution of 2,3,5,6-tetrahydro-1-imidaz(l,2-a)imidazole (4.44 g., 0.04 mole) in 

absolute methanol (35 ml.) was added 1,2-epoxy-3-(0- or p-chlorophe11oxy)propane 
(7.35 g., 0.04 mole) and the mixture was refluxed for 3 hours. Evaporation of the solution 
in vacuo gave 11.7 g. (99%) of semicrystalline solid. A paper chromatogram on No. 1 
Whatman paper, which was developed with butanol - acetic acid - water (40 :10 : 50) 
solvent, gave two spots on spraying with bromcresol green solution ivith R, values of 
0.77f 0.01 and 0.88. The two components \irere separated by crystallizatioll from acetone. 
An acetone-insoluble fraction was obtained with an It, value of 0.88, yield 0.78 g. (3.8%). 
Two crystallizations from methanol - ethyl acetate (1 : 5) solution raised the melting point 
from 183"-189" C. to a constant value of 190"-191" C. These crystals gave a positive test 

. for chloride ion with silver nitrate solution. The analytical values agreed with those cal- 
culated for a di-(2-hydroxy-3-(0- or ~-chlorophenoxy)propyl)-2,3,5,6-tetrahydro-l-imidaz- 
(1,2,-a)imidazolium chloride. Anal. Calc. for C23H28C13N304: C, 53.46; H, 5.46; C1, 20.58; 
N, 8.13. Found: C, 53.53; H ,  5.53; C1, 20.83; N, 8.01%. 

A picrate (m.p. 162.5"-164" C.) was formed in 80% yield in the usual manner froin 
water. The melting point was not changed by further crystallization. Anal. Calc. for 
C?9H30C12N6011: C, 49.09; H, 4.26; C1, 9.99; N, 11.85. Found: C, 49.01; H, 4.32; C1, 
10.06; N, 11.89%. 

The acetone filtrate from above on cooling deposited 8.37 g. (71.2%) of crystals 
melting a t  149"-153" C. Three crystallizations from acetone raised the melting point to 
153.5"-154" C. (Rf, 0.77h0.01). Anal. Calc. for C14HlgClN302: C, 56.86; H ,  6.13; C1, 
11.99; N, 14.21. Found: C, 57.32; H, 6.02; C1, 12.12; N, 14.52%. 

A picrate (m.p. 127"-128" C.) was formed in the usual manner from water, yield 86.2%. 
Two crystallizations from methanol-ether (I :  I )  solution raised the melting point to 
129"-130" C. Anal. Calc. for C ~ , J W ~ ~ C ~ N ~ O ~ :  C, 45.77; H, 4.03; C1, 6.76; N, 16.02. Found: 
C, 46.12; HI 4.191 C1, 6.95; N ,  16.14%. 

1 -(2-Hydroxy-3-(2,~-dichlorophenoxy)propyl)-~,3,6,6-tetrahydro-l-imidaz(1,2-a)imidazole 
A solution of 2,3,5,6-tetrahydro-1-imidaz(l,2-a)imidazole (4.44 g., 0.04 mole) ancl 

1,2-epoxy-3-(2,4-dich1orophenoxy)propane (8.79 g., 0.04 mole) in absolute methanol 
(35 ml.) was refluxed for 3 hours. Evaporation of the solution gave 13.04 g. (98.7%) of 
dark viscous oil. A paper chromatogran1 prepared as described above gave two basic 
spots with Rf values of 0.77 and 0.46. The latter value indicated the presence of unchanged 
2,3,5,6-tetrahydro-1-imidaz(l,2-a)imidazole. 

The crude oil (11.04 g.) was refluxed with water (25 ml.) and the aqueous phase was 
removed by decantation. This process was repeated twice to remove the unchanged 
starting material from the product. After the sticky residue was triturated with acetone 
(50 ml.), crystallizatio~l occurred, yield 2.36 g. (17.9%). The melting point of these 
crystals was raised from 154"-156.5" C. to 155"-156.5' C. (X,, 0.77) by crystallizing from 
ethanol-water (2: 3) solution. Anal. Calc. for C14H17C12N303: C, 50.92; H ,  5.19; C1, 
21.48; N,  12.73. Found: C, 50.96; H, 5.23; C1, 21.83; N ,  12.34%. 

The picrate was prepared by dissolving a sample of the crystals in the minimum 
amount of methanol and adding saturated aqueous picric acid solution. The picrate (m.p. 
144"-146" C.) was obtained in 6670 yield. I t  was purified to a constant melting point 
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of 146"-147" C. by crystallizing from methanol-ether (2:l) solution. Xilal. Calc. for 
C ~ O H ~ ~ C ~ ~ N ~ O ~ :  C, 42.95; H ,  3.61; C1, 12.68; N, 15.03. Found: C, 42.84; H,  3.59; C1, 
13.03; N, 14.857,. 
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