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111 connection with our search1 for an effective hypo­
glycemic agent, we prepared a series of 2-(co-hydroxy-
alkylamino)-2-imidozolines, 2-(co-carboxyalkylamino)-
2-imidazolines, and several derivatives of the latter. 
Although some of these compounds had been previously 
described in the scientific literature,2 we were unable to 
find any information regarding their effect on blood 
sugar in animals. 

The imidazoline moiety was introduced into these 
compounds by the convenient reaction of 2-methyl-
mercapto-2-imidazoline with the appropriate amino 
derivative.3 The acids 1 and 5 (Table I) were esterified 

ing for two protons of the (Vmethylene in the pyrro-
lidone ring, and, finally a multiplet at 2.0 2.s ppm 
corresponding to the remaining four protons. 

The 2-(oj-substituted alkylamino)-2-imidazolines in 
Table I and l-(imidazolin-2-yl)-2-pyn'olidone (9) were 
evaluated for their hypoglycemic activity in male 
Charles River CD rats and in male albino rabbits 
following the procedure described by Ludwig. el al.] 

Only one compound, 2-(2-hydroxyethy]amino)-2-
imidazoline (4), produced a. significant lowering of 
blood sugar. It was active in rats at 300 -(>00 mg kg. 
Xone of the compounds showed significant hypogly­
cemic activity in rabbits up to 600 mg kg. 

Experimental Section* 

2-(Carboxymethylamino)-2-imidazoline (1) and 2-(3-carboxy-
propylamino)-2-imidazoline monohydrate (5) were prepared in 
57 and 52^. yields, respectively, by the procedure (method C) 
described by Garmaise, el al.2h 

2- (Carbomethoxymethylamino j-2-imidazoline hydrochloride 
(2) was prepared from 50 g (0.35 mole) of 1, 19.3 g (0.53 mole) 
of dry HC1 in 150 ml of MeOH, and 415 ml of C6H6 following the 
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following the method decribed by Garmaise, et al..ih 

using MeOH instead of EtOH, and the ester hydro­
chlorides were converted to the corresponding amide 
hydrochlorides 3 and 6 by ammonolysis. 

When 5 was allowed to react with methanolic H O 
and the resulting ester HC1 was treated with XaOMe, 
a product was obtained which gave elementary analyti­
cal values corresponding to 9 and 10. The nmr spec-
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trum of the cyclized product in CDCL was consonant 
with structure 9. It exhibited a singlet at 6.73 ppm 
for XH, another singlet at 3.60 ppm attributable to the 
four protons attached to the two methylene carbons in 
the imidazoline ring, a triplet at 3.8-4.10 ppm integrat-
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procedure of Garmaise, et al.ih The yield of product after four 
reerystallizations from j'-PrOH was 36 g (53 f; r). 

2-(Carbamoylmethylamino)-2-imidazoline Hydrochloride (3). 
--Liquid XH3 (86.5 g) was added with stirring to 25.8 g (0.133 
mole) of 2 over a period of 3 hr. The mixture was transferred 
with precooled MeOH (60 ml) to a pressure bottle, allowed to 
warm to room temperature, and maintained under pressure 
overnight. The MeOH was removed in vacuo and the residue 
was recrvstallized (Me0H-Et 2 O); vield of purified product 
76C. 

The corresponding amide 6 was obtained in a similar manner 
by the estei'ification of 5 followed by ammonolysis of the crude 
ester. 

2-(2-Hydroxyethylamino)-2-imidazoline Hydrochloride (4). 
A solution of 29 g (0.25 mole) of 2-methylmercapto-2-imidazolim\ 
and 15 g (0.25 mole) of ethanolamine in 300 ml of MeOH war-
heated under reflux for 3 hr and then concentrated to dryness. 
The residual oil was treated with dilute HC1 and the solvent was 
allowed to evaporate over a period of 24 hr. The semicrystalliue 
solid was dissolved in warm PrOH, treated with /-Pr20 to the 
cloud point, and chilled, vielding 10 g of crude product purified 
by crystallization (BuOH-Me2CO). 

2-(3-Hydroxypropylamino)-2-imidazoline hydrochloride (7) 
and 2-(4-hydroxybutyIamino)-2-imidazoline hydrochloride (8) 
were obtained by the method discribed by McKay and 
Kreling.20 

i'l) Me l t i ng po in t s were de t e rmined using a T h o m a s - H o o v e r mel t ing 
point a p p a r a t u s a n d are uncor rec ted . E l e m e n t a r y ana lyses were performed 
by Ga lb ra i t h Labora to r i e s , I n c . . Knoxvil le , T e n n . 37921. W h e r e ana lyses 
are ind ica ted only by symbols of the e lements , ana ly t i ca l resul t s obta ined for 
these e lements were within ± 0 . 3 % of the theore t ica l va lues . 
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l-(2-Imidazolin-2-yl)-2-pyrrolidone (9).—2-(3-Carboxypropyl-
amino)-2-imidazoline (33.7 g) was esterified according to the 
procedure described for 2, and the ester HC1 (33.7 g, oil) was 
treated with a solution of 7.9 g of NaOMe in 150 ml of MeOH. 
The NaCl was removed by filtration and the filtrate was evap­
orated to dryness. The solid residue was extracted with PrOH 
in a Soxhlet extractor. The PrOH solution was concentrated to 
about 80 ml, Et>0 was added to cloud point, and the mixture was 
chilled to obtain 9.73 g of product, mp 107.5-109°. Anal. 
(GHuNsO) C, H, N. 
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Benzimidazole derivatives of type 1 where Ri = H, 
Me, Et, and «-Pr, and R2 = CH3C6H4S02, C10H7SO2, etc., 
are reported to possess hypoglycemic activity.1_3 These 
compounds when compared with chloropropamide, 
tolbutamide, etc., indicate that an aromatic nucleus 
(homocyclic or heterocyclic) carrying a side chain 
-SOoXHCOXRR' plays an important role in the pro-
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CioHie^CVS 
C10H12N4O3S 

C11H14X4O3S 

C12H16N4O3S 
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" Melting points were taken in open capillaries in sulfuric acid 
bath and are uncorrected. b Analyses for C, H, N were within 
± 0 . 4 % of the theoretical values. c A = EtOH, B = dilute 
EtOH. 
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duction of potent antidiabetic drugs. The basic 
moiety seen in benzimidazoles (as is showrn within block 
lines 1) coupled with the high antidiabetic activity 
exhibited by benzimidazole2 prompted us to synthesize 
possible hypoglycemic agents derived from in the 
benzimidazole series (2) see Table I). 

2, R = alkyl or aryl 

Experimental Section 

2-Benzimidazolesulfonyl Chloride.—2-Mercaptobenzimidazole3 

(20 g) in 800 ml of 20% AcOH was cooled in an ice bath and Cl2 

was passed first slowly then vigorously for 50-55 min.4 The 
product was filtered quickly. 

Benzimidazole-2-sulfonylglycine.—The acid chloride was 
added immediately to a solution containing 10 g of glycine and 
450 ml of 10% NaOH solution. The solution was stirred vigor­
ously and was kept at room temperature overnight to complete 
the reaction. I t was filtered and the filtrate was acidified to p H 2 
with dilute HC1 when sulfonylglycine precipitated. I t was 
filtered, washed (cold H«0), and collected; mp 214°. 

Benzimidazole-2-sulfonylglycamide.—A mixture of 1 mole of 
the above sulfonylglycine and slightly more than 1 mole of 
alkyl- or arylamines was refluxed for 1-2 hr. When cooled the 
mixture was washed ( 5 % Na2C03 solution, 5% HCl, H20). 

Pharmacology.—The compounds were studied for their hypo­
glycemic action in albino rats of either sex weighing 150-200 g, 
fasted for IS hr (water was allowed ad lib). The blood sugar was 
determined by collecting blood (0.1 ml) from the tail of the rats 
and determined by the method of Folin and Wu.5 

A suspension of 250 mg/kg of the test compounds in gum acacia 
was administered orally to six groups of rats. The blood sugar 
was determined after 3, 6, and 24 hr. At the end of 6 hr food 
weighed in grams was given to all of the rats and 18-hr blood 
sugar was again determined, i.e., 24 hr after the drug administra­
tion. All of the test drugs and the reference drug, tolbutamide, 
were administered at 250 mg/kg (see Table II) . 

Compounds 1-3 and 5 have no significant hypoglycemic action; 
compound 4 at the doses tested reduced the blood sugar signifi-

IV, John Wiley & Sons, Inc., New York, N. Y., 1963. p 569. 
(4) Richard O. Roblin, Jr., and James W. Clapp, J. Am. Chem. Soc, 72, 

4890 (1950). 
(5) O. Folin and H. Wu, J. Biol. Chem., 41, 367 (1920). 
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101.94 ± 5.2" 
104.40 ± 1.2 
103.50 ± 1.7 
101.40 ± 1.9 
97.90 ± 2.1 

107.62 ± 2.1 
94.51 ± 3.1 
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, ' Blood 
3 hr 

98.68 ± 5.2 
99.98 ± 1.6 
99.54 ± 1.8 
98.74 ± 1.6 
90.04 ± 6.0 

106.64 ± 3.1 
95.19 ± 6.2 

r i , f 
sugar (mg/100 ml) le\ el alter 

6 hr 
97.54 ± 5.1 
98.22 ± 1.8 
98.32 ± 1.2 
97.12 ± 1.09 
79.22 ± 2.01 
(P < 0.001) 

116.60 ± 4.10 
59.56 ± 4 . 4 5 
(P < 0.001) 

24 hr 

105.5 ± 1 . 4 
99.67 ± 1.6 
99.87 ± 1.4 
99.46 ± 1.2 
95.86 ± 4.5 

110.04 ± 2.01 
84.53 ± 2.2 


