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DIKETOCYCLOBUTENEDIOL 

Sir: 

We wish to report a new cyclobutadienoacid 
derivative: diketocyclobutanediol (I) 

O = C - C - O H 

O = C - C - O H 

Previously, Smutny and Roberts1 and Blomquist 
and La Lancette2 had reported on phenylcy-
clobutadienoquinone and diphenylcyclobutadieno-
quinone. 

Compound I is a solid, white dibasic acid which 
has a pKi of 2.2 ( £ K ~ 1 ) which is almost as strong 
as sulfuric acid (pK2 of 1.5). The interesting anion 
(II) would be expected to have much resonance 

O = C - C - O -

stabilization since all four oxygen atoms should 
become equivalent through resonance. 

The infrared spectrum of the potassium salt bears 
this out in t ha t the carbonyl absorption of the solid 
free acid at 5.5 ju vanishes and in its stead a very 
intense broad absorption from 6.5 /J to 6.75 n ap­
pears. This is in the accepted range for C—O 
vibration in acid salts and anions.3 The C = C 
absorption also vanishes and thus the anion is best 
represented by the structure (III) 

/P—: ̂  
u III J 

I was prepared by the aqueous hydrolysis of 1,3,3,-
triethoxy-2-chloro-4,4-difiuorocyclobutene4 and also 
by the aqueous and acid hydrolysis of 1,2-diethoxy-
3,3,4,4-tetrafluorocyclobutene.5 

I was recrystallized from water and showed a 
decomposition point at about 293°. Anal. Calcd. 
for C4H2O4: C, 42.11; H, 1.78 neut. equiv. 57.1. 
Found: C, 41.84; H, 1.86; neut. equiv. 57.9. 
The infrared spectrum of I showed a broad absorp­
tion at 4.3 JU characteristic of strong hydrogen bond­
ing and chelation.3 The carbonyl absorption 
occurred at 5.5 ti and the C = C conjugation system 
absorbed at 6.1 /x. This is expected since the pro­
posed structure I should have strong hydrogen 
bonding. This also explains why the acid has such 
a high decomposition point. The ultraviolet 
absorption band was broad, \™° 269.5 mju 
t = 37,000 showing the acid to be essentially com­
pletely ionized. 

The acid in water solution gives an intense purple 
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color with ferric chloride. I t decolorizes bromine 
water, eerie ni trate and permanganate solutions. I t 
also gives a very strong periodic acid test. The 
acid does not give the phenylhydrazine test and 
this is expected since the carbonyls are not ketonic 
but rather similar to acid carbonyls. 

Investigation of the chemical and physical prop­
erties of I and its derivatives is being continued. 
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PAROMOMYCIN. I. PAROMAMINE, A GLYCOSIDE 
OF D - G L U C O S A M I N E 1 

Sir: 

We wish to report the isolation and proof of 
structure of a glycoside of D-glucosamine derived 
from degradation of the antibiotic paromomycin.2 

Methanolysis of paromomycin hydrochloride in 
0.32 N methanolic hydrogen chloride gave parom-
amine, isolated as its crystalline hydrochloride 
[Anal. Calcd. for C12H26NsO7-SHCl-1A H2O (441.8): 
C, 32.63; H, 6.62; N, 9.51; Cl, 24.08. Found: 
C, 32.36; H, 6.86; N, 9.65; Cl, 23.85; neutral 
equivalent, 157; H 2 6 D + 8 1 . 8 ° (c 1.0, H2O)] and as 
its crystalline free base [Anal. Calcd. for C12-
H26N3O7 (323.4): C, 44.57; H, 7.79; N, 13.00. 
Found: C, 44,58; H, 7.97; N, 13.16; neut. 
equiv., 109; [a]26D + 1 1 4 ° (c 1.35, H2O)]. From 
the mother liquors the amorphous anomeric mix­
ture of methyl a- and /3-paromobiosaminide di-
hydrochlorides was isolated [Anal. Calcd. for 
C H H 2 1 N 2 O 7 ( O C H 3 ) - 2 H C l - 1 A H2O (406.3): C, 35.48; 
H, 6.70; N, 6.90; Cl, 17.45. Found: C, 35.87; 
H, 6.91; N, 6.71; Cl, 17.50; neutral equivalent, 
209]. 

Vigorous acid hydrolysis of paromamine (48% 
hydrobromic acid) yielded an optically inactive 
compound which was found to be identical with 
the hydrobromide of l,3-diamino-4,5,6-trihydroxy-
cyclohexane (I, X = Br) isolated from neomycin3 

and kanamycin.4 Ident i ty was established by 
infrared spectra and X-ray diffraction pat terns as 
well as mixed melting point. 

OH) -2 HX 

Less drastic hydrolytic conditions (refluxing 6 N 
hydrochloric acid for 3 hours) produced, in addi­
tion to I (X = Cl), an Elson-Morgan positive 
reducing sugar. The crystalline sugar proved to 
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