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TABLE I 

Yield, M. p., 
Cpd. Formula % 0 C." 

-Analysis, % -
Calcd. 

C H 
Found6 

C H 

I" Ci1HuO4 94 145-146 72.85 4.32 72.81 4.58 
I I * ' CisHuOi 94 173-174 66.05 4.62 65.91 4.67 
III" C11H7O1N 35 224-226 65.67 3.50 65.46 3.47 
I V ' CuHuOs 62 81-83« 62.90 4.87 63.00 4.78 

88-90 
Vc Ci1HuOa 33 155-156.5 62.06 4.86 62.12 4.83 

"Corrected. b Analyses by Miss Sarah H . Miles. 
c Recrystallized from ethyl acetate-petroleum ether. 
d Condensation effected in ethyl acetate. ' Recrystallized 
from methyl ethyl ketone. ! Reported m. p . 96° (Perkin 
and Robinson, / . Chetn. S e c , 105, 2382 (1914)). " O b 
tained by slow crystallization from benzene-petroleum 
ether; rapid crystallization gave the higher melting 
modification. 
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Relative Stabilities of D-Glucose-Amine Deriva
tives 

B Y ALI MOHAMMAD AND HAROLD S. OLCOTT 

I t h a s r e c e n t l y b e e n s h o w n t h a t t h e d e v e l o p 
m e n t of a b r o w n color i n d r i e d w h o l e eggs con 
t a i n i n g m o r e t h a n 2 % m o i s t u r e is d u e in p a r t t o a 
r e a c t i o n b e t w e e n t h e free g lucose a n d t h e free 
a m i n o g r o u p s of t h e egg p r o t e i n s . 1 ' 2 I n a t t e m p t s 
t o d e t e r m i n e t h e m e c h a n i s m of t h i s r e a c t i o n , t h e 
b e h a v i o r of t h e a d d i t i o n c o m p o u n d s of g lucose 
w i t h a l i p h a t i c a m i n e s h a s b e e n s t u d i e d . 

M i t t s a n d H i x o n 3 p r e p a r e d a n u m b e r of s u c h 
s u b s t a n c e s . F o r t h e i r p r e p a r a t i o n of g l u c o s y l - N -
b u t y l a m i n e t h e y r e p o r t Ci0H2SO6N, a l t h o u g h t h e 
g lucos ide f o r m u l a t i o n r e q u i r e s C10H21O5N. S ince 
i t w a s of i m p o r t a n c e t o d e t e r m i n e w h e t h e r t h e in
s t a b i l i t y of t h i s c o m p o u n d 1 cou ld b e a s c r i b e d t o 
t h e p r e s e n c e of w a t e r of c r y s t a l l i z a t i o n , t h e a n 
h y d r o u s p r o d u c t w a s p r e p a r e d . I t w a s f o u n d t o 
d e c o m p o s e a t a r e a d i l y m e a s u r a b l e r a t e a t 56 .5° 
in vacuo. I n c o n t r a s t , D - g l u c o s y l - N - e t h a n o l a m i n e 
a p p e a r e d t o b e e n t i r e l y s t a b l e u n d e r t h e s a m e 
c o n d i t i o n s . G l u c a m i n e s , o b t a i n e d b y h y d r o g e n a -
t i o n e i t h e r of t h e g l u c o s y l a m i n e s or of m i x t u r e s of 
D-glucose w i t h t h e a m i n e s , w e r e found , as ex
p e c t e d , t o b e s t a b l e p r o d u c t s . D-Glucosy l -N-
e t h a n o l a m i n e a n d t h e c o r r e s p o n d i n g g l u c a m i n e 
h a v e n o t p r e v i o u s l y b e e n desc r ibed . 

C a v a l i e r i a n d W o l f r o m 4 r e c e n t l y h a v e d e m o n 
s t r a t e d b y u l t r a v i o l e t a b s o r p t i o n s p e c t r a m e a s 
u r e m e n t s t h a t t h e b r o w n c o l o r a t i o n w h i c h de 
v e l o p s in a q u e o u s s o l u t i o n s of D - g l u c o s y l - N - b u t y l -
a m i n e o n s t a n d i n g is c a u s e d b y h y d r o l y s i s df t h e 
c o m p o u n d , fo l lowed b y t h e a c t i o n of t h e l iber
a t e d h y d r o x y l ion u p o n t h e D-glucose. S u c h a 
s i m p l e e x p l a n a t i o n d o e s n o t a p p e a r t o b e app l i 
c a b l e t o t h e d e c o m p o s i t i o n of t h i s c o m p o u n d in t h e 
p u r e , d r y , a n d , p r e s u m a b l y , n e u t r a l s ta te . 
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(3) E. Mitts and R. M. Hixon, THIS JOURNAL, 66, 483 (1944). 
(4) Cavalieri and Wolfrom. ibid.. 68, 2023 (1946). 

Experimental 
D-Glucosyl-N-butylamine.—The compound, prepared 

according to Mitts and Hixon3 from D-glucose and n-
butylamine, was recrystallized repeatedly from absolute 
alcohol. The final crystallizate was washed with petro
leum ether and dried to constant weight over phosphorus 
pentoxide at 35° in vacuo, m. p . , 96-97°. 

Anal. Calcd. for Ci0H21O5N: C, 51.06; H, 8.93; N, 
5.95. Found: C, 51.1; H, 8.93; N, 5.87. 

At 56.5° (Abderhalden drying tube heated with boiling 
acetone vapors) and a t approximately 0.3 mm. pressure 
the compound lost weight, gradually turned brown, and 
finally (in three days) melted to a deep brown sirup. The 
loss of weight from a 100-mg. sample was, in one day, ap
proximately 6%, in two days, approximately 12%. 

N-Butylglucamine.—The product obtained by reduc
tion with hydrogen and Raney nickel catalyst from D-
glucosyl-N-butylamine melted, as reported by Mitts and 
Hixon,3 at 127-128°. 

Anal. Calcd. for Ci0H23OsN: N, 5.9. Found: N, 5.9. 
The same compound was prepared as follows: A mix

ture of 5 g. of D-glucose, 4.5 g. of butylamine, 1 ml. of 
0.5 N hydrochloric acid, 130 mg. of platinum oxide and 
50 ml. of absolute alcohol was hydrogenated for thirty 
hours at 40 lb. /sq. in. hydrogen pressure (23°). The 
solution was filtered, evaporated to dryness at reduced 
pressure, and taken up in hot methanol, from which the 
D-glucamine crystallized. 

After a second crystallization the dried product melted 
a t 127-128°, yield, 5 g. An approximately 1% solution 
was at pH. 10.2. There was no apparent decomposition in 
a sample held a t 105° for eighteen hours. 

D-Glucosyl-N-ethanolamine.—A mixture of 18 g. of 
D-glucose (0.1 mole), 6.1 g. of ethanolamine (0.1 mole), 
and 50 ml. of absolute alcohol was heated for one hour on a 
steam -bath. The brown solution was partially decolorized 
with carbon. Addition of ether caused an oil to separate. 
No crystals appeared in three weeks at 0° . The solvent 
was decanted, and the oil dissolved in absolute ethanol. 
Crystallization occurred at room temperature. After 
several crystallizations from methanol, the product con
tained 6.24% N (calcd., 6.26), m. p . , 115-116°. A 
sample was heated in vacuo at 56.5° for forty-eight hours 
without change in weight or color. 

N-Ethanol-D-glucamine.—A mixture of 18 g. of D-
glucose, 6.1 g. of ethanolamine, 2 g. (approx.) of Raney 
nickel, and 50 ml. of absolute ethanol was shaken in a steel 
bomb for twenty-four hours under 1000 lb. /sq. in. hydro
gen pressure and a t 77°. The contents were filtered and 
partially concentrated. Crystallization occurred at room 
temperature. After several recrystallizations from meth
anol, the compound decomposed at 96-103°. 

Anal. Calcd. for C8Hi9O6N: N, 6.22. Found: N, 6.18. 
All the compounds described were difficult to obtain in 

analytically pure form. Whether the numerous crystal
lizations effected gradual removal of impurities or of water 
of crystallization is not known. 

Elementary analyses were performed by L. M . White. 
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