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On account of their properties, amirioalkylglyoxals are expected to be interest- 
ing compounds for different further syntheses. With glycine as starting material, 
we have prepared aminomethylglyoxal, the simplest compound of this series, 
in the form of several crystalline derivatives. 
1-Diazo-3-phthalimidopropanone (1) (Ia) was converted to 1-bromo-3-phthal- 

imidopropanone (Ib) from which, following the method of Krohnke and Borner 
(2), phthalimidomethylglyoxal (Ie) was prepared through the reaction stages 
IC-d. The compound Ie crystallizes from diethyl ether as a hemihydrate, and 
with one molecule of solvent. Recrystallization from a mixture of dichloro- 
methane and petroleum ether leaves this molecular compound unchanged; by 
vacuum distillation the anhydrous, solvent-free product was obtained. From Ie  
the 1 , 1-diethylacetal (If), the bisethylenemercaptal (IIa), and the quinoxaline 
derivative were prepared. 
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The splitting off of the phthaloyl group was carried out by the method of Ing 
and Lfanske (3), and the bisethylenemercaptal of aminomethylglyoxal (IIb) 
was thus obtained. 
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EXPERIMENTAL 

All melting points are uncorrected. 
Microanalyses have been carried out by Dr. L. FilipoviO in our laboratory. 
I-Bromo-8-phthaZimidopropropanone (Ib), A suspension of 4.6 g. (0.02 mole) of l-diazo-3- 

phthalimidopropanone in 25 ml. of glacial acetic acid vas  treated with 5 ml. of 48% hydro- 
bromic acid. On stirring the reaction mixture, nitrogen evolution took place. After standing 
for one hour a t  room temperature the reaction was complete. The mixture m'as then diluted 
with 200 ml. of water and the crystals collected. Yield 5.15 g. (92%), m.p. 147'; recrystallized 
from benzene, m.p. unchanged. Gabriel (4) gives m.p. 147-148". 

Anal. Calc'd for CnHsBrKQa: N, 4.97. Found: N,  5.05. 
b-(l-Pkthnlimidoacetonyl)pyridinium bromide (IC). The compound Ib  (9.6 g., 0.034 mole) 

and 40 ml. of anhydrous pyridine vere  refluxed for 15 minutes, protected with a calcium 
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chloride tube. After cooling, the crystals were collected and washed with petroleum ether. 
Yield 12.15 g. (loo%), m.p. 210" (decomp.) of hygroscopic needles. Recrystallization from 
absolute ethanol does not change the m.p. 

Found: C, 52.96; H, 3.95. 
Anal. Calc'd for C1i"3BrSz03: C,  53.20; H, 3.63. 

~-(Phthalimidoglycyl)-~~~-(p-dzmethylaminopi2.enyl)nitrone (Id). A mixture of a solution 
of IC (7.7 g., 0.021 mole) in 21 ml. of water and 6 ml. of ethanol, and of 3.15 g. (0.021 mole) 
of p-nitrosodimethylaniline in 100 ml. of ethanol r a s  cooled t o  -5". T o  this mixture 0.021 
mole of AT NaOH was gradually added during 15 minutes with occasional stirring. The 
orange-yellow nitrone was left a t  the same temperature for another 15 minutes and then 
washed with a cold mixture of ethanol and water (2:5). Yield 4.9 g. (67.2%). Recrystallized 
from dioxane-water, m.p. 188". 

Anal. Calc'd for C ~ ~ H I ~ X ; ~ O A :  c, 64.95; H, 4.88. 

Phthalimidomethylglyoral (Ie). To a suspension of the powdered nitrone (Id, 3.5 g., 
0.01 mole) in 8 ml. of water in a separatory funnel, 30 ml. of 5 N HzSO4 and 30 ml. of pure 
ether were added. This mixture was thoroughly shaken until the nitrone dissolved. The 
water layer was extracted six times with ether and the combined ethereal extracts were 
washed twice with 5 N H2804, and then with water. They Were filtered and evaporated a t  
25" under reduced pressure. When the wet crystalline residue was washed with 25 ml. of 
ether, 1.38 g. (60%) of crystals remained, m.p. 112". These were dissolved in  dichloro- 
methane and precipitated with petroleum ether (3: 1); the n1.p. remained unchanged. The 
analytical results show that  the product obtained is phthalimidomethylglyoxal-hemi- 
hydrate, crystallized with one molecule of diethyl ether. 

Found: C, 64.92; H, 5.07. 

Anal.  Calc'd for C&.neh-&: C, 59.31; H, 4.98; N,  5.32; OCzHo, 17.10. 

This compound reduces a cold Fehling solution as well as a cold ammoniacal silver nitrate 
solution. Distillation a t  140-150"/0.036 mm. yields hygroscopic yellow needles of anhydrous, 
solvent-free phthalimidoinethylglyoxal (Ie), m.p. 95". 

Found: C, 59.07; H, 4.96; N,  5.47; OCzHs, 18.12. 

Anal. Calc'd for C ~ ~ H ~ N O I :  C, 60.83; H, 3.25. 

The 1 ,  I-diethylacefal o~~hthalimidornethylglyozal (If) was prepared according t o  Claisen's 
method (5). Ethyl orthoformate (1.48 9 . )  and 50 mg. of anhydrous ammonium chloride were 
added to  a suspension of 1 g. of phthalimidomethglglyoxal (m.p. 112') in 4 ml. of absolute 
ethanol. After standing for a week a t  room temperature, the phthalimidoglyoxal dissolved. 
The clear liquid was diluted n-ith 20 ml. of water t o  which one drop of 25% ammonia had 
been previously added, extracted with three 20-ml. portions of ether, washed with mater, 
and dried (NanSO4). After evaporating the ether, 0.82 g. (74%) of white prisms separated, 
m.p. 56-82". The crystals were repeatedly dissolved in  dichloromethane and precipitated 
with petroleum ether t o  the constant n1.p. 65". 

Found: C. 61.67; H, 5.82. 

Found: C, 60.30; H, 3.58. 

Anal. Calc'd for C16H17NOS: C, 61.85; H, 5.88. 

R-Phthalinzidomethylquinozaline. The phthalimidomethylglyoxal of the m.p. 112" 
(340 mg.), 5 ml. of acetic acid, and an equimolar amount of o-phenylenediamine were re- 
fluxed during 2 hours and then cooled. After addition of water, 250 mg. of the crude quinoxa- 
line derivative separated. This was recrystallized from ethanol and sublimed a t  160"/0.036 
mm., m.p. 226". 

Anal. Calc'd for Cl7HllN302: C, 70.68; N, 3.83. 

BisethyZenenzercaptaZ of phthalimidomethylglyozal (IIa) . Phthalimidonlethylglyoxal (16, 
m.p. 112", 0.66 g., 0.003 mole) and ethanedithiol (0.7 ml., 0.007 mole) were dissolved in a 3Yo 
solution of anhydrous HCl in dioxane (10 ml.). After standing a t  room temperature for 
four days, the solution myas evaporated t o  dryness under reduced pressure. The yellow oily 

Found: C, 70.68; H, 3.98. 
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residue crystallized after the addition of a small amount of benzene. Yield,0.75 g. (82%). Re- 
orystaIlized from benzene, i t  formed white prisms, m.p. 176". 

Anal. Calc'd for ClaHlaP\'OeS4: C, 48.76; H, 4.09. 

BisethylenelnercaplaZ o j  aminomethyZgZyoxaZ (IIb). The mercaptal (IIa, 1.84 g., 0.005 
mole), 5 ml. of a molar solution of hydrazine hydrate in ethanol, and 40 ml. of ethanol were 
refluxed for ten hours. The reaction mixture was evaporated under reduced pressure t o  
dryness and 30 ml. of AT HC1 was added to  the residue. After heating this mixture at 50" for 
5 minutes, the phthalylhydrazide n-as filtered off (750 mg., 93%), the filtrate was made 
alkaline with concentrated ammonia and then extracted with three 50-ml. portions of ether. 
The extracts were dried (Xa2S04); evaporation of the ethereal extracts yielded 597 mg. 
(50%) of crude bisethylenemercaptal (IIb) . Crystallization occurred overnight; recrystal- 
lization from ether-petroleum ether gave a product, m.p. 45'. This substance was distilled 
at 120-130"/0.025 mm.; m.p. unchanged. 

Found: C, 49.07; H, 3.99. 

Anal. Calc'd for C,HlaNS4: C, 35.23; H. 5.46. 
Found: C,  35.31; H, 5.31. 

SUMMARY 

A description is given of the preparation of phthalimidomethylglyoxal (Ie) 
from glycine, through the reaction stages Ia-d. The following derivatives have 
been also prepared: the 1,l-diethylacetal (If), the bisethylenemercaptal (IIa), 
and the quinoxaline derivative. The bisethylenemercaptal of aminomethyl- 
glyoxal (IIb) has also been obtained. 
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