
July 5, 1954 NOTES 3593 

3-Acylacetamidobenzaldehyde Ethylene Glycol 
Acetals 

BY J. 0. CORNER AND E. L. MARTIN 
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In  a previous communication' from these labora- 
tories, a series of hydrophilic polymers was de- 
scribed which are capable of use as photographic 
colloids with silver halide to form colored photo- 
graphic images. These polymers were polyvinyl 
acetals made from polyvinyl alcohol, a solubiliz- 
ing aldehyde and aromatic aldehydes or acetals 
containing a color-forming group suitable for cou- 
pling with oxidized color developer (p-aminodiethyl- 
aniline hydrochloride) to yield a cyan (minus red) 
dye. 

This paper describes a series of acylacetarylides 
which have been converted to polyvinyl acetals 
which can couple with oxidized developer to yield 
yellow (minus blue) dyes. Sodium benzaldehyde- 
o-sulfonate was added as a solubilizing aldehyde' to 
the acetalization reaction. The general structure 
of the yellow color-forming polymers is 

acylacetates and aromatic aminoacetals* according 
to the equation3s4 

0 0  

RCCH~COC~H, /I I1 + H~NA-CH "-(?' chlorobenzene 
_____f 

'O-CHz trace of alkali x--\ 
X = CHa- or CH30- or H 

0 0 

E " 3 <~~~~~ + C2HjOH 
1 R -CH~C-NH/ -CH 

x--\ 
The acylacetarylides thus obtained are shown in 
Table I. They were converted to polyvinyl acetals 
by transacetalization with polyvinyl alcohol in 
aqueous ethanol or were hydrolyzed to the free 
aldehydes which could also be converted to poly- 
vinyl acetals. 

Experimental 
Preparation of 3-Acylacetamidobenzaldehyde Ethylene 

Glycol Acetals. Method I.-Condensation of a p-keto ester 
with a m-aminobenzaldehyde ethylene glycol acetal: A 

mixture of p-keto ester (2.75 moles), 2 
/ H \ ml. of 50% uotassium hvdroxide solu- --+Hz-CH-CHz-C f H \  , ( CHZCH-CHZ-C H ,  , ! CHI-C& tion and'-l-1. of chlorbbenzene wa3 

I I I I 
i, i, 0 0 

A 0  0 

where a, b and c are controlled to contribute the 
desired properties for photographic use. 

The color-formers cited here were prepared in a 
search for improved spectral characteristics in the 
color developed dyes. The ideal minus blue dye 
absorbs all the light in the 400-500 mp region of 
the visible spectrum and transmits all the light in 
the 500-700 m p  (green and red) region. All of 
the spectral curves showed some absorption in the 
green portion of the spectrum, and since all the 
curves were of nearly the same shape, the amount of 
green absorption was dictated by the position of the 
curve as indicated by the position of the absorption 
maximum. This was changed appreciably by cer- 
tain substituents in the ortho position of the benzoyl 
group in the 3-benzoylacetamidobenzaldehyde poly- 
vinyl acetals. Thus the lowest value obtained was 
422 mp for the dye from 3-(2-methoxybenzoyl- 
acetamido) -benzaldehyde polyvinyl acetal and 
the next lowest value was 430 mp for the corre- 
sponding phenoxy compound (see Table I). The 
presence of a chlorine atom in this position had no 
effect. All the other photographic dyes measured 
had absorption maxima in the range of 440-443 
mp. Those containing chlorine absorbed more 
strongly in the 500-600 mp region than did the 
dyes containing no chlorine and therefore were 
less desirable as minus blue dyes for color photog- 
raphy. 

The acylacetarylides were prepared from ethyl 
(1) D. M. McQueen and D. W. Woodward, T w  JOURNY, IS, 4980 

(1961). 

I C  heated to  boiling and a small amount 
- OH) of chlorobenzene was distilled to re- 

move water. To the solution was 
added as rapidly as possible 2.5 moles of the aminoacetal. 
The reaction mixture was then heated at  such a rate that the 
ethanol formed could be distilled through a short column 
attached to the reaction vessel. When the boiling point 
reached 130°, indicating that the distillate consisted almost 
entirely of chlorobenzene, the reaction was stopped. A 
further check could be obtained by measuring the amount of 
ethanol distilled. This was done by extracting the distillate 
with water and noting the decrease in volume of the chloro- 
benzene. The reaction usually was complete in 1 to 3 hours. 
The reaction mixture was then cooled and extracted with an 
excess of 3% potassium hydroxide solution. 

It was sometimes necessary to add 100 ml. of chloroform 
to facilitate a clean separation of the layers. The aqueous 
layer was washed once with ether and diluted with an equal 
volume of ethanol. Carbon dioxide was passed into the 
solution until precipitation was complete. The product 
was collected on a filter, washed several times with water, 
and finally with cold ethanol. Recrystallization from eth- 
anol gave products of high purity. 

In certain cases, the product separated in the form of an 
oil. After being washed by decantation, the oil was dis- 
solved in acetone containing a small amount of dilute hy- 
drochloric acid. After a short period of standing a t  25- 
3 5 O ,  the free aldehyde usually crystallized out and could be 
recrystallized from methylene chloride and ether or acetone 
and water. 

A summary of the various 3-acylacetamidobenzaldehyde 
ethylene glycol acetals and the free aldehydes made by this 
procedure is given in Table I. 

Method 11.-Reaction of carbethoxyacetyl chloride with 
a m-aminobenzaldehyde ethylene glycol acetal. 

A mixture of 0.2 mole of the aminoacetal, 65 ml. of ace- 
tone, 65 ml. of water and 0.2 mole of potassium carbonate 
was cooled to 0".  To this was added dropwise with stirring 
a solution of 0.2 mole of carbethoxyacetyl chloride in 25 ml. 
of dry acetone, keeping the temperature a t  0 f 2 " .  After 
all the acid chloride had been added, the reaction mixture 
was stirred for 30 minutes longer and then diluted with 150 
ml. of water. The oil which separated as fine droplets soon 
solidified and was collected and washed with water. Re- 
crystallitation from ethanol gave pure products. The re- 
sults of these experiments are also found in Table I. 

( 

(2) D. M. McQueea and D. W. Woodward, U. S. Patent 2,481,434 

(8) D. M. MfQLleeh, U. S. Patent 2,464,597 (March 16, 1949). 
(September 6, 1949). 

(4) J. 03 &-&, 0, 8. P&!Qt S,&6%6ZS (Id9 81, 196l)r 
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TABLE I 
0 0 

3-ACYLACETAMIDOBENZALDEHYDE ETHYLENE GLYCOL ACETALS 

I x 
0 0  

CHg-CHz 
I 1  

hIan 

M.P.,  “ C .  

91-92 
101-102.5 
116-118 

. . . . .  
101-103 

Oil 
Oil 
99-101 

142-144 
Oil 
146-147 

141.5-142 
152.5-153 
184-185 
155.5-156 
151.5-152 

97-98 
86-86.5 
96.5-97.5 
86-89 

101-101.5 

Oil 
99-99.5 
79.5-80.5 

119.5-120.5 

~~ ~. 
, Analyses, % -. absorp- 

Carbon Hydrogen Nitrogen tion.& 
Calcd. Found Calcd. Fourid Calcd. Found mir 

69.45 
71.91 
66.82 
63.47 
71.43 

71.43 
62.50 
63.66 
62.50 
56.84 
57.14 

69.37 

66.91 
63.49 
70.95 

. . .  

. . .  

. . .  
63.57 
62.33 

57.34 
. . .  

5.47 5.59 4.50 
4.87 . .  3.24 
5.61 5.81 4.11 
6.03 5.95 3.90 
5.25 5.59 3.47 

5.25 . .  3.47 
4.67 . , 10.24 
4.01 4.14 11.75 
4.67 4.75 30.24 
3.95 , , 3.68 
3.30 3.30 21 .10  

4.64 443 

4.37 422 
3.91 443 
3.86 430 

. . .  

. . .  

. . .  
11.98 440 
10.39 441 

21.11 440 
. . .  

65.80 65.86 5.48 5.57 3.66 3.64 430 
67.26 67.10 .5.01 3.07 4.13 4.10 
64.23 . . . 4.79 . . 3.94 . . . 
70.15 70.48 5.85 6.16 4.31 4.32 440 
72.60 72.56 5.34 5.68 4.98 4.9Fi 

66.86 
62.65 
64.39 
63.88 
60.21 

60.21 
61.43 
58.25 
58.87 

66.75 5.57 5.69 
62.79 6.02 6.47 
64.25 5.37 5.33 

. . . 6.46 . .  
60.36 6.09 6.24 

. . .  6.09 . .  
61.21 6.48 6.73 

. . .  6.15 . .  
58.83 5.66 5.78 

4.11 4 . 1 6  442 
5.62 5.35 411 
c, .88 i ;  .81 
5.32 . . .  
5.02 5.00 

5.02 . . .  
4.78 4.80 440 
4.53 4 .2  440 
5.28 5.31 

Of the yellorr photographic dye from oxidized p-aniinodiethylaniline. 

Preparation of Polyvinyl Acetals.-A mixture of 0.034 sitic hog worms.1-3 The method of formation and 
mole of the 3-acylacetamidobenzaldehyde ethylene glycol metabolic pathways of these acids in is acetal, 0.009 mole of sodium benzaldehyde-o-sulfonate 
monohydrate, 50 ml. of water, 250 ml. of ethanol, 3 ml. of unknown. Intestinal worlns are contami- 
85% phosphoric acid and 50 g. (0.57 mole) of polyvinyl nated with bacteria but i t  has been shown that af- 
alcohol was stirred at 75-80’ for one hour, cooled and di- ter these worms have beer1 rendered “bacteria 
luted with 300 ml. of acetone. The polymer was collected free” the acids are still on a filter. It was then suspended in methanol and neu- 
tralized with triethylamine, filtered and then resuspended tube worm Eudistylia vancouveri 
in methanol and finally twice in acetone. After drying, grows abundantly on the shore of Brockton Point a t  
the product usually weighed about 55 g. and contained 8 Vancouver, British Columbia, and at a few other 
to 10% of color-forming acetal groups by weight and 3% west coast locations. Recently n-octyl alcohol was of solubilizing acetal groups. isolated from this worm in comparatively large 

EXPERIMENTAL STATION gested a t  that time.5 Bacteriological investiga- E. I. DU PONT DE NEMOURS A N D  Co.,  INC. 
WILMISGTON, DELAWARE tion demonstrated the absence of anaerobic bac- 

teria. Thus the marine tube worm appeared to be 
a suitable species for a study to determine if the 

3 , 4  

The 

CONTRIBUTION KO. 348 FROM THE CHEMICAL DEPARTMENT amounts and the presence of octanoic acid was sug- 

acids found ‘In the parasitic hog worm could be syn- 
thesized by this “anaerobic-bacteria-free” worm. 

No five-carbon acids were found but the tube 
Steam-Volatile Fatty Acids from a Marine Tube 

Worm 
BY D. R. IDLER AND U. H. M. FAGERLUND (1) E. Bueding a n d  H. W, Yale,  J ,  R i ~ l .  Chem.,  193, 411 (19.51). 

(2) V. Moyle and  E. Baldwin, Bior-hem. J . ,  61, ,501 (1052). 
(3) E. Bueding, J .  B id .  Chcm.,  202, 505 (10.53). RECEIVED MARCH 1, 1954 

The unique five-carbon fatty acids, a-methylbu- cl;;;,V. Epps,  hf. Weiner and  E. Bueding, J .  I n f e c t .  Dis. ,  87,  149 

tyric and t i g k  have been isolated alonglwith ace- 
tic, propionic, butyric and n-valeric acids from para- 

( 5 )  D. R. Idler and U. 11. 51. Fagerlund, THIS J O U R N A L ,  78, 6312 
(1~53). 


