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Synopsis 

The acid-catalyzed etherification of cellulose with methylolamides containing a tertiary 
amino group is often inhibited by the presence of this basic group. In the production of 
wash-wear fabrica an incomplete reaction generally produces a low degree of wrinkle re- 
sistance and/or leaves the treated fabric susceptible to deterioration during use. In this 
work it is postulated that the insertion of a carboxylic acid group into such a crosslinking 
agent neutralizes the basic group by the formation of an inner salt (zwitterion). Such 
agents were prepared by methylolation of the products of a Michael addition of the so- 
dium salt of selected amino acids to acrylamide. All the compounds synthesized are 
thought to be new. Those which were isolated and characterized include sodium N-2- 
carbamoylethylglycinate, sodium N,N-bis(Zcarbamoylethyl)glycinate, N,N-bis(Zcar- 
bamoylethyl)glycine, sodium N,N-bis(Zcarbamoylethyl)a-alaniinate, and N,N-bis(% 
carbamoylethy1)a-alanine. Similar addyts from p-alanine, lysine, and aspartic acid 
were prepared; however, the adducts obtained were oils, and this complicated their isola- 
tion and characterization. For textile treatments isolation of the intermediates is un- 
necessary. The N-methyl01 crosslinking agents derived from these Michael adducts 
are highly reactive to cotton, as indicated by high add-ons a t  relatively mild condi- 
tions. The treated fabrics are highly wrinkle resistant and posseas other desirable prop- 
erties. The data obtained from the use of these agents indicate that further study is de- 
sirable, baaed on the concept developed in this work. 

INTRODUCTION 

N-Methylolamides are widely used to produce wash-wear cotton fabrics 
which dry smoothly after wwhing and resist wrinkling when dry. 
Although they have been used to produce wash-wear finishes more than 
any other type of crosslinking agent, these desirable properties are generally 
accompanied by fabric damage. Smooth drying properties, wrinkle re- 
covery, strength loss, and resistance to chlorine damage are all, in a practical 
sense, directly related to the amount of reaction of the particular cross- 
linking agent with cotton. Moreover, reaction conditions designed to 
achieve a high degree of wrinkle recovery and smoothdrying properties 
often required stronger catalytic conditions which, in turn, result in addi- 
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tional strength losses due to degradation of the cellulose. Therefore, it 
is reasonable that a more reactive crosslinking agent would produce better 
wash-wear fabrics with a minimum of fabric damage and susceptibility to 
chlorine damage. 

These concepts have motivated a study of the properties conferred by 
new methylolamide crosslinking agents containing amino acid groups in 
relation to their reactivity. In prior work, it has been shown that either 
tertiary amino groups' or alkali salts of carboxylic acids2 are capable of 
reducing or preventing chlorine damage to fabrics treated with N-methyl- 
olamide finishes. However, insofar aa the authors are aware, no process 
has been suggested for combining these two groups into a single molecule 
to simplify fabric treatment and to improve the product. The new finish- 
ing agents reported herein are prepared by a series of reactions given in 
Figure 1, which also illustrates their probable structures. They were 

NHs N(CHzCH&ONHz)2 

R- t: H-(CHz),COONa + 2 C H A H - C O N H 2  + RdH-(CHn).COONa 

N( CHzCHzCONHCH2OH)z 
HCHO - R-hH-(CHz),,-COONa 

N( CH2CHzCONHCHgOH)z 

5 RJH-(CH2),--COOH + NaCl 

F i g . 1 . h :  R = H , n = O .  Ib: R = H , n = l .  Ic: R = C H a , n = O .  Id: R =  
(CH&N(CHZCHZCONHCHZOH)Z, n = 0. (For this derivative, the R group in the 
first step of the synthesis are (CHANHS and (CHz)4N(CH~CH~CONHz)2, respectively. 
Four molar equivalenta of acrylamide are required to form this adduct. Methylolation 
will occur on this group in the .game manner.) Ie: R = CHZCOOX, where X = Na or 
H, n = 0. 

prepared by methylolation of the products of a Michael addition of selected 
amino acids (sodium salts) to acrylamide. 

I 

EXPERIMENTAL 

The Michael addition products were synthesized by use of an adaptation 
of a method for the cyanoethylation of a-amino acids.3 Several new 
compounds have been synthesized; their synthesis, and some of their 
properties are given in detail. Adducts of acrylamide and Falanine, 
lysine, and aspartic acid were not characterized. However, it is assumed 
that these adducts are similar to those which were characterized. In  
addition to the procedures given below, which employed a stoichiometric 
amount of reactants, several syntheses were performed with excess acryl- 
amide. The excess acrylamide was removed by extraction with ethanol. 
However, excess acrylamide was not required, since high yields were 
obtained under the conditions reported below. If less than two molar 
equivalents of acrylamide is added, formation of the mono-2-carbamoyl- 
ethyl derivative of the amino acid is favored. 
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Amino acids used include glycine (to form Ia), palanine (to form Ib), 
a-alanine (to form Ic), lysine (to form Id), and aspartic acid (to form Ie). 
I n  general (Fig. l), the sodium salt of the amino acid is formed, acrylamide 
is added (two molar equivalents of acrylamide for each amino group), 
and the solution, after standing overnight, is warmed to 60°C. for 2 hr. 
to form the amino acid-acrylamide adduct. Under the alkaline conditions 
used to promote this reaction, there was little or no hydrolysis of the amide 
group of either acrylamide or the desired products. Usually, the sodium 
salts of I are isolated either by precipitation from the reaction mixture 
or by evaporation. For textile treatment, isolation of the sodium salts is 
unnecessary. (The free acid, or inner salt, form of I may be isolated by 
addition of hydrochloric acid.) The reaction mixtures are buffered at a 
pH of about 8.0-10.0, and methylolated by addition of formaldehyde with 
the usual conditions of heating or standing at  room temperature. Hydro- 
chloric acid is then added to form I and sodium chloride. The solution is 
then diluted, and the curing catalyst is added. 

Sodium N-2-Carbamoylethylglycinate 
To 7.5 g. of glycine and 7.1 g. of acrylamide were added 8 g. of 50% 

sodium hydroxide and 60 ml. methanol. The mixture was stirred to 
dissolve the materials and was left standing at  20-25°C. for about three 
days. .On chilling no crystals were obtained. The solution was partially 
evaporated on a steam cone and cooled to about -10°C. Solid material 
precipitated; after filtration and drying, it melted at  2W205"C. with 
decomposition starting at  190°C. 

ANAL. Cdcd. for CsHpNsOaNa:N, 16.7%. Found: N, 16.0%. 

Sodium N,N-Bis(2-carbamoylethyl)glycinate 
Glycine (15 g.) was added slowly to 40 g. of 20% sodium hydroxide, 

with stirring and cooling to keep the temperature of the solution below 
20°C. To this solution was added slowly, with stirring, 28.4 g. of acryl- 
amide. After standing overnight a t  20-25"C., the solution was heated 
for 2 hr. a t  60°C. During this heating period, solids precipitated. These 
solids and those subsequently isolated by cooling were extracted with 
ethanol and dried in a vacuum oven. The dry product melted at 231- 
235°C. with decomposition. 

ANAL. Calcd. for C8HI1N80iNa:NI 17.6%. Found: N, 17.6%. 

N,N-Bis(2-carbamoylethyl)glycine 
To 10 g. of the glycinate was added enough water to dissolve the salt 

almost completely. Concentrated hydrochloric acid was added dropwise 
until a pH of 6 was obtained. Solids which were formed during the acidi- 
fication were filtered from the solution. A second precipitate was obtained 
by cooling the filtrate and filtering off the solids. The solids were washed 
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with ethanol and then dried in a vacuum oven. The N,N-bis(2-carbamoyl- 
e t hy 1) gl ycine me1 ted at 209-2 10 " C. with decomposition. 

ANAL. Calcd. for C ~ H I ~ N ~ O ~ : C ,  44.23%; H, 6.96%; N, 19.35%. Found: C, 44.27%; 
H, 6.85%; N, 19.44%. 

Sodium N,N-Bis(2-carbamoylethyl) a-alaninate 

To 60 g. of 20% sodium hydroxide were added 30 g. of water and, with 
cooling, 27.3 g. of a-alanine. The acrylamide (42.6 g.) was then added. 
The solution was allowed to stand at  20-25°C. for 18-24 hr. and was then 
heated for 2 hr. a t  60°C. The solution was evaporated to dryness at 
20-25"C., and then extracted with ethanol. The solids obtained melted 
with decomposition at  209-217°C. 

ANAL. Calcd. for CoHl&O,Na:N, 16.6%. Found: N, 16.4%. 

N,N-Bis (2-car bamoylethyl) a-alanine 

This was prepared by a procedure similar to that given for the analogous 
glycine derivative. The solids were crystallized from an ethanol-water 
mixture and then washed with ethanol. After being dried in a vacuum 
oven, the compound melted at  196-197°C. with slight decomposition. 

H, 7.51%; N, 17.96%. 
ANAL. Calcd. for CSHI~N~O,:C, 46.74%; H, 7.41%; N, 18.17%. Found: C, 46.67%; 

Amino Acid-Acrylamide Adducts 
Although not characterized, the following amino acid-acrylamide ad- 

ducts, considered to be similar to those above, were prepared. 
0-Alanine-Acrylamide Adduct, Presumably Sodium N,N-Bis(2-carbam- 

oylethyl)-8-alaninate. p-Alanine (9.1 g.) was dissolved in 20 g. of 20% 
sodium hydroxide, while the temperature of the solution was kept below 
20°C. To this solution were added 14.2 g. of acrylamide and 10 ml. of 
water. The solution was left standing overnight a t  20-25"C., and was the 
heated for 3 hr. at 60°C. The solution was evaporated under vacuum at  
room temperature. The resulting viscous solution could be used without 
further purification. 

Lysine-Acrylamide Adduct, Presumably Sodium N,N,N',N'-Tetrakis (2- 
carbamoylethyl)lysinate. Lysine monohydrochloride (50 g.) was added to 
20% sodium hydroxide a t  20°C. (no exotherm). To this solution were 
added 77.8 g. of acrylamide, and the reaction flask was cooled to keep the 
temperature below 40°C. The remainder of the procedure is similar to that 
described for the preparation of the palanine agent. 

Aspartic Acid (Aminosuccinic Acid)-Acrylamide Adduct, Presumably 
Disodiwn N,N-Bis(2-Carbamoylethyl)aminosucch1ate. Aspartic acid 
(26.6 g.) was added slowly with stirring and cooling to 80 g. of 20% sodium 
hydroxide (slight exotherm). After addition of 28.4 g. of acrylamide the 
solution was worked up similar to that described for the preparation of the 
8-alanine agent. 
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Methylolations and Fabric Treatments 
Methylolations and fabric treatments were carried out in a conventional 

manner. Details of this procedure are given below for one agent. Sodium 
N,N-bis(2-carbamoylethyl) glycinate was dissolved in about four times 
its weight of water, and sdlicient 36.9% formaldehyde solution was added 
to adjust the ratio of amido NH2 groups to formaldehyde to 1 : 1.5. This 
solution (pH = 8-10) was heated for 30 min. a t  60°C. or allowed to stand 
at  20-25°C. for 18-20 hr. The solution was then cooled, if necessary, to 
2&25”C., and the pH adjusted to 4.0-6.5 with hydrochloric acid. A 
catalyst was added, and the solution diluted such that it contained a 
calculated 10% of sodium N,N-bis(2-carbamoylethyl) glycinate. A sample 
of 80 X 80 cotton print fabric was dipped in the treating solution to give 
about 80% increase in weight of the fabric. The wet fabric was then dried 
at  original dimensions for 7 min. a t  60°C. and cured for 3 min. a t  160°C. 
unless noted otherwise. The treated fabric was then washed in warm 
water with a nonionic detergent and tumble dried. 

Testing Methods 

Testing methods used were : wrinkle-recovery angle, Monsanto method, 
American Society for Testing Materials (ASTM) test D 1295-531’ ; breaking 
strength, ASTM test D 39-49; damage caused by retained chlorine, 
American Association of Textile Chemists and Colorists tentative test 
method 92-1962 (“scorch test”) ; tearing strength, Elmendorf method, 
ASTM test D 1424-59. 

The moisture regain of some of the treated fabrics was determined in 
the following manner: The sample was first heated to 100°C. for 15 min., 
then placed in a conditioning atmosphere at  70°F. and 65% R. H. for 72 
hr., weighed, dried in oven at 100°C. for 4 hr., and reweighed. 

% Moisture regain = 100 (Conditioned weight-dry weight)/dry weight 

RESULTS AND DISCUSSION 

Previously reported N-methylol-2-carbamoylethylamines have been 
applied as amine hydrochlorides. Of these, tris(N-methylol-2-carbamoyl- 
ethyI) amine (11)) produces a particularly durable wash-wear finish on 

N( CHzCHzCONHCH20H)a 
I1 

cotton fabric. However, under normal curing conditions, additional 
strength loss of the fabric is difficult to avoid in processing, especially in 
the presence of relatively high concentrations of acid-producing substances, 
such as amine hydrochlorides. Without very close control a t  the specified 
pH of 4.0-4.5 in the pad bath, excessive tendering of the fabric occurs 
during drying and curing. Since even more acidic curing conditions are 
required to assure an acceptable level of resistance of the treated fabrics 
to chlorine damage, the use of such treating agents and processes is limited. 
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In contrast, I, which contains both amino and carboxylic acid groups, 
can be applied to cellulose under relatively mild conditions, since the 
tertiary amino group is a t  least partially neutralized by the formation 

N-+CH~CH~CONHCH~OH), H~~-+CH~CH~CONHCH~OH),  
L - - \  

R-bH-+CH2)n--COOH R-CH+CHz)*--COOe 
Free acid Inner salt 

I11 
R and n as in Figure 1 

of an inner salt (zwitterion) (111). After curing and during subsequent 
washing and bleaching of the treated fabric, the alkali salt (IV) of the 

N-+ CH&H&ONHCH2OCell), 

IV 

carboxylic acid group is formed. In this manner, the treated fabric is 
further protected from chlorine damage. 

To demonstrate that I can be cured under mild conditions, pad baths 
containing the glycine agent (for simplicity, each finishing agent is desig- 
nated as the amino acid agent from which it is prepared), were adjusted to 
various pH's from 4.2 to 6.3, the magnesium chloride catalyst added, and 
the solutions used to treat 80 X 80 cotton print cloth under conventional 
conditions. From Table I it is seen that the pH of the pad bath has 
little or no effect on the add-on, crease recovery, or breaking strength of 
the treated fabrics. Essentially the same results were obtained in a 
similar study with the lysine agent, the pH being varied in the range 4.0- 
6.0. Add-on with the lysine agent is higher-10% in some cases. 

Table I1 contains data relative to the fabric properties after treatment 
with the five agents of type I under similar curing conditions. The mot& 

TABLE I 
Effect of pH of Reagent on Properties of Fabric Treated with the Glycine Agent" 

R- b H-(CH2).-COONa 

R and n as in Figure 1 

Conditioned 
crease recovery Breaking 

pH of Add-on, angle (warp), strength 
solutionb % degrees (warp), lb. 

6 . 3  6 . 3  132 32.9 
5 . 5  6 . 2  141 31.1 
4 .6  6 . 2  133 33.5 
4 . 2  6 . 8  145 30.0 
Untreated 83 45.4 

fabric 

a Catalysts waa 4% MgC12. 6H20. Fabrics were dried for 6 min. at 70°C. and cured 

b Concentration of agent in the pad bath is 10% sodium N,N-bis(2-carbamoylethyl)- 
Percentage for the methylol derivative is higher depending upon extent of re- 

for 3 min. a t  160°C. 

glycinate. 
action with formaldehyde. 
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TABLE I1 
Prooperties of Treated Fabrics- 

Conditioned 
Agent : crease recovery Breaking Tearing 

amino acid angle (warp), strength strength 
precursorb degrees (warp), lb. (warp), g. 

~ 

Ia: glycine 135 35.4 667 
Ib: 6-alanine 128 31.2 693 
Ic: a-alanine 135 29.4 440" 
Id: lysine 140 31.2 520 
Ie: aapartic acid 121 35.0 4900 
Untreated fabric 83 45.4 1,083 

* pH = 5-6 before catalyst addition. Catalyst was 4% MgC12.6H20. Fabrics were 

b Agent concentration as in Table I-lO~o of the sodium salt of the particular amino 

0 Tearing strength (warp) of untreated fabric was 960 g. 

dried 6 min. at 70°C. and cured for 3 min. at 160°C. 

acid-acrylamide adduct. 

suitable catalyst for the agent is magnesium chloride. Zinc nitrate 
hexahydrate (0.7%), and an alkanolamine hydrochloride (1.0%) are not 
as effective at  the indicated concentrations. The strength losses reported 
in Tables I and I1 are, in general, usual for the degree of wrinkle resistance 
conferred by other nitrogenous finishing agents. 

The moisture regains of the fabrics are only slightly altered by the treat- 
ment. Fabrics treated with the glycine agent have a moisture regain of 
6.2%; with palanine, 7.2%. Regain of the untreated fabric is 6.7%. 

Durability to acid hydrolysis' of fabric finished with the glycine agent 
was determined by treating the fabrics for 30 min. a t  80°C. with a solution 
containing l.5yo phosphoric acid and 5% urea. The nitrogen content was 
reduced only 28%, and the conditioned crease recovery angle (warp) was 
decreased to 127" from 142". These conditions are much more severe 
than a fabric would ordinarily encounter in service. Another sample of 
this fabric was treated with 1% sodium hydroxide for 30 min. a t  80°C. 
with no loss of conditioned crease recovery angle. 

These data indicate that durable crosslinks between cellulose chains 
can be obtained with I under relatively mild curing conditions, compared 
to those used with agent 11. However, the susceptibility of the treated 
fabrics to chlorine damage also must be considered. 

For the scorch test, which is used as the criterion for chlorine damage, 
the fabrics are chlorinated in alkaline sodium hypochlorite solution. The 
sodium salt (IV) and the N-chloro derivative of the crosslink are formed, 
the total reaction being dependent on the accessibility of the crosslinked 
fabric. In Table I11 are listed various treatments, the curing conditions, 
and the fabric strength retained in the scorch test. Fabrics finished with 
the Salanine and aspartic acid agents resisted chlorine damage to the 
greatest extent. Fabric finished with the @-alanine agent retained essen- 
tially all of its breaking strength, even though the finish was applied under a 
mild cure. Fabric finished with the glycine agent also retained its breaking 
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TABLE I11 
Scorch Teat Results on Treated Fabricem 

Agent: 
Curing conditions 

retained in - 
amino acid pH of Temp., Time, scorch test, 
precuraorb agent “C. min. %“ 

~~ ~ 

Ia: glycine 4.6-6.3 160 3 63-73 
Ia: glycine 4.2 160 3 78 
la: glycine 4.2  170 3 90 
Ib: 8-alanine 5 . 0  160 3 95 
Ic: a-alanine 6 . 0  160 3 71 
Id: lysine 4.0-6.0 160 3 62-69 
Ie: aapartic acid 4.0-6.0 160 3 78-84 
Untreated fabric - - - 90 

* Catalyst waa 4% M&12.6H~0. Fabrics dried for 6 min. at 70°C. 
Agent concentration aa defined in Tables I and 11. 
All treated fabrics diecolored slightly in scorch teat. Discoloration similar to that 

obtained with I1 or the standard triazone agents. 

strength, but stronger curing conditions (higher acidity and higher cure 
temperatures) were necessary. Damage to fabric treated with the lysine 
and a - a l a h e  agents were generally moderate, though not generally 
acceptable. 

As a clasa of finishing agents, I appears to offer little over I1 with respect 
to scorch test data, although the p-alanine agent does appear promising. 
It can be rationalbed that this a p t  should be the most effective of the 
I agents from the standpoint of resistance to chlorine damage, since &amino 
groups are more basic than similar a-amino groups. However, other 
effects should be considered. 

The potential acidity to be neutralized must be considered with reference 
to the available neutralization defined to be the ratio of basic amino groups 
to available amid0 NH groups. To illustrate this point, the theoretical 
structures of several cellulose ethers, containing only tertiary amino groups 
as “neutralizers,” are shown (Va-Vc). The highest tertiary amine to 

CHIN--(CHZ)&HCHO 
I 

(bH&NCHO 

hH2OCell 
Va 

CHIN( CH2CH2CONHCH20Cell)2 
vb 

N( CH2CH2CONHCH20Cell)8 
v c  

available NH group ratio, 1:1, is represented by Va (a bisformamide). 
Structures Vb and Vc represent the most efficient crosslinking (in a prac- 
tical sense), and represent the lowest amine to available NH group ratio of 
1 : 2 and 1 : 3, respectively. Conditions for producing the cellulose deriva- 
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tives Va-Vc raise the ratio of amine to available NH groups for Val and 
lower the ratio for Vb and Vc. Thus, on the basis of available neutralizrlr 
tion, scorch damage in the order Va < Vb < Vc would be predicted. The 
same order would be predicted if basicity of the tertiary amino group were 
considered. However, the actual order's6 is the opposite of the above. 
The actual order would be predictable if it were assumed that strength 
retention in the scorch test is related directly to the cmditioned crease 
recovery (possibly a measure of accessibility). Therefore, it is concluded 
that a valid correlation between the relative basicity of amino groups and 
scorch damage from these data is not forthcoming. 

For I the scorch damageneutralization relationship is further com- 
plicated by the presence of an unknown quantity of a second neutralizing 
group-COONa. Presumably, some of the carboxyls will be lost by 
decarboxylation and ester formation with the N-methyl01 groups6 during 
the drying and curing operation. Since I has little to offer over I1 with re- 
spect to the scorch test data, it appears that the carboxyl groups are useful 
during curing but are not completely available to assist during the scorch 
test procedures. It is of interest to note that the dpartic acid agent, 
which contains relatively more carboxyl groups than the other agents, 
produced the fabrics of lowest crease recovery yet produced one of the 
better finishes with regards to chlorine damage. These data indicate 
that the esterfication reaction has, in this case, significantly reduced the 
cellulose crosslinking reaction, but that sufficient carboxyl groups remain 
to reduce strength losses in the scorch test. 

The fabrics chlorinated for the scorch test procedure were found to have 
a relatively high content of available chlorine (0.5-1.0%). The lowest 
value was obtained from fabrics treated with the @-alanine agent; the 
highest value, with the a-alanine agent. 

In conclusion, new crosslinking agents of methylolamides containing 
amino acid groups, prepared by the Michael addition of the sodium salt 
of selected amino acids to acrylamide, have been shown to be highly reactive 
to cotton. Several of the acrylamide-amino acid adducts have been isolated 
and characterized. The new crosslinking agents produced cotton fabrics of 
high crease recovery under convenient and easily reproducible curing 
conditions. A new concept developed in this work has been shown to be 
workable through the successful utilization of five new crosslinking agents 
and, therefore, further work in this area should Contribute additional 
improvements. 

The authors wish to expreaa their appreciation to F. T. Gmchner for assistance in the 
laboratory procedures, and to L. E. Brown for the elemental analyses. 
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Rdsumd 
L’6th6rification de la cellulose en milieu acide, par des m6thylolamides contenant un 

groupe amin6 tertiaire est souvent inhibee par la pr6sence de ce groupe basique. Dans 
la fabrication de tissus lavables, une r6action incomplhte donne un produit il basse 6 
sistance au frippage et/ou laisse le tissu trait6 en 6tat de se d6t6riorer B l’usage. Dans ce 
travail on postule que l’insertion d’un groupe carboxylique dam un agent de pontage de 
cette eaphce neutralise le groupe basique par la formation d’un sel interne (zwitterion). 
Ces agents ont 6t6 pr6par6s par m6thylolation des produits d’une addition de Michael 
du sel sodique de certains acides amin6s B de l’acrylamide. Tous les compos6s synth6- 
t isb Btaient nouveaux. Ceux qui ont 6t6 isol6s et identifib comprenaient le N-2- 
carbsmoyl6thylglycinate de sodium, le N,N-bis-( 2-carbamoyl6thyl)-glycinate de sodium, 
I s  N,N-bis(2-carbamoyl6thy1)glycineJ le N,N-bis(2-carbamoyl&hyl)-cr-alaninate de 
sodium, et la N,N-bis( ZcarbamoylBthyl)-a-alanine. Des produits similaire d’addition 
B partir de la 8-alanine, la lysine, et l’acide aspartique ont 6t6 pr6par6s; pourtant les 
produits obtenus Btaient des huiles ce qui rendait complexe leur isolement et leur identi- 
fication. Pour le traitement des textiles point n’est besoin d’isoler les produits inter- 
mbdiaires. Les agents de pontage N-m6thyloliques d6riv6s de ce8 produits d’addition 
selon Michael, sont fort rbactionnels vis-his du coton; une addition importante dans 
dea conditions relativement douces en est la preuve. Les tissus trait& sont trPs r6eistant 
au frippage et posddent d’autres propri6t6s dbirCs. Les r6sdtats obtenus par l’usage 
de ces agents d6montrent l’int6rbt de poursuivre 1’6tude en se basant sur l’idb d6velop- 
p C  dans ce travail. 

Zusammenfassung 
Die siiurekatalysierte Veratherung von Zellulose durch Methylolamide mit einer 

tertiaren Aminogruppe wird oft durch die Gegenwart dieser basischen Gruppe inhibiert. 
Bei der Erzeugung von “Wash-wear”-Geweben fuhrt eine unvollstandige Reaktion im 
allgemeinen zu einem niedrigen Grad von Knitterfestigkeit und setzt die Gebrauchs- 
bestandigkeit des behandelten Gewebes herab. In der vorliegenden Arbeit wird die 
Annahme gemacht, dass die Einfuhrung einer Carboxylgruppe in ein solches Vernet- 
zungsmittel die basische Gruppe druch Bildung eines inneren Salses (Zwitterion) neu- 
tralisiert. Solche Shffe wurden durch Methylolierung des Produkts einer Michael- 
Addition des Natriumsalzes susgewahlter Aminoathre an Acrylamid dargestellt. Alle 
synthetisierten Verbindungen scheinen neu zu sein. Zu den isolierten und charak- 
terisierten Verbindungen gehoren Natrium-N-2-Carbsmoyl~thylglycinatJ Natrium- 
N,N-bis(2-carbamoylathyl)glycinatJ N,N-Bis(2-carbamoylathyl)glycin, Natrium-N,N- 
bis( 2-carbamoylathyl )-a-alaninat und N,N-Bis( 2-~arbamoyliithyl)-~-alanin. ilhnliche 
Addukte wurden aus 8-Alanin, Lysin und Asparaginsaure dargestellt, die erhaltenen Ad- 
dukte waren jedoch ale, was ihre Isolierung und Charakterisierung erschwerte. Fur 
die Textil behandlung ist eine Isolierung der Zwischenstoffe nicht notwendig. Die von 
diesen Michael-Addukten abgeleiteten N-Methylolvernetzungsmittel sind, wie die hohe 
Additionsfahigkeit bei verhaltnismassig milden Behandlungsbedingungen zeigt, gegen 
Baumwolle sehr reaktionsfahig. Die behandelten Gewebe besitzen eine hohe Knitter- 
festigkeit und andere erwiinschte Eigenschaften. Die bei der Verwendung dieser Stoffe 
erhaltenen Ergebnisse zeigen, d m  eine weitere Untersuchung auf der Grundlage den in 
der vorliegenden Mitteilung entwickelten Konzepts wunschenswert ist. 
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