
X-RAY DIFFRACTION PATTERNS OF DINITROPHENYL 
DERIVATIVES OF AMINO COMPOUNDSL 

ABSTRACT 
The 2,1-dinitrophenyl derivatives of a number of amino compounds have been 

prepared and their X-ray powder diffraction measurements macle. This appears 
io be the first time this information has been obtained and it is subrilitted as  a 
method of identification. 

INTRODUCTION 

In recent years the reaction of 1-fluoro-2,4-diniti-obenzene with proteins ancl 
protein derivatives has been used a great deal in work on the structure of pro- 
teins and in similar proble~ns (2, 6, 7, 8,  9, 10, 11). The free amino groups react 
with the reagent to for111 dinitrophenyl derivatives and identification of the 
derivatives formed shows which amino groups were free in the intact protein. 
X-ray powder diffraction patterns are being used to  an increasing degree in the 
identificafion of organic compo~~nds  (3, 5) and are very useful since a high degree 
of purity is not required. The 2,4-dinitrophenyl derivatives of a number of 
amino acids were prepared by the methods described by Abderhalden and 
Blumberg (I), Sanger (8), and Porter and Sanger (7) as standards of reference 
for work on the free amino groups of soil organic matter and their X-ray powder 
diffraction patterns determined. 

X-RAY EXAMINATION 

Diffraction patterns of the 2,4-dinitrophenyl derivatives of the a~llino acids 
were obtained with a Philips Norelco X-ray spectrometer (1950 model). The 
samples were ground to  pass a 350-mesh sieve and placed in spectrometer frames. 
Considerable difficulty was encountered in sieving the samples and in preparing 
nonoriented inaterial for the spectroineter examination. 

Preliminary investigation showed that Cu Ka radiation was too strong for 
satisfactory spectrometer patterns. Consequently Fe Ka radiation ( A =  1.93597 f%) 
with manganese filter a t  45 kv., 20 ma., and a rate meter setting of 2-06-8 
was used. While this was satisfactory for the most prominent lines, it was felt 
that powder photographs would be better for the weaker lines. Powder samples 
therefore were made with the material that had been prepared for the spectro- 
meter, using fine glass tubes of 0.2 mm. bore. Philips 114.5 min. diameter 
cameras were used with an exposure time of 18 hr. 

RESULTS AND DISCUSSION 

The analyses of the dinitrophenyl derivatives are reported in Table 1. The  
determinations for carbon, hydrogen, and nitrogen were made in the micro- 
analytical laboratory of Dr. R. Dietrich, Zurich, Switzerla~ld. The nitrogen 
content was also measured in this laboratory by the Friedrich-Kjeldahl method. 

hlanuscript received Apri l  8, 1952. 
Scientific Contribzllion No. 222, Division of Cl~enlislry, Science Service, Departnce~~t of 

Agriczrlture, Ottawa. 
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TABLE I 

COMPOSITION AND MELTING POINTS OF DINITROPHENTL DERIVATIVES 

I Con~position ( W )  1 Melting point ('C.) 
1 

Compound Found Calculated I Found Reported 
H N H N 1 

2,4-dinitroaniline 
dnpl-glyc~ne 
dnp-dl-a-alanine 
dnp-/3-alanine 
dnp-dl-valine 
dnp-dl-serine 
d np-dl-leucine 
dnp-dl-aspartic acid 
6-dnp-1-1ysine.HCI.HD 
bis-d np-lysine 
dnp-1-histidine 
dnp-l-asparapine 

ldnp-dinitrophenyl. 
ZSmall numbers in  brackets indicate literatzrre referencss. 
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FIG. 1. Typical powder diagrarrls of dinitrophenyl derivatives with Fe K a  radiation. 
a. dnp-dl-aspartic acid. 
b. dnp-dl-leucine. 
c. dnp-dl-serine. 
d. dnp-dl-valine. 
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RICE A N D  S O W D E N :  D I N I T R O P f I E N Y L  D E R I V A T I V E S  

TABLE I1 

1. 2,4-dinitro- 3 .  dnp-dl- I 4. dnp- 
aniline 2. dnp-glycine a-alarline P-alanine 

*&A) = interplanar spacings i n  Angstrotns; 1/10 = estimated relative intensity; ( 1 )  = 
strongest l ine;  ( 2 )  = second strongest l ine;  ( 3 )  = third strongest l ine;  d = diffuse; d n p  = dini-  
trophenyl. 
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TABLE I 1  (Co7ztinzced) 

5. dnp-dl- 7. dnp-dl- 8. dnp-dl- 
val ine serlne leucine 1 aspartic acid 
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RICE A N D  SOWDEN:  D I N I T R O P H E N Y L  DERIIfA1'II'ES 579 

TABLE I 1  (Conckded)  

10. bis-dnp- 11. drip-l- . 1 12. dnp-l- 
Iysine histidine asparagi ne 

Most of the compounds melted with some decomposition and, in a few instances, 
the melting points differed considerably from those recorded in the literature. 
However, the compounds seemed to be pure when tested chroinatographically 
and a secoi~d preparation and purilication gave coinpounds melting at the same 
temperature. 

The results of X-ray analysis are given in Table I1 and four typical powder 
diagrams are shown in Fig. 1. The I l lo  values were estimated visually froni 
1 to 10 and the three strongest lines are indicated as 1, 2, and 3. 
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I t  can be seen from Table I1 a ~ ~ d  Fig. 1 that all the compounds cxanlilled gave 
distinct powder patterns; even with such similar cornpounds as a- and @-&nine, 
the patterns were quite distinct. In work on protein structure, frequently only 
small samples of somewhat impure material are available. In such cases, X-ray 
powder patterns are very useful for purposes of identification. 
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