
- 1 -

Huygens Institute - Royal Netherlands Academy of Arts and Sciences (KNAW)
 
 
 
Citation:
 
F.M.Jaeger, On position-isomeric dichloronitrobenzenes, in:
KNAW, Proceedings, 7, 1904-1905, Amsterdam, 1905, pp. 668-673 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This PDF was made on 24 September 2010, from the 'Digital Library' of the Dutch History of Science Web Center (www.dwc.knaw.nl)

> 'Digital Library > Proceedings of the Royal Netherlands Academy of Arts and Sciences (KNAW), http://www.digitallibrary.nl'



- 2 -

( 668 ) 
~ 

In oH of cloves as immersion liquid the situation of the elasticity 
directions on the planes of {010l, {0211 and {0011 orientated normally 
in regard of the a-axis. The optical axial plane is {lOOI; the th'st 
diagonal stands perpendirularly on {010l. On the planes of {0211 a 
brightly coloured interferential image is visible in convergent polarised 
light; extraordinarily strong dispersion of a rhombic character witb 
Q > v around the th'st bissectrix. In oil of cloves thê apparent axial 
angle amounts to about 490 for the red and 46° for the green rays. 

The oil cansed on {0211 littie solntion-figures, which had the form 
of isosceles trapezia; they agree with the indicated symmetry of 
the crystals. 

The specific gravity is 1,278, at 1~0, the equivalent-volume is 
189,28, and the topical axes are: 

Je: lP : w = 6,0875: 7,1175; 4,3688 

AIthough differing from NORDENSKJÖLD'S para-derivative in symmetry, 
tbe analogy of the two isomers is still distinctly recognisable in the 
value of the relation b: c. 

o-Nitl'obenzyl.para-Toluidine: a: b : e = 1,000 : 1: 0,6230. 
o-Nitrobenzyl-ol'tlw-Toluidine: a: b : e = 0.8552: 1: 0,6138. 

The difference in position of the methyl- and amino-group with 
regard to each other therefore causes ehiefly only a var~ation of the 
erystal parameters in one direction. 

Chemistry. - "On position-isorne1'ic Dichlol'onitl'obenzenes." By 
Dr. F. M. JAEGER. (Communicated by Prof. A. F. HOLI.EMAN). 

(Communicated in the meeting of March 25, 1905). 

Of the six theoretically-possible diehloronitl'obenzenes, whieh I 
l'eeeived some time ago for investigation from Prof. HOLJ.EMAN, I 
sueeeeded in obtaming foui' in sueh a measurable form that their 
crystaIlogl'aphicai detel'mination could be satisfac.torily nndertaken. 

Notwithstanding the great po\ver of erystallisation of most of them, 
the pl'eparation of propel'ly developed erystals is a tl'oublesome and 
very tedious matter. This is partIy due to the very great solubility 
in most of the organic solvents, whirh in eonnection wUh the low 
melting points of these eompounds of ten eauses a not ineonsidel'able 
supersatul'ation. During thc spontaneous erystallisation, which tben 
takes place, no welI-formed individuals, but erystal-aggregates are 
formed, Wllich are difficnlt of investigation. In addition, the peculial' 
softness of the crystals eauses most of them to exhiIJit curved plan es 
and considerable geOluetrical deviations. Again, owing to the heat 
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of the source of light dUl'ing the meastlrement the crystals soon 
become a dull smoface, so thaf the inaccuracy of the meaSUl'ements 
is still fUl'tllel' incl'eased by the less sharp limrtation of the signal 
reflexes. 

Of the 5ubstances examined the o1,tho-dichlol'odel'ivatives are both 
rhombic, tlle meta-derivatives probably all monoclinie and the para
dicblorodel'ivative trichmc, only tbe geometrically well-defined sub
stances of tbis series are described here in detail. In cl'ystalline 
form they show compal'aLlvely little resemblance to each othel', 
chiefly in consequence of the considerable deformation of the molecule 
owing to the mutual attl'artion of the Ol-atoms and of the (N0 2)-gl'oup. 

Fig.la. 1-2-Dichloro-3-Nitro-Benzene. 

~ 0 0 Ha . Ol . Ol . (N02) ; melting point: 61 CJ à 62° O. 
~ "<I (I) (9.) (3) 

1'1'" 

I ,; I I This compound crystallises fl'om a mixture of 
1: I 
I 11 ' ethyJ-aretate and ether and also from glacial 
I , ' 

'I :: I acetic acid, on very slow evaporation of the solvent, 
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in colourless silky needles, which are limited by 
smaIl, lustl'oUS pyramidal pJanes (Fig. 1). 

Rlwmbic-bipyramidal . 

a : b : c = 0,6472 : 1 : 0,2780. 

POl'l1lS observed: a= /1001 and b = 10101 equally 
stl'ongly developed and both very lustl'oUS; 
IJ = 12i$01, 711, = 11101, n = 14301; the latter form 
is tbe smallest of fhe three and reflects less sharply 
than pand 1n; a sometimes shows a delicate 
streak parallel with 0: a; 0 = /1331 lustrous, 

l-2-Dichloro-3-Nitro- yielding good reflexes. 
Benzene. The vertical zone is, geometl'ically very weIl 

constructed. The anguIal' val nes obsel'ved in different crystals differ 
but inconsiderably ti'om the avel'age values. 

lil easured: 
a: lJ = (100) : (230) = "1<44° 9' 
o : 0 ~ (133) : (133) = 130 51 1

/ 2 

p: rn = (230): (110) = 11 21 
171 : n = (110) : (430) = 7 71

/ 2 

n : IJ = (430) : (010) = 27 23 
a : 0 = (100) : (133) = 82 16 
ó: 0 = (010) : (103) = 7436 
o : 0 = (133) : (133) = 15 32 

Ca lculatecl : 

H°J4,' 
7 1 

27 351
/ 2 

82 7 
7434 
1546 

46'" 
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Readily cleavable along ó. On mand p right-angled little etch
figures are visible in cassia-oil, which eOl'l'espond with the indicated 
symmetry. In the vertical zone the direction of the optical elasticity 
aX.is is orientated on aU the planes. Au axial image was not observed. 

The speeifie gravity of the needles as determined by means-of a 
solution of mercuric-potassium-iodide was 1,721 at 14°. The equi
valent-volume is therefore 111.56 and the topical axes become; 

'f. : tp : ro = 5,5190 : 8,5272 : 2,3706 .. 
b. 1-3-Dichlo1'o-2-Nit1'o-Benzene. 

Oa H3 . Cl . Ol . (N0 2 ) ; melting point: 71° O. 
(I) (3) (2) 

Fig. 2a 

1-3-Dichlol'o-2-Nitro-Benzene. 

l?ig. 2b. 

The compound cry
stallises from carbon 
disulphide in large, 
colonrless, thin p]ates 
ofparallelogram shape 
or also in smaller thick 
crystals as shown in 
figs. 2a and 2b. The 
crystals are of ten 
opaque and difficult 

to measure; sometimes, how
ever, they are more lustrous 
and very clear. 

lvIo1wclino-pl'islnatic. 
t a: b : c=0,6696 : 1 : 0,4149. 

~ = 87° 512
/ 3 '. 

Forms observed: a = 1100j 
generally strongly predomi-

1-3-Dlchloro-2-NJtl'o-Benzene. nating and always sharply 
reflectingj q = 10111, lustrous and either quite as uarrow as 0 or 
else the broadest developed of aU, so that the crystals appeal' short
prismatic towards the clino-axis; 0 = 1111j, generally smalI, mostly 
streaked parallel with a: 0 and reflecting rather dullisly; b = 1010j, 
very small and of ten only present in a rudimentary form. 

Measured: Calculated: 
a: 0 = (100) : (111) =,. 58°44' 
q : q = (011) : (011) = ~'_ 45 21

/ 2 

a: q = (100) : (011) = * 88 11
/ 2 

o : q = (111) : (011) = 127 55 
o : q = (111) : (011) = 29 17 
a : b = (100) : (010) = 89 57 
o : 0 = (111) : (111) = 38 38 (about) 

128°25' 
2917 1

/ 2 

90 0 
3816 
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A distinct c1eavability waf> not observed. 
The crystals deposited from acetone, w hich were very large but 

dulI, show a pl'edominance of a oye1' b; they are mucb elongated 
along tile vel'tical axis and furlhel' possess a form which is probably 
12331 with (233): (100) = 67° 33', calculated 67° 24'. On a there is 
diagonal extinction ; the optical axial plane is 10101. One optical axis 
deseends almost pel'pendicularly on a. 

The specific gravity is 1,603, at 17°, the equivalent vohllne 119,77. 
Topical axes: "j: tr' : w = 5,0596 : 7,5561 : 3,1350. 

Although the parametcl'-relation a: band the angle iJ in this isomer 
are comparable witil those of tbe 1-2-3-derivative: 

1-3-Dichlol'o-2-Nitro-Renzene: a: b = 0,6696 : 1; iJ = 87) 52' 
1-2-Diehlo1'o-3-1Vit1'o-Benzene: a: b = 0,6472: 1; iJ = 90°. 

b 
their crystalline forms are still rather different; the relation - of 

r C 
the lat ter subslance is about 11

/ 2 that of the first derlvative. 

c. 1-3-Dicldoro-rl-Nit1'o-Benzene. 
Co H3 . Cl. Cl . (N0 2) ; melting point: 65° O. 

(I) (1) (5) 

In alcohol Ol' glacial acetic acid, in which solvents the compound 
exhibits a remarlmbly great crystallisation power, there are generally 
formed very long, flat columns of considerable thickness, Ol' also 
right-angled or obtnsely tl'uncated pale-shet'ry col ou red small thin 
plates. Owing to the great softness of the substance and its great 
pla~ticity, the I'rystals are in most cases so ill-formed and distorted 
th at measurements become impossible. With very slow evaporation we 
sometimes get bettel' formed crystals although Ihey are vl:'ry pOOl' in 
planes. 'filey have a peculia1' odoUL' resembling nitrobenzene. 

Mvnoelmo-p7'is J Jl atie. 
a: b = 0,5940 : 1 ; ,~= 58' 43'. 

Forms obsel'\'ed: a = 11001, broad and very lustrous ; b = 10101. 
na1'1'ower and less lllstrous; it is often absent altogether; rn = 11101, 
na1'row and c = 10011, smal! but very l'eflecting; tile habitus is 
elongated along the e-axis and then flattened 11001. 

lIfeasu1'ed: Calculated: 
b : m = (010) : (110) = *' 63 5 
a: e = (100) : (001) = * 5843 
a : rn = (100) : (110) = 26 58 
m: m = (110): (110) = 126 J5 
m:c =(110):(001)= 
b : c = (010) : (001) = 89 57 

12610 
6225 
90 0 
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The crystals are completely cleavable along (01°1, readily so 
along (0011. 

On (10°1 extinrtion occurs on orientation; on (0101 under 28° with 
l'egal'd to the vertical side. The optical axial plane is {0101; at the 
border of' the vision-sphere an optical axis is visible on (1001; the 
axial angle is small. The direction of the vertical axis is here the 
axis of' the greatest elasti('ity. 

On 11001 efch excrescences were observable with a circumference 
of' isoreeles trapezia, whose angular points appeal' to be connected by 
straight lines with a point sitnated in the centre; this point lies 
near'or to the smallest than to the largest of the two parallel sides 
of tlle trapezium. They agl'ee with the indicated symmetry. 

FIg. 3. The specitic gravity is 1,692, at 14° 0.; 

j 

t'm' 
I 
I 

I 
I ; 
: . 
~...., ).. ...... 
. ~i' . 

,'1/ cJ 

• L 

tbe equivalent volume is, tbel'ef'ore, 113,4. 

d. 1-4-DicMol'o-2-Nit1'o-Benzene. 
06Ha. Ol. 01.(N02) ; Melting point: 54°,5 O. 

(4) (I) (!) 

In most solvents this substance shows 
a very great crystallisation power, but 
measurable crystals are but l'al'ely 
obtainable, as most of the individ nals 
exhibit important geometrical deviations 
on account of' the great sof'tness of the 
material and of'ten possess cUl'ved and 
very dull plan es. 

Some time ago the crystal f'orm was 
incompletely I determined by BODEWIG ; he 

1-4-Dichloro-2-Nilro·Benzene. investigated rrystaJs deposited fl'om car
bon disulphide but did not succeed in obt.aining combinations admit
ting of a complete determination of tbe erystal parameters (Zeits. f. 
Kryst. 1. 589; Ann. Oh. Phys. (4). 15. 257). 

Fl'om acetone I always obtained the largest crystals, sometimes 
some centimetres in length; they are quite of the pl'ismatic type of 
the crystals investigated by BODEWIG and possess in addition a latera] 
prism; they exhibit, ho wever, such considerable deviations and are 
generally so opaque that an accurate meaSlll'ement is out of the 
question. 

I succeeded best by crystallisation from ethyl-acetate mixed with 
a little carbon-tetrachloride; the pale sherry coloured crystals flattened 
towards (10°1 so obtained, are very weIl formed and admit of accurate 
measurement. 
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Triclino-p inaco ida 1. 

a : b : c = 0,8072 : 1 : 0.8239 

A = 79° 33' a = 92~ 48' 

13= 114° 5H' 
c= 58° 35' 

p= 112" 51' 

y = 60° 5' 

Forms observed: a = (1001,' predominant, well-refIecting, bettel' 
than '6 = {010l, which form is also narrower; c = {OO L I, vel'y lustrous 
and weIl developed ; 1/l = {1101, narrow but weU-refIecting; q = {0111, 
narl'OW very lustl'oUS; l' = {I011, somewhat broader and yielding 
good }'eflexes. 

The crystals are flattened along a and elongated in the direction 
of th(' c-nxis. 

frl easlwed : 
a: c = (100) : (001) = t< 65° 81

// 

a: b = (100): (010) = ;r.121 25 
b : c = (010) : (001) = ""10027 
a : l' = (100) : (101) =,. 50 121/~ 
c : q = (001) : (011) = 't- 45 39 
q : b = (011) : (010) = 5444 
-C: l' = (001) : (fOl) =- 64 401/~ 
m : b = (110) : (010) = 75 23 
1n : a = (110) : (100) = 46 2 
l' : q = (101) : (011) = 51 50 

'In : l' = (110) : (101) = 65 36 
1n : q = (110) : (011) = 62 54 

Calclllated: 

54'48' 

64 401/~ 
7519 
46 6 
5135 
6522 
63 3 

The crybtals are very completely cleavable towal'dE> {0011; th 
plane of cleavage is very lustrous. 

On 11001 obtuse-angular extinction; its amount is small, ollly about 
70 40' in regm'd to the vertical side; in convergent light a dark 
hyperbole is noticed on this plane. 

The specitic gravity of the cl'ystals is 1,6t16 at 12" C.; the equi
valent volume is, therefore, 113,20. 

The topical axes are X:.,,: w = 4,8484 : 6,0065 : 5,1422. 


