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bhemistry. ..:..::. ~'On .s07ï7,e del'ivatives of Pltenylca1'bamic acid." 
By Dr. F. M. JAEGER. (Oomillunicated by Prof. P. VAN ROMBURGH). 

The following contains a crystallographic description of some deriva
tives, chiefly nih'oderivatives of lJhenylcaroamic aciel Co Hu J. NH . OOOH 
which have been kindly presentecl to me by Prof. VAN ROMBURGH. 

The sllbsta.nces belonging to this series, whieh have been investigated arc: 
Phenylca1'bamic Methyl-este?'. I 

.l."tletltylpheny lca1'ba1nic Metltyl-este?'. 
1-4-Nit1'omethy lpheny lCa1'bamw ]fetltyl-este1'. 

1-2-,,),-Dinitl'omethy lpheny lCa1'bamic ]fethy l-este?'. 
1-2-4-6-Trinitromethylphenylca1'bamic .J..~fethyl-este1'. (a-]{odification). 
1-2-4-6-T1'initromethy~JhenylcaJ'bamic ]{ethyl-este1'. (fJ-]fodification). 

1-2-:±-Dinitl'omethylpheny lcarbamic Aethy l-estel'. 
1-2-4-6-Tl'init1'omethy lphenylca1'bmnic Aetltyl-estel'. 

In addition, a description is given of1-2-4-6-]1etltylplwnylnitmmine 
m. p. 127 0 0., which has been obtained ii'om 1-2-4-Dinitl'omono17wtltyl
aniline m. p .. 178 0 O. by means of fnming nitric acid, which aniline 
is the product of decomposition of the two Dinitl'omethylpltenylca1'bamic 
estel'S on heating with strong hydrochloric acid 1), and which has been 
already described by me in the Zeits. f. Kryst. Bd. 40 (1905). p. 119. 

1. Phenylcarbamic Methyl-ester. 
Oa Hu . NH. 00.0 (OH a) ; m. p. 47 0 O. 
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. Fig. 1. 

The compound crystallises best from 
alcohol and always in the form of color-
1ess, elongated, rectangulal' little plates, 
which are very pOOl' in combination 
forms. 

Rlwmbic b~Jyl'a1nidal. 
a : b = 1,5952 : 1. 

The relatioll b: c cannot be determined 
on account of the absence of planes 
f'rom the zones of (100,001), and of 
(001,010). 

Forms observed: a = 11001, strongly 
predominating often vertically striped; 
p = 11101, very lustl'oUS; ?n = /12°1, 
narrow or totally wanting and sometimes 
as strongly developed as p; b = 10101, 
indicated only a few times; c = 10011, 
reflects weIl . 

1) VAN RmmURGH. On the action of nill'ic acid on thc esters mcthylphenylamino· 
fOl'mic acid. Proc. 29 Dec. 1900, Vol. 1lI. p. 451. 
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Jleaszwecl : 
a : p = (100) : (110) =* 57° 55' 

Calculated : 

a : rn = (100) : (120) = 38 31 -
a : C = (100) : (001) = 90 4 
rn:p = (120): (110) = 19 34 

38°34~' 

90 ° 
19 24 

P : P = (110) : '(l10) = 64 10 
p: b = (110): (010) = 32 10 

64 10 
32 5 

Completely cleavable towal'ds 10011 and towal'ds 11001. 
Orientated extinctioll on all planes in the vertical zone. The optical 

axial plane is 1°°11 with a as acute diagonal. The axial angle is -
smalI, the dispersion fair with Q > v around the a-axis. 

The sp. gr. of the crystals is 1,251 at. 19°; the equivalent 
volume 120,7. 

2. Methyl-Phenylcarbamic Methyl-ester. 
C6HG • N(OHa) • CO .. O(CRa) ; m.p.: 44° C. 

Fig. 2. 

The compound cl'ysta.llises from 
alcohol in large coloudess rl;ystals, 
which are frequently in . clusters, 
of ten exhibit rather opaque planes 
and possess a peculial' camphor
like odour. 

Rhornbic-bipY1'a1nidal. 
a : b : c = 0,8406 : 1 : 0,3~20. 

Forms observed: 
b = 10101, strongly predominating; 
rn = 11101, and q = 10111, both 
weIl developed and yielding sharp 
reflexes; l' = 12011, faidy lustrous. 

Different crystal-individuals ex
hibit not inconsiderable differen
ces in the angular values: 

Measu1'ed: 
b : m ~ (010) : (110) = * 49° 57' 

Calculated: 

b : q = (010) : (011) = * 71 38 
l' : l' = (201) : (201):::::: 103 25 
1'; 1/l = (201): (110) == ,61 ,,;9~,,';'-;~' 

.i:1 
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Vel'Y compietely cleavable towal'ds b. 
The optical axial plane 1001} whilst b is the fil'st diagonal. The 

axial a.ngle is sma.Il, the dispersion stl'ong and pel'ha.ps abnol'mal. 
It was not possible to pl'operly ('haractel'ise it with the means at 
my disposal. 

The sp. gr. of the crysta.ls is 1,296, at 19°; the equivalent 
volume 127,31. 

Topical axes: Je: tf' : w = 5,1358 : 6,1099 : -1,0569. 

On account of the symbol 12011 the relation b : c = 1 : 0,6640 has 
been taken. 

-3. 1-4-Nitro-Methyl-Phenyl-Carbamic Methyl-ester. 

CeH4 (NO~) . N (CHa) • CO . 0 lCHs); melting point: 1080 C. 
(4) (I) 

This compound crystallises fi'om alcohol Ol' benzene in the form 
of small delicate lleedles, Ol' large, pale-shel'ry coloured, somewhat 
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Fig. 3. 

va.lues. 

flat crystals, which, however, 
are very pOOl' in planes, and, 
therefore, do not allow of a com
plete parameter-determination. 

Monoclino-prismatic. 
a : b = 0,6640 : 1. 

(J = 70° 58'. 
Forms observed: 

c=10011 genel'ally stl'ongly pre
domina.ting; 'In = 1110) weIl 
developed; b = 1010), narrow. 
Of ten the pla.nes of mand bare 
curved and the crystals exhibit 
greater anomalies in the angular 

The ha.bitus is mestly broadly fla.ttened towards c, sometimes c 
and 1n are equally large and the habitus consequently becomes 
l'hombohedric. 

Very completely cleavable towards J001I. 
The optical axial plane is probably 10101; 011 C one optical axis 

is visible on the border of' the fteld of vision. 
The sp. gr. of the crystra.ls is 1,522 at 14°; the equiva.lent-volume 

!i;:;::: 137,98. 
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4. 1-2-4-Dinitro-Methyl-Phenylcarbamic :M:ethyl-estel'. 

C6Ha(NO~) . (N0 2 ) • N(CHa) . CO . O~OHa); 
(4) (2) (1) 

m.p.: 98° O. 

The best crystals are obtained fl'om 
xylene. They are of a pa Ie yellow colonr 
mld have the appearance of small, thick 
para11elogram-shaped crystals. 

Monoclino-p7'ismatic. 

a: b : c = 0,7597 : 1: 1,0875. 

~ == 88° 431
/ 3'. 

Forms observed: b = 10101, predomina
ting aml very lustrous ; l' = fï01l. broad 
and sharply reflecting; w = 11111, also 
broad and very lustrous ; 0 = fL111, some
what smaller than l' but giving a good 
reflection; q = 10111, sma11 /' and approxi
mately measumblc. Thc crystals are broadly 
flattened towards b. 

},;JeasU1'ecl : Ca lculated : 

0: l' = (111) : (101) ='" 32
0

44' 
w: w = (111) : (111) =*, 64 22~ 
0: w = (111): (111) =*: 86 371 
b : w = (010) : (111) = 57 51 570 49' 

b : 0 = (010) : (111) = 57 ° 57 16 , 

w: q = (111): (011) = 42 35 (about) 42 54 

w: 0 = (111): (111) = 58 26 58 12 

w : l' = (111) : (101) = 74: 12 74 24 

Oleavable towards 11111. 
On 10101, the angle of e~tinction with regard to t1~e side b: w 

is 22°; an axial image could not be observed. 
The sp. gr. of the crystals is :1 ,506, at 14°; t~1e equivalen,t volnme 

=169,32. 
Topical axes: X:..,,: w = 4,4794 : 5,8963 : 6,4:123. 
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5.r i-2-4-6-Trinitro-Methyl-Phenylcarbamic Methyl-ester. 

OeHi(NOi) . (NOi) . (NO,) . N(OH 3) • CO~. O(OH3); m. p. :118° 9. 
(6) (4) 12) (I) 

This compound OCCUl'S in two modifications. 
a-Modificatfon. 
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This a-modification is the one usually deposited from the ol'dinal'y 
solvents, alcohol, acetone, benzene etc. The crystals described here 
11ave been obtained from acetolle. They are coiourless or of a pa Ie 
sherry colonr and very lustrons. 

Monoclino-p1'Ïsmatic. 

a: b : c = 0,5758; 10,8382. 
(J = 75°41'. 

Forms observed: ?n = 1110), broad and very lustrous ; C = 1001), 
ideal reflection; q = !011), large and very lustrous ; W = !121), 
generally broader thal1 q, sometimes also narrower or even completely 
wanting; a = !1001, lustrons but l1al'l'OW; l' = (fOl1 is of ten wanting 
but l'eflects weIl; 0 = !1211 vel'y nal'l'OW and dull. 

Measzwed: 
a: c = (100) : (001) = * 75°41' 
a:?n = (100) : (110) = * 29 91

/ i 

C : q =,(001): (011) = * 39 .5 

Calculatecl~: 
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Af easw'ed: Calculated: 
rn : C = (110) : (001) == 77 321/~ 77°32' 
m : q = (110) : (011) = 6147 ~ 6139 . 
m : co = (110) : (121) == 2630 2627 
a : co = (100) : (121) == 47 551/~ 

) 

48' 0 
co : C = (121) : (001) == 5743 5742 
co : q = (121) : (011) == 3516 3512 

m : q = (110) : (011) = 8140 8159 

rn : 0 = CliO) : (121) = 34 391/~ 34 371/~ 
o : q = (121) : (011) == 46 191/, 4622 

C : l' = (001) : (101) == 65 381/~ 6536 

a : l' = (100) : (101) == 38 511/~ 3843 
m : 7' = (]:[O) : (101) == 47 2 47 3 

r: q = (101) : (011) == 70 591/~ 71173
/ 4 

No distinct plane of cleavability was found; pel'haps there is one 
present parallel to m. 

The symmetrie extinetion on !1101 with regard to the side 
'110) : (110), etc. amounts to about 18°; on a and c it is normally 
orientated. The average refraction is a trifle greater than that of 

/ a-monobromo-naphtalene. 
The sp. gr. gravity of the cl'ystals is 1,612, at 19° ; the equivalent 

volume is 186,10. 
Topical axes: Je: tfJ : (l) : == 4,2360 : 7,3555 : 6,1655. 
5b. Trinitro-Methyl-Phenylcarbamic Methylester. 

fJ-Modification. Wh en long kept, the Cl'ys
c: i I , ----=. tals of the a-modification turn I a little 
i: ! J 
: I ! i 

J i i i 
I I ! ! 

I ~ i i 
I: I I 

j i I1 
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darkeI', somewhat more orange-yellow. The 
symmetry u,nd all the angles of the a-modi
fication are, however, pl'eserved. 

Sometimes, the alcohol deposits long 
needIes together with crystals of the a

modification. These needies have all orange 
colour; at about 105° they. again turn 
yellow and then melt just a littfe below 
118°. Although it is not as yet quite clear 
in what l'elation these needIes stand to the 

j \ ! I' 
I! ! 
i I I • crystals, it is nevel'theless certain, that they 
[-111 l'~pl'esent a second leBs stab~e m~dification 

................... , ~:;_: I. .. " ...... ~...... of the compound. The meltmgpomt of the 
<.'1'ysta1s of the a-Illodification obtained from 
various solvents, or aftel' heating in diffe· Fig. 7. 
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rent 'Wàys, fluctuates between 114° and 118°. A furtJlel' investigation 
will be necessary to see what l'eally takes place here. 

Rlwmbic-bipY1'amidal. 
·a: b = 0,6596: 1. 

The relation b : c cannot be determined, for want of the necessary 
terminal planes. ' 

Forms observed: m = 11101, broad and lustl'oUS; C = 10011, very 
sharply reflecting; a = 11001, narrow, wen reflecting; p = 13101, 
very narrow and yielding bad reflexes. 

Measurecl: Calculatecl: 
a: m = (100): (110) = * 33° 24!, 
m': m = (110) : (110) = 113 11t 
m: c = (110): (001) = 90 1 
m: p = (110) : (310) = 20 17 (about) 21 0 
P : a = (310) : (100) = 13 2 (about) 12 24 

Perfectly eleavable towards 10011. 
The optical axial plane is 10011; the first diagonal is the a-axis. 

The apparent axial angle is in a-monobl'OmonaphtaJene about 86°; 
extraordinary strong dispersion with Q > v, round the fh'st bissectrix. 
Orientated extinction everywhere in the vel'tical zone. 

The sp. gr. of the needies is 1,601, at 19°; the equivalent 
volume = 187,32. 

6. 1-2-4-Dinitro-Methyl-Phenylcarbamic Ethyl-ester. 
Ce Hs (N0 2)r4) • (N02)(2) • Nel) (CHz) . CO . 0 (C2H.); m. p. 112° C. 

Fig. 8. 

... This compound cl'ystallises 
~-.-I-.- from a mixture of henzene and 

ligroineî in the, form of large, 
eorlourless, very lustrous crystals 
repl'esented in fig 8. 

J! onoclino-p1'ismatic. 
a: b: c =0,6525: 1: 0,7035. 

{j = 69°59'. 
Forms obsel'ved: C = {001}, 

predominating and very lustrous; 
b = 10101, about as broad as c 
and sharply reflecting ;m= {110}, 
weIl reflecting and properly 
developed, sometimes with deli
cate striping parallel to m: c ; 
q = 10111, nal'rower but readiJy 
measurable; l' = {lOl}, vel'y dis
tinctly developed and yielding 
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slünp l'etleÀes, 2) ~ 11201, ve1'y na1'1'OW aud dull; of ten absent 
altogethel'. 

J , 

}r.!.easU1'ed: Calculated: 

'm : 11'1' = (100) 110) = '630 11' 

rn : C = (110) : (001) = 1 73 2 

q: C = (011) : (001) = '1<33 28 

q : b = (011) : (010) = 56 32 

"'In : b '= (110) : (010) = 58 261 

1n : iJ = (110) : (120) = 19 12 

P : b = (120) : (010) = 39 23 l 
1" C = (101) : (001) = 58 10 

l' . m = (101) : (110) = 58 12 

111 : q = (110): (011) = 57 58l (circa) 

'1 .}' = (011) : (101) = 63 411 (circa) 

c : b = (001) : (010) = 89 58 

58 29 
19 17 

39 12 

58 5 

58 18 

58 41 

63 22 

90 0 

Very porfectly c1eavable towards /0011; like "glimmer" the crys~ 

tals may be reduced to very delicate lamellae. 
On 10011 orlentated e:\.tinetion; on 11101 the inclination of the one 

elasticity-axis towal'ds the vertical axis amounts to 19°; on 1°101: 
27° with regal'd to the sjde b ~ c, in the acute angle (J. The axial 
p]ane is, probably, sjtuated pel'pendicl1larly to 10101. By means of 
a-monobl'omonaphthalene etehed figures were obtained on m, c aud 
b, whieh are' in aceol'dance with the indirated symmetry. 

The sp. gr. of the crystals is 1,461 at 19° C.; the equivalent 
.volhme = 184,12. 

Topiral axes: X: 11' : <u == 4,9130 : 7,5296 : 5,2970. 

~ 

7. 1-2-4-6-Trinitromethylphenylcarbamic Ethyl-ester. 

CaH2 (N0 2 ) , (N0 2 ) • (N02) • N(OR,) . CO . 0 (C2H.); rn. p. 650 C. 
(6) (4) (2) (1) 
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The cl'ystals which have been meas
ured are deriveel fl.'om a mixture of 
benzene anel ligrome. 

Delicate, very transparent, flat, pale 
sherry-coloured neeelles which possess 
a strong lustre. 

Jlonoclzno-p1'ismatic. 
ct: b: c = 0,9759 : 1 : 0,3929 

{3 = 67°7'. 

Furms observed: b = 10101, yieldmg 
ideal reflexes and weIl c1evelopeel: 

o = fl211, a = 11001, anel c = 10011, 
y~ry narrow and elull; m = 11iOj, 
broad anel very lustl'oUS; q = 10111, 
weU developed anel yielelmg sharp 
reflexes; an orthodome Ih 0 kl 18 ineli
cateel but not measllrable. The neec1les 
are elongateel towards the c-aXlS anel 
somewhat flatteneel towal'c1s 101°1. 

llfeasurecl: Calculatecl : 
m . m = (,110) : (110) = "1<~mO 55' 

?n . q = (110) : (011) = 60 2 
q: q = (011): (011) = ~39 48 

1n : b = (110) : (010) = 48 3 

b : q = (010) : (011) = 70 6 
112 : q = (n 0) : (011) = 119 58 

1n : 0 = (110) : (121) = 6J 46 

o : q = (121) : (Oll) = 27 32 
q : 1n = (011) : (110) = 87 42 

m: a = (110): (100) = 41 57 

48° 

70 
119 

65 
27 
87 

41 

lt' 
6 
58 

2 
29 
28 

57t 

A ellstinct cleavability was not observed. 
The angle of extinctlOn on b IS 9° wüh regard to the vel'tlCaJ 

aXlS, m the aeute angle ct: Ci on 7f, it is about 61°· 
In 011 of cloves, &olntion figul'es were obiained as representeel in 

fig. 8; they are in accordance with the found syinmetry. 
The sp. gr. of the crystals is = 1,471 at 14° ; the equivalent 

volume = 194,J2. 
Topical axes: X = tp: w = 7~9976 : 8~1950 : 3,2198. 
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8. 1-2·4-6-Trinitrophenylmethylnitramine. 

CoH. (NOs) . (N02) • (N02) • N (NOs) (CRa); m. p.: 1270 C. 
(6) (4) (2) (1) 

The compound is obtained fi'om benzene + acetone in the shape 
of smalI, very strongly refracting, pale shel'ry-coloured needles, which 
possess a strong lustre and are, geometrically, very weIl built. 

~_ •• __ ."."_ •• _ •• _."'_. __ "''' __ •• ''''''''_'''''''_40''_'''.''_'''''''''''' ._._ ........ _ ............. .. !.o .. .. 

/ \ ,/ ./·····················_·_··ë·_··-·· __ ·······~·· ...••.•.......... i'" . 
:q'/ 

;" ..... 
a.. 

Fig. 10. 

, .Jlonoclino prisrnatic. 
a: b : c= 2,7823 : 1: 3,5242. 

~= 75° 31r. 

Forms obsel'ved: c = 10011, most strongly developed of all; 
a = 1100} and J' = fiOI}, both strongly reflecting; q = 1011} some
what more opaque. 

J'leaSltl'ecl : 

a: c = (100) : (001) = '" 75° 3l! 

a : l' = (WO) : (TOl) = ,j< 43 36! 

c : q = (001) : (011) ='1' 73 40 

c : l' = (001): ([01) = 60 53 

q : q = (011) : (011) = 32 32 

a': q = (100): (011) = 85 54 

A distinct cleavability was not fOtllld. 

Ca lcztlatecl : 

60° 53' 

32 40 

85 58! 

Optical axîal plane js 1010}; on-'f0011 one axis is placed nearly 
perpendicnlar. The doublè·~refraction is moderate and negative; 
extl'aordinarily great dispersion with f! > v. 

The sp. gr. of the Httle crystals is: :J ,570, at 190
; the I;'quivalent 

volume = j 82,16. 

Topical axes: x: tf': w = 7,4485: 2,6772 : 9,4347. 


