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(First Paper.) 
The action of iree nitrous anhydride upon organic bodies capa- 

ble of reacting with it,  varies greatly and is generally productive 
of changes more profound than simple substitution. But if under 
the influence of this action substitution products are formed, 
these belong to she nitroso, or to the isonitroso, compounds. 
T h c  formation of nitro products, however, in this manner is 
exceptional. 

Thus, primary amines of the fatty series are changed into the 
corresponding hydroxyl derivatives, while secondary amines yield 
nitroso amines and tertiary amines are not acted upon. Amido 
bodies of the aromatic aeries are transformed into diazo com- 
pounds, while the imide group gives rise to nitroso derivatives. 

Some investigators have found the action of nitrous anhydride 
t o  be oxydizing" upon bydrocarbons and substituting in the highest 
degree upon phenol t forming picric acid with the latter. An 
easily accessible reference for the general literature of this action 
of nitrous anhydride upon organic bodies is Beilstein's Handbnch 
der Organischen Chemie, 1886. 

I t  has seemed to  us that  in lessening the violence of this reaction 
by the diluting influence of some third suhstance of indifferent 
behavior new results might be obtained. Other chemists have 
attempted in  a general way to control the method and make it 
more readily available. Thus Stenhonse & Groves J used a solu- 
tion of nitrous anhydride in conc. sulphuric acid to  prepare 
nitrosophenol and Weselsky 5 used common ether as a dilutent 

(Vol. I., pp. 110 and 111.) 

* A .  R. Leeds, J. Am. Chem. SOC., 2 (1880), 17. 
?A.  R. Leeds, J. Am. Chem. SOC., 2 (1880), 422 
$Ann. Chem. (Liebig), 189,354. 
3 Ber. chem. Ges., 8, 98. 



a ON THE ACTION OF NITROUS ANHYDRIDE. ETC. 

for N,O, in the preparation of diitzophenol nitrate and mono- 
nitro phenols. About fifteen years ago, one of i i r ,  experimenting 
then on carbon disulphide, found this 1attt:r to be a n  excellent. 
solretit for gases of very different chtractCr, aiid a t  that  time * 
tried the action of riitrogeii dioxide ciissol~ecl in C S 2  upon differ- 
en t  bodies. The results n o t  h i n g  of special iiitcrert, :iltlioiigh they 
showed the possibility ( I F  obtaiiiirig substitutioii as well :is rtdilition 
productst in this way, t i le  I W  of ii soliitioii (Jf iiitroiia :tnhylridt? 
in  carbon disulphide suggested itself :IS t h o  next  atek). 'l'lie results 
here submitted are to be regarded a s  pr~1i i i i in:~ry only : the authors 
intend to pursue the  investigation u t l  to ap1)ly the  reaction :~bovc+ 
mentioned in many different cases. 

First  as to the prepitration of i i i  t rous ;tiihydi.icle. Arsenious 
oxide ( A s 2 0 3 )  in w r y  fiiie powtlci. is trcntctl with c. 1). nitric 
acid of 1.42 sp. gr. i n  :t c:ipac,ioiis fl:tsk 1irovitled with clelivery 
tube and thi,stle tube with safety bl l l1JS.  The  giis is slowly gen- 
erated mid passed tlirougli severiil I- t,iiljes f i l l i ~ l  with spirals and 
flat pieces of test lcad so 11; to free tlit! gas Jixoiii a11 nit,ric acid. 
The rcceiwr, from the start .  is s:urrciuiirlctl \vitli ii r i i ixturc  of ice 
and  salt, and the green liquid aljtainerl is ~ctlistilleti oiict: f rom this 
receiver into a similar oiic n l i i c l i  is 1)ut into tliv f i  

while the first is immersed i i i  tellid \ v t t t ~ ~ .  
fluid is obtained and only traces ut' li(Iuic1 i ~ i t r i c  x i t i  rentaiii in tht: 
original receiver. 

The S ,O, thus  prepared is then gcwtlj p u i d  iwto carbon 
disulphide, pre~iously purified aiid freed f rom dissolvctl sulpiiur, by 
shaking i t  a t  intervals, for ii tlay or riiorca, wi t11  Iricrcury. The 
mixture of CS, and S , O ,  must :ilso stail11 in t,lic Erwziiig mixture. 
This  is the  nitrous ariliylriclc solutioii i ~ s  we in\-ai,iLLbly ust? it,. 
T h c  body to be acted upon is likewise dissolvcrl iii C'S2 and kept  
in  the  cooling mixture. 'L'he nitrous :uiliydriclc solution is added 
t o  the solution to he treated very slow;j-, best i n  drops. The heat 
of the rewtion is thus kept down ad muoh :is p( 
spontaneous emporation of some of the CS, assists i n  t h c  reduc- 
tion of temperature. The organic substances w h i c h  have thus  

' Y l i ~ i q  ;I 

_____ _____ __._ .. _ _  
* Bey. d. c11r:m. h s . ,  S, 1616. 
t J. Ani. Chem. Soc., 4, 252, 1882. 
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far  been submitted to the action of nitrous anhydride by the 
above metliods are benzol, phenol and diphenylamine. 

Benzol a i d  ,Vifrous Adiydride.--The products under these con- 
ditions are exclusively moiio-nitrobenzol and para-dinitrobmzol ; 
the  latter, which is formed in larger quantity, occurs in flat 
crystals, which after the first recrystallization melt a t  exactly 89" 
C. Under the conditions it could not be ascertained whether 
nitrous oxide was amongst the products of reaction ; but if this 
be assumed, as i t  may be, according to the investigations of 
Leeds*, we may write as the equation for this reaction : 

U,H,+2Kz0,= para  C,H, (XO,),+H,O+N,O, while for 
t h e  forrnatioii of mononitrobenzol, which is obtained a t  the same 
time, the equation would be : 

this  equation two molecules of benzol must take part  in the reac- 
tion, and, since an excess of nitrous anhydride was used, the pre- 
dominance of the dinitro compound is explained. 

Leeds (loc. cit.) working with undiluted nitrous anhydride ob- 
tained, in addition to mononitrobenzol, oxalic acid with water of 
crystullizntioiz, and the formation of this latter makes i t  more 
than likely that  our reactions took place in the manner above 
suggested. 

Pheitol nitd Nitrozcs AiLJiydride.-In this case the results cor- 
responded in part to those of Weselsky (Zoc. cit.) who used common 
ether  as a diluting agcnt and obtained orthomono- and paramono- 
nitrophenol, but Weselsky obtained a t  the same time diazophenol 
nitrate, which precipitated; of this we did not obtain a trace, 
while nitrosophenol formfd one third of the products in our ex- 
periment. Very small quantities of higher nitro compounds, which 
formed also, may, for the present, be neglected. 

The greater part of the volatile orthonitrophenol remains dis- 
solved i n  the carbon disnlphide, while none of the paranitro- 
phenol is dissolved. This solution is easily decanted from the un- 
derlying liquid which contains some ortho, and all of the para and 
nitroso compounds. The separation is effected by distillation in 8 

2C6H,+2N , 0 = 2 C6I3,KO,+H,O+N,O. According to  

* J. Am. Uliem. SOC. 2 (1880),426. 
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current of steam and the para compound is thus  left i i i  the retort, 
h i t  portions of it, though not \olatile. as w.ell :ts some of tile 
non-volatile nitroso compound a r e  carrietl over i i i h  tlie distillate, 
wliicli renders purification necess;try. 'I'ho distillaic is sli:~E;cii 
with ether. Froni this soltition, which \ v i i s  i i o t  yellow but 
strongly dichroic butween purple and greeii, 01 i v v  gi.i'cii C I  

of oi~tho~iitroplieiiol were obtnincd. T l i ~ s x ,  wlicii iwlissolved i i i  

w t e r  m c l  distilled i i i  :L small fraction tiilic a t  gttiitlc iit:;it, yieltlctl 
:t c i ~ ~ p  of beautiful, straw yellow c'rystitls of ortlioiiitloplieriol m l i i c i i  
1nel tctl ;tt 4:)c c. 

Tlie remaining liquid in the fraction iitbc showed Liebermann's 
nitroso reaction and  decomposed to  black, r to~dei ,y  bodies as  im- 
 pur^ nitrosophenol does. Y'Ii(~ I)~ir:~nitro~)lienol w;m crystallized 
from its solution and, after frequent recrystallizations, WRS ob- 
taincld in crystals an inch in length, sliowing thc exact melting 
point of 114" C. The  reaction offers us also two !tell defined 
cqnatioris. J'or the formation of the  two isomeric mononitro- 

2C, €I, OH+2NT, O,=2C, 11, SO, O H f H ,  O + N ,  0 ;  

2C, H, OH+N, O,=H, O+i?C, 11, NO. OII ; 

pl1eIlols : 

and for  the  nitrosophenol, 

Dip?tei~ylnw!i,be n,Ld Nitrous diif~ycl~it2c.--'l'liis reaction w:is 
effected in three different ways : 

1.-The diphenylamine was dissolved in absolute alcohol and tlie 
solution of nitrous anhydride in CS, was added. 'The alcohol not 
having been aifficient to keep all the carbon disnlphide dissolved, 
enough was added to obtain a uniform solution. 

11.-The diphenylamine as well :is the nitrous anhydride were 
separately dissolved in CS, and the solutioiis were then mixed. 

111.-Experiment 11. was repeated with diphenylamine dis- 
aolved in CS, in vhiah  an equivalent amount of sulphur had pre- 
viously been dissolved. 

1. This oxaeriment furnished after twelve hours an  abundant 
quantity of light wax yellow needles a quarter of a n  inch long, 
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which had in crystallizing adhered to another componnd forming 
small, brick-red, warty masses. The separation of these two 
compounds was based upon the  lesser solubility of tlie red por- 
tions in ether and their greater solubility in benzd. Very small 
quantities of ether were added to the bulk of the mixture of 
crystals after they had been very thoroughly pressed between 
filter paper. T h ~ i s  solutious were obtained wliioli on crystallizing 
gave an abundance of the ycllow and but few of the red crystals. 
Repeated, insnfficient exhaustion of these with ether, gave us 
finally, perfectly pure, light amber colored, thick prisms, which 
mere paramononitrodiphenvlarnine, melting a t  133" C. 

The  red portions, 'also crystallized from ether (benzol was 
abandoned as a solvent, because the  snbstance, as long as i t  was 
not quite pure, sepwated too slowly from this solvent) were sub- 
jected to sublimation and yielded a beautiful, scarlet red snbli- 
mate of very long needles, melting a t  210" C., thus indicating 
tha t  the compound was orthodinitrodiphenylamine. I n  one par- 
ticular portion of the ethereal solution of tlie pinrn componnd, a 
large quantity of thick, hard,  garnet-red crystals which appeared 
to  be rhombic octahedra were obtained. Crushed in a mortar 
these crystals gave an orange-yellow powder, melting a t  215" C., 
properties characteristic of paradinitrodiphenylamine. 

11. and 111. The  carbon disulphide solution of diphenylamine, to 
which equivalent amounts of sulphur had been added, when mixed 
with solution of K-20,  in CS,, yielded, on rapid evaporation, prin- 
cipally crystals of paramo~ioni t rodip l~e~i~lamine ,  me1 ting a t  
133" C. When, before evaporiition, absolute alcohol was added, the  
total amount of sulphur was precipitated. The  siilphur had been 
added in order to see whether this element, which reacts so easily 
with diphenylamine, could not, simultaneously with the nitro- 
group, be incorporated into it. 

In experiment I, tlie mother liquors were allowed to crystallize 
to  the very last drop and thus, snccessively, mixtures of crystals 
were obtained which tippeared progressively darker. The  forma- 
tion of nitroso compounds was suggested by the  dark greenish 
coloration and the perceptibly acid odor of the  latter portions. 

We have made a number of varied qualitative experiments upon 
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other compounds of the aromatic series and intend soon to de- 
scribe the action of N,O, i n  CS, solution upon the aldehydes, 
acids aiid ;Imido derivatives of t h e  same. 

College of the c‘iiy of Al-eu~ S i j rk ,  t J ( t u u l i ~ ~ y  J d ,  1890. 

ON THE ALLEGED smmJizLuio?r’ OF I ~ I V E R  WATER 
ET M1X.E W‘ATF,K. 

Bl- A. A. 13iw:se.\ras. 
-- 

During an epidemic of tgplioitl feve i  which cjccnrred i i i  the  
city of Wilkesbarre, Pa., in tlic S u m m e r  of lSlS9, questions arose 
as to the purity of the differciit sources of water supply upon 
which the city depi:itded, aiid tlie writer was called upon to make 
a n  examination of the waters i n  question. The  water of tlici Sus- 
qnehanna Iiiver is one of tliese ;ind is tlie only one concerned in 
the  preseni discussion. Thc  liistoiy of the opiclemic and  i ts  
causes is n o t  a t  present t o  the purpos’. 

I t  was foniid tha t  tlie river water was preferred by the public 
and  by local physicians to  water f r o m  nd jiuxnt mountain stminis 
in spite of the fact tha t  it reccives iibiive Wilkesbarre the sewage 
of nearly 100,000 people in t l i e  course of ten niilcs, the city of 
Scranton, which disc1i:trgw its eewtge inLo t h e  S u s q u e l ~ ~ n n a  
tlirougli :i tributary, the 1,ack;iv;aiiii:i. :tiid of I’ittdtori. which is 
directly on tlie river,  bciiig the principal sources of contamina- 
tion. 

This peculiar faith in the purity of a river so open to defilement 
is traceable i,n part  to the general indiEerence to filth tha t  is known 
to  be largely dilutcd, but inncli more t o  the influence of certain 
articles published in the l o c ~ l  papers with tlie stamp of official corn- 
inendation and the authority of scientitic or ymsi scientific opin- 
ion. 

I t  was beliered by the people of Wilkesbarre tha t  the  river 
water was peculiarly free from possibility of transmitting infec- 
tious diseases because of the considerable quantities of mine water 


