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another element than the distortion or displacement to 
which Dr. Chapman very properly refers, namely, the 
josirzbn i?z zuhz'ch t h  hrnzit is h~>lido r  #Z~ced. In Dr. 
Chapman's figures, the organ rests upon the  medulla, 
and upon the ventral aspects of the frontal and temporal 
lobes ; were it brought into something approximate to 
its natural position, or to the position of the human 
brain, the occipital lobes ~vould sureiy project beyond 
the cerehellu~n to a n  appreciable extent. It  \vould he 
well if the next Orang's head should he sawn into sec- 
tions parallel with the mesial plane, and the braill figured 
z ' n  situ. 

It is gratifying to find Dr. Chap~nan,  like Humphrey 
and Barnard, insisting that the " scansorius " muscle of 
'I-raill is really the e n t o g l u t ~ u s .  But Dr. Chapman 
does not seem to have observed the curious little muscle 
passing over the capsule of the acetabulum which Prof. 
Earnard has called " ilio-femoralis subrectus," and 
which, in the opossum, Coues seems to have rnistalten 
tor the unlucky " scansorius." 

X novel and significant suggestion is that, " morpho-
logically speaking, the laryngeal pouch of the anthro- 
p o ~ d s  would be homologous with and replace the two 
layers of the cervical fascia in man." 

This otherwise very conlmerldable paper is marred by 
suliie important n~isspellings, as  of i~z'?~nz 	 by &lenmryer a n d  Graebe :I\-hich is made 
I'IEicn? twice on page 4, and by an occasional obscurity of aphtocl,inon (csH $) (c,, c l n  0,)pieltli
style which sometiines renders the author's meaning aci(l C ,  H, z g g ;  an(, it isdoubtful. 13. G. W. 

transformed by tile action of pentachloride ot phosphor- 
--.*.____ 

us into the pentachloride of naphthaline (C, Hs CI) i(C, 
Cli) and this on oxitlat~on produces tetrachlorphthalic 

O X  THE CONSTl'I 'UTIOK O F  T H E  NI\E'H'~'HA-

L I N E S  AXD TI-IEIIZ DERIVATIVES.  


(,Translated fronl the Ger1::on.i 	 two symmetrical rings, and that it can only have the 
formula of Erlenmeyer by the acceptance of K&kulk's 
benzol scheme. 

i i ~ n o n gthe many aromatic hydrocarbons, naI~hrhaline On the other hand, the ortho- ( I ,  2) position of phthalic 
is one of the most interesting. T h e  causes and laws of acitl is likewise shown which was corroborated by the 
isonlerism may he  studietl trom the  numerous isomeric examination of the benzol hi-derivatives (Graebe).7 
crirnpounds on one haud, 11-hile on the other, much in- L ~ d e n h u r g i  and WredenQ have objected to Graebe's 
formation is derived from the consitleration tha t  many of rnethod of proof, on account of the derivation of tetra-
these have acquired a great importance in the tec lm~cal  chlorphthallc acid f i o ~ n  phthalic being uncertain. I t  
arts. In consequence of this, a great numher of inenlolrs can just a s  well be obtained from tere or isophthalthic 
exist on this subject, and they are scattered abroad acid. This is improbable, because the tetra-chlorphthal~c 
among the numerous scientific journals, It is, therefore, acid used, agrees in all its properties (formation of anhy- 
no simple nlatter for one to obtain a clear survey of the ilrides, etc.), ~ ~ h t h a l i c\Vitfl acitl, and not with its two 
r~aphthaline question. \57e hope that the lollow~n,a isoniers.:~' 
pages, compr&ing material origfilally collected for 06 11. Napl~tl~alinetetrachloridc(C, H4), (Ct H4 Cl,),
own information. will be ~velconled bl- such of our pro- by osidatio~i gives phthalic acid Ce Hi { (Laureut).
fessional colleagues as may h a w  occasion to rtudy this 
subject, for we tee1 assured that  by collsulting this article On su1)mitting it to dry distillation it becomes converted 
much of their time anti tabor will he economized. into the ir and 3 dichloronaphthaline (CB HI) (C., H1 CIg) 

and the latter ( 1 ) produces, on ox:dation, dichlorophtalic 
COKSTITUTIOS O F  N A P H T H A L I N E .  acid Ce H? C1, { $:::: (Atterberg).'" 

Naphthaline was cliscovered in 1826, by Garden, and 111. hIonochloronaphthalinetetrachlorideC, H,(C, Ha 
subsecluently widely studied by many i~lvestigators ; yet C1 Cl)i may t x  converted into ordinary phthalic acid by 
its constitution remained undetermined for more t h a ~ i  oxidation. (P.2nd E. Depouilly and W~clman'"1 
forty years. In the year 1866, I<iliultl publishecl his in- Cc. H,( C ,  TI, CI) which thehJor rochlorona~~l~tha l~ne ,  is 
genlous and fertile theory of the aromatic cornpountls, basis of the above compountis may be converrrd into 
consiclering them a s  derivatij.es from a singlt: hydrocar- ~~ - -

bon, benzol. Soon after E r l e n m e y e r s o  extentled this I " l3ai X:ipht'ii 11 uud .-cine I ) v r ~ v . i ~ e  l i r aunschwei~(18701. 
Weutsch i :  Chen, (:e,.. 1 Y, ;a,! ( ~ $ 7 6 .i 
7 . i n n .  Chein. Ph:irni., C 'XLlX, ? (1869.) 

wntten by 3IXI. F. Reve t .d i~~  der  arunlatiq~hen 1 -e rb lndunge~~  
Nijttinn published i*? Gt.neva(enrly this year. I n  addition to thc : 'I)eutche Cheiil. (;eb., 1X 547  (1377'
tes t  he%with given, the original pamphlet was supplemented with sevcral '0 (:hem. 1-47> 11877). 

- XOTE.-The follomine memoir and E:. , 'i'heorie 	 Braunschweig. 1876, p. 36.  

l ) c u ~ ~ c l ~ u  Gui ,  I);, 
valunble tables. These sho\vrd the derivation and behavior 3~1 th  ' 1  < ~ ! > i ~ n . .  11->10.re:igentj ><c ,  P~tri,% (1865). 
of the various substitution products. j t  i; with reyret that  we are obliged ." Ci111 Saftal ins  IClorfiireningar, Upsala, 1877,  p. 16. SO'. Chim. 
to  omit them. T h e  space which they moiild occupy, t o y ~ t h e r  with il!e I ' r i r ~ b .YA\T-lII. 505 (1877). 
fact thnt they are not of  mcnernl ~nterest ,  does not seem to warrant thew \Vredun ihiruht(it might possibly have the constitr~rioll. 
~nsert ion.  l.he entire artrcle is ilndoubtcdlp the hest resumi of the difier.. C I  cicnt theories concerning the forniatioli of the naphthalines in existence. 
fin i rs inro?.~.)  C - C - C - COOH 

L i\nnalen der Chemie und Pharmncie, vol. C X X X Y I I ,  p. izu (1866). 
I 

II I li 
? 'Ann. Chem. t'harm., CXXXVII ,  3 6  (1866). C -- c - c -- Cool-I 
3 Ann. Chem. Pharm., CXI,IX,  I (rSGg). i CI -- C1 
= Ann, Chem. Pharm.. CXI.11, z j ~(1867). Comptea Kendus. 1 thnt  is to say, be derived fronl an  isometric hypothetir: benzul. This 1s 

L X I I I ,  788 and P34. 	 ho\svever, extren~ely improbahle. 



COOHchloronitrophthalic acid Co IIn Cl (NOz), I COOH 
(Atterberg).'o 

IV. This same monochloronaphthalinetetrachloride 
yields on saponification with alcoholic potash the 
trichloronaphthaline Cs .H ,  (C4 C1, H) melting a t  SI" ,  
and this, by oxidation, produces trichloronitrophthalic 
acid, C (NO,) Cl, {Egg;. (Widman.12) 

V. Mononitronaphthaline C, H3 (NO2) (C., H4) pro-
duces, by oxidationwith chromic acid, nitrophthalic a c ~ d  
Cs H3 (NO2) 1 melting at 212", which can also be 
obtained directly from ~ h t h a l i c  acid by the action of nitric 
acid. (Beilstein and Kurbato\v.14) 

On the other hand, naphthyla~nine C, 13, (NH,) 
( C r Ha) which corresponds t o  this nitronaphthaline may 
be  oxidized, by means of permanganate, into ordinary 
phthalic acid (Graebe.'" H4 {C C ~  

Binitronaphthol CB H (OH) (NO2)? (C., H,4), produced 
from naphthylamine, also yields, by oxidation, phthal~c  
acid. (Liebermann and Dittler.") 

This last proof is indisputable, a s  it shows couclusively 
that  no matter which half of the naphthaline ring IS 

oxidised the same uhthalic acid results. Na~h tha l ine  
must therefore poss&ss an  absolutely symmetridal struc- 
ture, and hence the following formulz,  proposed by 
Wreden, lose evtry support. 

C H  C H 

/ ' \ C - C H 2  
I3 C 11 I I3 C C-C I3 -CH 

I 1 - C H I I 1 1 1  
H C C - C  U 11 C C-C H--CII 

c H C H 

Berthelot,I8 and latter Ballo,'Q!educetl from the for- 
mation of naphthaline from benzol or styrol and aethyle~le 
the formulze : 

CH--CH-C-CH-CH 1 
1 1 I! 1 11 ,

CH-CH-C-CH-CH 

T h e  above formula explains very clearly, the corres-
ponding syntheses and is also symmetrical but it c anu i t  
be accepted because it would give the following formula ' 
for benzol: 1CH-CII--CH 

11 / I/ I 
CH-CH-CH 

1 
in which the six hydrogen atoms have not all the  same 
value. T h e  univalence of the same is positively shown 
from tlie examination of Ladenburg, I-Iiibner ancl Peter- I 
mann, Hubner and Wroblewsky. 

I6OBIERIS3I O F  T H E  NAPHTH.SLINE DERIVATIVES 

Faraday2(kbserved while investigating the sulpho-acids 
of naphthaline that two isomeric mono derivatives were 
formed. Since then an  entire series of others have been 
discovered. Almost all of the biderivatives exist in two 
moditications, and tlie number of isomers among the 
higher substitution protlucts is very numerous. T h e  for- 
formula now used to represent naphthaline esplains this 
fact in a very satisfactory manner. 
- - -~ . - - .--p~ 


p~iracnlnun,I n .  a ru .I 

17  Ann. Chem., CLXXXIII,  228, (1876). 

1 8  Ann. Chem. Pharm. CXLII,  251 (1867.) Comptes Rendus LXIII .  


788 and 834.  
' W a s  Naptalin und seine Derivate. 
?'Ann. Chin,. Phys. XXXIV, 164. 

One observes, therefore, that it is not indifferent whether 
the hydrogen consecutive to the four combining carhon 
atoms are replaced or whether the four combining posi- 
tions furthest removed from them, are  replaced. On the 
other hand it is evident that  the hydrogen atoms in  
groups of four possess equal values. In order to  d~st in-
guish between these two varieties of hydrogen atoms 
Merz" has designated them by the  letters a and 13, ant1 
distinguishes the isomeric series a s  t he  a and /3 deriva-
tives. H e  did not, however, state to which of the posi- 
tions of the hydrogen atoms belonged the a and Nhich 
the /3 series. 

Wichelhaus," soon after, forming a theory on the analogy 
between the CL naphthol with phenol, assumecl that the suh- 
stituting hydrogen atoms were combined with the carbon 
atoms in both compounds alike (i.e. in a similar mannrr)  
and hence the n position must correspond to the com- 
bining place furthest removed from the carbon a:oms. 
Especially as  they are  more like the benzol carbon atoms. 
Subsequently when it was shown that  naphthachinon 
was an  a-n derivative (Liebermann and Dittler ") and 
the para ( I ,  4) position of ordinary chinon was definite-
ly settled, the notation was changed. 

This demonstration is untenable however, for  Sten- 
house and Groves, 2 4  have tl~scovered a second napththa 
chinon, viz. : the p, which likewise contains the  t n o  
atoms of oxygen in the same ring ; hence it follows that  
there are chinons which do not have their oxvpen atoms 
in the paraposition (I, 4). Consequently tt;e-constitu- 
tion of ordinary naphthachinones, a s  well a s  the position 
of the a ancl /3 atonis again becomes doubtful. Fortu-
ately however other experiments, made under different 
conditions, permit the final answering of this question. 

We hare  sern horv Beilstein and Kurbatow :..by the 
oxidation of nirronaphthaline, which is an (L derivative, 
have obtained ordinary nitrophthalic acid, melting at 
213'. Theoretically, there are but two isomeric n ~ t r o -  
phthalic acids possible, both of which have been prepared. 

1. 11. 
/ ,  

I I 

T h e  first melts a t  212' ; the other, discovered by 0. 
Miller, melts a t  165'. 

T h e  latter, according to the-exact researches of this 
investigator, corresponds to the oxyphthalic acidof Baeyer. 
On tlie other hand, Schall, ", in the course of his research- 
es on the hydroxylated benzoldicarbon acids, demonstrat- 

23 Ann. Chem. CL.XXXII1, 238 (1876.) 
2,k Ann. Chem. Pliarm. CLXXXIX, 145 (1877.) 
2 5  De~itsche Chem. Ges. XII ,  688 (1879.) 

Deutsche Chenl. Ges. XI ,  1191 (1878.) 
2' Deilt~che Chem. Ges. XII,  816 (1879.) 
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ed that  the corresponding oxyphthalic acid has the follow- 
ing constitution. 

OH -COOH 

Nitrophthalic acid, meliing at  165",has the'second (11) 
formula, while the  one mtlring a t  212,', has the  first (I) 
formula. A s  stated aborre, theseare both produced from 
nitronaphthaline, which is itself an n and so 
it is demonstratetl that  the a position is the one nest to 
the two common carbon atoms. T h e  hydrogen atoms in 
naphthaline are ccmbined in groups of four, each of which 
is equivalent ; this follows naturally from the observed 
facts in benzols. 

Atterberg, in his masterly researches on the chlo-
rinated naphthalines, found that in naphthaline, the 
four (L positions are of equal value without any reference 
to the benzol formula. According to cle Kon~nck ,  Mar- 
quardt and Atterberg, nitr~na~vhthaline may be  con-
verted into monochloronaphthaline. Therefore, in 
these compounds, the nitro and chioro groups holtl the 
same position. T h e  monochloronaphthaline may, how- 
ever, be converted Into a nitro and that into a 

-

In the case of the higher substituted naphthaline de- 
rivatives, the  number of possible isomers is considerably 
increased, especially when the groups are unequal. When, 
however, the groups are equal, fourteen tri-derivatives, 
twenty-two tetra-derivatives, fourteen penta-derivaties, 
ten hexa, two hepta, a n d  a single octo-derivative, in 
which a11 the hydrogen has been replaced, are obtained. 
There are, for example, seventy-five possible chlorine 
naphthalines ; of these, however, only twenty-four have 
been p r e ~ ~ a r e d .  In order to  simplify the nomenclature of 
these numerous compounds, we will distiuguish the two 
f'om each other by designating the same position in each 

" I )  and P2. 
a1 a1 

2- ,?-

When a compour~d contains both of its substituting 
groups in the same ring, we will c o m b i ~ ~ e  the latter after 
Jo ' i n '~  method, that  is, by a simple line, as  for example, " : -p l ,  ( ~ l - p ,(~ l -a ' , etc. When, however, the groups are 
d ~ v ~ d e d  

Gertetl illto two different dinitronaphthalines, and those 
into two digerent dichlornaphthalines ;. and J?.Hence 
all three dichlornaphthalines 8,y ,  j ,  contain a ch]orille 
atorn in the positioll of the nitro group of the nitronaph- 
thalines. ~h~ remaining chlorine of the 
thr te  compounds must take different positions with refer- 
ence to the first, siilce otherwise the  three compounds 
could llot be different. t-\ll of the chlorine atoms of these 

possess an  position, consequently the naph- 
thaline molecule must posjejs four a positions of equal 
value. 

I IETERMINATION O F  T H E  CONSTITUTION OF T H E  
N A P H T H A L I N E  DERIVATIVES.  

'The constitution of naphthaline derivatives is ascer- 
tained by converting thein by a simpke reaction into 
another of known position. T h e  nitro derivatives may, 
tor instance, be converred into the  chlorine or bro-
mine derivatives by the chloride or bromide of phospho- 
rus, and then by reduc~ion into the amido derivatives. 
These latter may, by means of their diazo-compounds, be 
converted ~ n t o  phenols, chlorine, bromine (and perhaps 
iodine) derivatives, and by means of formic acid Into ni- 
triirs, and consequently into carbon acids. T h e  bromine 
derivatives produ-e, with ethyl and methyl iodide, ethyl 
aritl methyl campounds, and with chlorcarbonic acid 
ether carbon acids ar-  produced. T h e  sulpho-acids give 
with potassium cyanide, cyanates. With  penta chloride 
and ~rornide  of phosphorus, chlorine and bromine de- 
rivatives are obtained w ~ t h  sodium formate, carbon 
acids ; and with sodium a t  a higE temperature phenols 
are formecl. On the other hand the oxidation often shows 
whether the substituting groups are in the s a n e  ring, or 
are divided among both;  in the first case phthalic acid is 
formed, and in the second substitution products of phtha- 
lic acid are formed. 

CONSTITUTION O F  T H E  N A P H T H A L I N E  DERIVATIVES. 

T h e  mono substi tu~ion products exist in but two mod- 
ifications, and it is easy, therefore, to  determine their 
constitution. When in the bisubstitution products, the 
two substituting groups are equal, ten different isomeric 
compounds are obtained. If, however, they are unequal. 
the number is increased to fourteen. T h e  constitution of 
a given number of the  same is exactly known, while with 
others it is only known that  the substituting groups are 
contained in the same or In two different rings, that they 
possess an  a or a P position, or a s~milar  position. 

p ~ i t ~ ~ ~ ~ ~ h t h ~ l i ~ ~  between the two rings, then they are combined by 3 dichloronaphthaline, may be con- lines! t hus :  i l l=nl,  nl=P1, a1=P2, etc. T h e  same 
method of lettering may be used in the higher substituted 
C O ~ P O U " ~ ~ ;thus the compounds i l l -P ' - (~ ' ,  a'-P2-ilu, 


a1-8'-199-u21 have their groups in the same ring. he 

compounds al-a2=a1, CL~=(L'-~L?,
U ~ - C L ~ = ~ ~ ,  a l - a k a 1 - : j l ,  

have their groups divided bfiween the two rings. WTe 
have placed together, in a series of tables, the most i ~ n -  
portant derivatives of naphthaline. In these tables will 
be found their constitution as far a s  it is known ; some 
characteristic properties, as their melting point, boiling 
point, their formation, conversion, and, as  complete as 
poss~ble,a list of the literature. 

I t  is t o  be hoped that the many vacancies which 
appear among these tables may soon be filled. 

Last of ail we would observe tha t  the terms (L, f l ,  y, 6, 
etc., which we have chosen to  represent the naphthaline 
derivat~ves have no connection w ~ t h  their constitution 
with the single exception of the mono derivative. They 
ha re  been given to the different isomers only in chrono- 
logical o:der, and they do not correspond by any means 
as  far as  position is concerned to  the different a,  ,3, etc., 
derivatives. This fact is unfortunate, because it may 
cause confusion. W e  believe, however, that at present 
no change should be made in names originally chosen by 
the discoverers. When the constitution of the napthaline 
derivatives is better known, a rational nomenclature ac- 
cording to the above principals will naturally be adopted. 
Thus  for instance the present P, y and  :dichlornaph-
thalines will be designated as  a]-a< an'---a%nd an'-a' di-
chlornaphthaline,theaancl~trichlor~~aphthalineasa~-~~-

;3'and c~'-a==a', trichlornaphthaline, the a and $ chloro-
dinitronaphthalines as a'-n2=a' and a I - - c ~ ~ a 'chloro-
di~nitronaphthalines, and in a similar manner for all 
other compounds by which their constitution will be im-
mediatell recognized. 

N A T I O N A L  ACADEMY O F  SCIENCES,  
The  abstracts of the papers read before the  recent 

meeting a t  New York were, in all cases, either corrected 
or rewritten by the authors, and we are under obligation 
to Professors James Hall, Wolcott Gibbs, E. D. Cope, 
S. P. Langley, Henry Morton, Elias I,oomis, B. Silliman, 
0.N. Rood, T. Sterry Hunt ,  Henry Draper, for their 
assistance in presenting correct reports. 

The addresses of Professor Alexander Agassiz and 
Lieut. Shawatka were delivered vz'va voce, and we made 
use of the stenographic notes made for the New York 


