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the amount of ash in  coal and (3)  the rate of 
accumulation of vegetation leading to the 
formation of coal. To the casual observer i t  
appears that there ie not enough mineral 
matter in average coal to allo~v for  the'amount 
of atmospkeric dust which mould be deposited 
with the vegetation in the time ordinarily as-
sumed to be required for  the accumulation of 
vegetable matter in coal. 

From everyday observation the universal 
presence of atmospheric dust is apparent. The 
work of Freejl H ~ ~ n t i n g t o n , ~  Reid3 and others 
emphasizes the qnantity as being much greater 
than commonly supposed. However, i t  is not 
the amount of dust iqz the air, but the amount 
that is cauglzt i n  standing water o r  by vegeta- 
tion that is significant in  the present oonnec-

S n  average of the ani~lyses of ash content 
fo r  representative coals of the United States 
given by ?.I. R. C%mpbell+hov-s the following: 

GRADE O F  COAL PERCEXTAGX OF ASH 

Lignite .............................................. 8.25 

Sub-bituminous .................................... 7.8 

Bituminous ......................................... 8.7 

Semi-bitutninous ................................ 8.7 

Semi-anthracite .................................. 11.75 

Anthracite .......................................... 13.7 


The last two averages are based only upon a 
few analyses. 

It has been stated in  text-books that about 
9,000 years is required for  the accumulation of 
sufficient vegetable m a t t e ~  to make one foot of 
bituminous coal. There is no reason to believe 
that this estimate is not a t  least approximately 
correct. 

I f  dust was deposited from air  during the 
coal-making periods at  a rate of ?/lo00 inch per 
year-which a t  the presen't does not seem ex- 
cessive-9 inches of dust would be accumulated 
during the period of 9,000 years. Conse-

1 Free, E. E. : "Tclovement of Soil Xaterial by 
the Wind," U. S. Dept. of Sgriculture, Bull. 68. 

2 Huntington, E.: "The Pulse of Asia." 
3 Reid, Clement : ('Dust and Soils, " Geol. Mag., 

N. 	 S., December, 111, Vol. I, 1884, p. 165. 
-1 Campbell, hl. R. : "The Coal Fields of the 

United States." General Introduction, E. S. 
Geol. Survey, Professionn,l Paper 100-8. 

quently, v i t h  every foot of bituminous coal 
there should be 9 inches of atmospheiic dust; 
that is, every foot of average coal wonld be 
about 75 per  cent. dust. Even %oooo inch of 
dust a gear would result in  coal with 7% per 
cent. dust. And this does not take into ac-
count the vegetable mineral matter! 

Apparently the problem leads to three ques- 
tions: (I) I s  the importance of dust grossly 
exaggerated? (2) Has  the time so commonly 
assigned to the accumulation of a foot of coal 
been overestimated? (3) Were the areas 
which would serve as sources for dnst during-
the coal-forming periods-and especially the 
I'ennsylvanian-exceedingly restricted? The 
articles cited above emphasize the presence of 
dust in  a way to induce the reader to believe 
that the importance of atmospheric dust has 
been overlooked rather than overestimated. I f  
Ihe tinle allotted for  coal formation is fairly 
accurate, we would be led to believe that the 
sources and perhaps the means of transporta-
tion of dust .were very much restricted and 'that 
the current evidence for  a fairly moist, uniform 
climate on a land surface heavily cover;?d by 
vegetation and restricted i n  area, becotnes 
better established. 
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-The selectitre aotivation of alumilza for  decar-
bosylation or dehydration: HONERADKINS. In  
seeking experimen.ta1 verification of the idea that 
the activity of a catalyst for an organic reaction 
in a heterogeneous system is conditioned by the 
magnitude of the distance betmeen the atomic 
nuclei of the solid catalyst, five distinet kinds of 
alumina have been prepared from the alumirlu~n 
alko-xides, aluminum hydroxide and hydrated 
alumina. I t  has been shown that the size and 
shape of the alkoxyl group is a determining factor 
in the relative extent to which decarboxylation or 
dehydration is induced in esters, alcohols and 
acids by the alumina prepared from the solid 
alkoxides. An increase in "molecular porosity, ) ' 
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i ,  e., of tho distances betiveen aluminuln atoms in  
the solid, is favorable to decarboxylation and 
u n f a ~orable to  alkene formation. 

On the  sylltheszs o f  t1:iaroltdene and thtnanne 
d e n c a t ~ ~ e s :  J. S.P. B. DAIWS,R. Q. BREWSTER, 
BLAIR and IT-,C. TIIO%~PSON. The present report 
is part  of a larger inrestigatioa. The immecliate 
object of this part  of the wolk was to devise 
methods for  the synthesis of thiazolidine and 
thiazane d e r i ~ativcs of lrnm n structure. This 
was accomplished s s  follows: (1) Tlie addition 
of nlustald oils, RNCS, to aryl allylamines, 
RSIIC311j, formed diaryl-all3 1-thioureas, which 
by the action of acids m r e  conrerted to 3-aryl-
imino-3-aryl-5-n1ethyl t1iiazolidines. ( 2 )  Aryl-N-
ethanols, RSHCH2CH20H, gave 11-it11 arylisotl~io- 
cyxnates and cyanates urras which condensed 
easily to thiazolidines and oxazoliclines. (3) 
From ary1-N-propaaols and mustard oils 
mere obtained thiourens and then thiazanes, 
SC (NR) NRCH2CH2CH2. (4)  Alpha-arylamino-
beta-h~droxl-gamma-c1~ioro-propane
combined with 
aryl  mustard oils to give 5-hydrowj thiazanes. 

Oretka j~cs  from cl~loi.~,~e-s1i5stltutec!secondary 
and f e ~  alcohols: YODCR. Cel tain t lary  LESTELI 
tertiary alcohols, fo r  example. trichlorotcrtiary 
butyl alcohol, which do not react directly with 
phosgene, give tlie chlorocarbonates nhen the 
dilute solution in benzene is treated with sodium 
and then with phosgene. The products react 
readily -with ammos~ia, and wiih aniline chloral 
conclenses mith glycerol to form a substituted 
1,s-dioxele. The readiness with which this 
product reacts with phosgene indicates a primary 
rather than n secondary hydroxyl, hence the as-
sumption of a 5ve-membered rather than a .;is-
membered ring. This diosole derivatike and 
some of the clzlorine substituted urethanes pre-
pared JYC:.,? found to  h n ~ e  hypnotic properties. 

Gnnznt~-c7~1oropropyl ar,d syathesist i ~ e t l ~ a i i e s  a 
of t 7 ~ c I13n-oxatine r i n g :  ARTHURW. DOX and 
Lss~liaPODLR.Gamma chloropropyl alcohol re-
acts readily with phosgene to form a chloroear-
bonate, and tlie latter leacts ammonia and with 
aniline to forrii the carbornate and the carbanilate 
respectirely. 12enio~al of hrdrochloric acid from 
gamms-chloropropyl carbanilate resalts in the 
formn.tion of the six-membered 1,3-oxazine ring. 
This renct~on is analogous to that studied by Otto 
and by Johnson and Langlcy in ahicli the beta- 
halogen alkyl calbanilates lose h;drochloric acid 
and form the fix-e-mernbered 1,3-oxazole ring. 

ICcmo~al  of iodi,ze from ai.oinatzc iodo com-
pounds, and zts bearing on elect7omerzsm: BEN 
H. NICOLETand RCUEEN B. SANDIN. Several new 
deri-t a t i ~ e s  of 2-iodo-4-aminoto!ueno are described. 

With stannous chloride anct hydrochloric acid, 
iodine is  removed from n1-iodoamino derivatives, 
as  well as  froin o-iodoamino compounds; but the 
rate of removal is some hundreds of times slower. 
The results are explained on the basis of a one-
sided reaction taking place on a mixture of elcc-
tromers. The behavior of such a mixture is diu- 
cussed. 

Tlze spontaneous decomposition of unsaturated 
aliplbalic todockborides: L. R. HOTVELL. Previous 
work (6. A. C. S., 43, 997-0) npon iodochloride- 
1,2-dichloro-2-iodoethyleac and iodochloride-2-
chloroethylene has shovx tha t  their spontaneous 
dcconlpositiion is  not accompanied by loss of 
chlorine (cf. A n i ~ ,369, 135). Further investiga- 
tion has aho~vn that  tlie expected shift of the 2 C1 
atolns from the group -IC12 to the ciouble bond 
is not the only change inrolred. Thus, when 
CIlCl = CEIIC12 decomposes the products include 
C2H212C12 and C2H2C14 as  ell as C2112C131(in 
addition to iodine monochloride and free iodine). 
Evidently either iodine chloride or c!ilorine may 
add to the residue -CHCL--CHCL- or iodine 
may be entirely replaced and the residue chlo-
rinated. The compound Cl2ICClrC2iI upon de-
composition gives C2Cl2I-, C2C117 and what is ap- 
parently a constant boilihg lnixture of C,3C16 and 
C2C131. Constants for the new halo-ethanes and 
ethencs hnve beell determinecl. 

T h e  ch7oiination o f  h0-an~i~?o-p-cyrnei)e: S.A. 
VREC;BRand J. V. GILES. p-Cymene was ob-
tainccl from spruce turpentine. I t  was nitrated 
at  0" and reduced. The acetyl derivatire v a s  
chlorinated a t  room temperature in carbon tetra- 
ehlorido solution. The procluei contains one 
chlorine. This is in position 5 as  slio~vn by its 
conversion into 2,5-diehloro-terephthalic acid. 
Salts of the chloro arninocrmene ve re  prepared. 
By diazo reaction a new chloro cnrracrol was pre- 
pared. The anlino group was also replaced by 
the carboxyl group, yielding a new benzoic acid. 
A aerr. series of dyes was prepared by coupling 
mith the following: phenol, resoreinol, salicylic 
acid, alp112 naphthol, beta naphthol, naphtliol-2- 
sulfonic acid, 1-iinpllthol-4-sulfonie acid, 2-naph-
thol-7-sulfonic acid. A ~ a r i e t y  of colors was ob-
tained, some of great brilliancy. The amino 
chlorocg-mene was also coupled x i th  itself, form- 
ing a neutral compotuld. By oxidation a new 
cnminic acid :vas obtained. 

T h e  catalytic p r e p a ~ a t i o , ~  of diviitylacetylcnr: 
J .  A. Nr~urn~hh-D.  Acetylene is passed into a 
solution of cuproas chloride (three parts) ,  am-
monius chloride (one par t )  and water (one part) .  
The a,bsorption takes place indefinitely, and when 
subsequently distilled, a mixture of oils comes 



over. The one which distills over a t  54O C, is 
presumably vinylacetylene of the formula, 
OH2=CI-I-C=CH. Between $5" and 93" a 
highly refractive oil, of formula C61-10, supposed 
to be dirinylacetylene, comes over. About one 
kilo of the above liquid is used in each flaslr. 
After repeated distillations the mixture continues 
to absorb the gas even for years without deteriora- 
tion of the catalyst. About 80 to 110 g. of 
product are obtained a t  each distillation. The 
divinylacetylcne forms stable tetra ancl octobro-
mides which crystallize well from alcohol and 
have definite melting point.. When allowed to 
stand eren in sealed tubes the oil slowly changes 
to a gel and flnally to a soIid which is extremely 
explosive. I f  the original substance is put back 
into the copper mixture mentioned above i t  can 
be kept indefinitely for use when needed by dis-
tilling i t  off a t  a temperature not exceeding 1 3 O  

C. When cupric chloride Is added to the mixture 
dichloroethylene is formed, and no hydrocarbons. 

The application of t71e Friedel and Craft reac-
tion to ??on-bcnzenoid compoz~nds: JAXESF. 
NOERIS and RAM PRASAD. Continuation of pre-
vious work showed that  benzoyl chloride con-
denses, under the influence of aluminium chloride, 
with ethylene, propylane, butylene, isobutylene, 
trimethylethylene and isopropylethylenc. The 
product of the reaction in each case was the un-
saturated ketone formed as the result of the re-
placement of one hydrogen atom in the hydro-' 
carbon by a benzoyl group, Hydrogen chloride 
addition products of the unsaturated ketones were 
also formed. Condensation XTas also effected be- 
tween benzoyl chloride ant1 malonic ester and 
diisopropyl. The study of the application of the 
reaction to saturated hydrocarbons is being con-
tinued. 

Some coildensations wbtk olejfnes. A contribti-
tion to our knowledge of tlie Friedel-Craft reac-
tion: C. E. Boolzn and R. S. Haxsos .  
Olefiues condense in the presence of anhydrous 
aluniinunl or ferric chloride to form oily addition 
products. These addition products are rery re-
active, undergoing the follorving series of trans-
formation: (1) TVith benzene they form inter-
mediate condensation products which upon hy-
drolysis yield alkj-1 benzenes; ( 2 )  v i th  phenol 
they form intermediate condensation products 
which upon hydrolysis yield alkyl phenols; ( 3 )  
by direct hydrolysis by cold concentrared hydro- 
chloric acid they yield alkyl chlorides; (4)  with 
acetyl ellloride they yield chloro and unsaturated 
ketones. Ethylene, butylene and amylene give 
similar results. A scheme of reactions is given 

as a simple explanation of the abo7.e reactions as  
well as of the Priedel-Craft synthesis of hydro-
carbons. The explanation offered agrees per-
fectly with that  giren by Bteele for  the formation 
of aromatic ketones by the Friedel-Craft reaction. 

The action of titanium tetracl~loride upon cer-
tain orf7a.il.i~ compounds: Josa~15F. HASKINS and 
WILLIAM MCPIIBRSOP;. The mork described in 
this paper is the outgrowth of an  attempt to pre- 
pare a n  optically active compound of titanium. 
I n  the course of this work i t  lyas found nczessaTy 
to study more in detail the fundamental reactions 
between titanium tetrachloride and representatives 
of the important groups of organic compounds. 
The paper gives the results of soine of these eu-
periments. Among other reactions, i t  mas found 
that  titanium tetrachloride could be substituted 
for aluminum chloride with aclvantage in the 
synthesis of certain compounds by the E'riedel-
Craft reaction. For example, benzoyl cl~loride 
and benzene in the presence of titanium tetra-
chloride react to give benzophcnone a reacrion 
which serves as a good 1abor:itory method for 
preparing this substance. The vork is being con-
tinued. 

A covlparison of ferrzc and alun~intim ch!ortdes 
ivt thew ac t~on  on clilornl, Lro~nal alld orgei~ie 
compot~nds: G. B. FRANIZ~ORTCRand E. E. IIAR-
RIS. A continuation of the work of Frankforter 
anJ  I<ritchersliy. The trvo chlorides hare been 
compnrctl in their condensing propertie:, using 
chloral and bromal with the phenolic ethers and 
other organic compounds. Slllong the most im-
portant compounds prepared are the following: 
Diphenetyltribromoethane, tatrabro~l~odipllel~etfl  
tetrnl~romoethane, d i p l ~ e ~ i e t ; v l d i b i o : ~ ~ o e t l ~ ~ ~ ~ e ,ili-
p l~ene ty l~ l ie t l~ox~- t l~y lene ,cl ipl ic~icryl~l incctonc~it~l-
ethylene, d i b r o m o p h e n e t ~ l i l i i ~ r o ~ ~ i o e t ~ i y ~ e ~ etetra-
pl~eiietyliiinietlij-ltxtc'etylelie. The propertics of 
these compounds have been carefully ivorkcd out 
in addition to the comparison of the action of the 
two chlorides in their preparation. 

Optically active dyes: A. TV. INGERSOLLand 
ROGERAnaxs. -4 study of the action of opti-
cally actire dyes on fibers should throw light on 
the mechanism of dyeing. The preliminary T Y O I ~  

of which this is a report has involved the study 
of an  easy method for preparing pairs of active 
dyes. An extremely convenient 11-ay has been 
found by first synthesizing and resolring into 
opticall?; active isomers certain amino acids. in 
particular plienyl aniino acetic acid. Thede 
anlino acids can be converted into dyes by the 
following general reactions which take place very 
satisfactorily in the laboratory: 
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Dyes. 

The oxidation of lactose, d-glucose and d-
galactose tc;iti~ potassium permanganate: C. A. 
BUCI-ILER and W. L. EVAKS. (a)  These carbo-
hydrates are oxidized by perrnanganate solutions 
to carbon dioxide, acetic acid and oxalic acid, the 
preaenee of the latter being determined by the 
concentration of the alkali present and also by 
the time of the reaction. The oxalic acid produc- 
tion s h o ~ ~ sa maxirnum point and the carbon 
dioxide a rninilnum point. ( b )  PIIixtures of d-
glucoje and d-galactose equivalent to a lactose 
solution of a girerl concentration are not oxidized 
to the same a~nounts of the reaction products as 
the disaccharide at  the same concentration of 
alkali. ( c )  The amorrnts of the reaction products 
obtained from the trr70 hexoscs a t  23" and 50° are 
not the same, ~vhile a t  7.5' they are nearly equal. 

'NCE [VOL. LVI, S o .  1452 

Xoleoular structure: Bemene, oyclo7~exane and 
nap1ztha7ene: JARED MORSE. Xolecular KIRTLAND 
space is considered discontinuous is such a way 
tha t  the ratio of the distance3 between any three 
points on a straight line is rational. For a given 
n1olocule the number of these point positions is 
restricted by the valency condition tha t  all sat-
urated atoms (carbon and above in atomic num- 
ber) have eight valency electrons equidistant from 
the nucleus. By applying these criteria, models 
have been constructed for cyclohexane, benzene 
and naphthalene, from which can be derived the 
geometric properties of the dynamic isomers, the 
relations between chemically related compounds 
and the mechanism by which molecules form 
crystal lattices. For naphthalene the clystal lat- 
tice agrees nit11 Bragg's X-ray measurements but 
not q i t h  his molecular theory. Cyclohexane has a 
sirnple cubic lattice containing one molecule, ben- 
zene a centered orthorhombic lattice containing 
two molecules, A method for  calculating the lat- 
tice constants, axial ratios and densities of solid 
benzene aucl cyclohexane from the density and 
crystallographic data for naphthalene is given. 

Some ~elatzonships of the wor7~ on k a l ~ g e ~ z a i ~ dCyelohexarle: Gale.--lattice constant 5.697 x 10-8 
phenols: W. H. ECNT~R. v:ork 011 halo-The 
genated phenols a t  the Cniversity of lIinncsota 
gives promise of giving information on the fol-
loving problems: (1) Substitutes in phenols; 
(2 )  oxidation of phenols; (3)  reactions of un-
saturated radio; ( 4 )  rearrangelnents related 'uo 
the benzidine rearrangement; (5)  relation be-
t~)-een para (and ortho) groupings. 
A method of ~jiensliring the ~eaci iv i ty  of the 

halogen atoins in orgariic chlorides: J. B. CONANT, 
W. R. KI::SER and A. C. GLENNIE. 111order t o  
colnpare the reactivity of a series of chlorides of 
the type; RCX12C1, IZ(CH2)2C1 and R(CH2)$C1, 
i t  is necessary to have some reaction ~vhose speed 
can easily be measured and vhich d l  not ;be 
attended bp side reactions. Alkaline reagents and 
nitrogen colnpounds are unsuitable, as they cause 
the fcrmation of unsaturated and cyclic com-
pounds. Po:assium iodide in acetone solution has 
been found satisfactoly. The reaction giving the 
corresponcling organic iodide proceecls smoothly. 
The amount of inorganic iodide used up can be 
deterinined by titration. The results s h o ~ ~that 
the reaction is bin~olecular. The temperature co-
efficient is about normal. The values so f a r  ob-
tained indicate the following relatire reactivities 
a t  28" as  comparcd to but71 chloride: BuCl 1.00, 
XeS (CI-12) 2C1 1.64, MeS (CE12)8Cl 4.5, PhCI12C1 
149, NOZCBI-14CH2C1 11,800, PhOOCHLCl 33,200. 

om., density (solid) 0.75. Obs. density (liquid) 
Young 10.TO 0.78715 M.P. 4.7O. Benzene: Calcu-
lated; lattice constants 5.697 X 10-5 em.; 6.996 
x 10-8 em.; 6.137 X 10-6 cm.; density 1.0531; 
axial ratios 0.814 : 1 :0.877. Oibser~ed; axial 
latios Groth 0.799 : 1 : 0.891; densjty Richards 
1.0313. Calculateci diame:er spherical benzene gas 
molecule 6.86 X 10-s cm. Effective diameter on 
collision from kinetic theory using Sehumann's 
riscosity measurements vapor 20°, 6.78 X 
c111. 

Soqne dcrztattzes of t h e  7actoize produced b y  
conrlenszng oyclo-hexrne oxide with ~naloiiic ester: 
E. C. K E N D ~ L Land A. E. OSTCRBERG. Tetra- 
hydro benzene adds hppochlorous acid to form 
ortho-chlolo-cyclohexanol. This ~v i th  sodiunl hp-
droxide forms cyclo-hexene oxide, which condenses 
with sodium malollic ester in the same ?%ay that  
ethyle~ie oxide does. The resulting lactone reacts 
rvith additional sodiunl ethylate g i ~ i n g  a product 
which will react \?ith alkyl halides. The proper- 
ties of the resulting compounds as  me11 as those 
of certain nitrogen derivatives obtained flom the 
lactoues and ammonla have been studied. 

Do~.iz~ative.s of 2,4-dinitrobensaldehydc: T. B. 
DOWNEYxi th  ALEXAKDER LOWY. 2,4-Dinitroben- 
zaldehyde .rx7as condensed with a number of aro-
matic amines, phenols and their derivatives, giv- 
ing monomolecular and dimolecular condensation 
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products. Xonomolecular condensations mere 
effected v i t h  tolidine (also addition product), 
p-aminoazobenzene, chloroanilines, etc. Dimolecu-
lar condensations were effected with phenol, 
o-chlorophenol, resorcinol, bromoresorcinol, guaia- 
ool, dimethylaniline, diethylaniline, etc. S0111e of 
the products are dyes and indicators. 

The quantitative determination of acetic anhy- 
dride: G. C, SPENCER. The proposed method is 
based upon the action of acetic anhydride and 
aniline in cold chloroform. An equivalent amount 
of acetanilide forms. Slight amounts of alcohol 
and water as  found in U. S. P. chloroform do not 
interfere. Thc first attempts were made to sep-
arate the acetanilide by washing the chloroform 
solution with dilute fiulfuric acid to remove aniline 
separating the chloroforln solution, and evap-
orating to dryness i n  a tared beaker. The gravi- 
metric method v a s  unsatisfactory. The method 
adopted was to hydrolyze the residual acetanilide 
with 10 per cent, sulfuric acid and t i trate the 
resulting aniline sulfate with half-normal potas- 
sium bromate-bromide solution. Results satisfac- 
bory for both high and low concentrations of 
acetic anhydride. 

The esti,mation of aliphatic nitrate esters i?t 
the presence of certain nitro-aromatic compounds: 
WILDERTJ. HUFF and RICHARD D. LEI+CH. 

O?a the basis for  the pkysiozogical activity of 
certain oniunt compounds. I. Aiitrogen deriva-
tivcs: R. R. REXSIIA~Vand J. C. WARE. The pos- 
sible bases for the diirerent types of physiological 
action of the simple and the s~bs t i t u t ed  tetra- 
alkyl ammoninm compounds are briefly consid-
ered. The following new substances are described: 
Iodo methyl acetate, acetyl fornlocholine salts, 
methoxrlnethyl dimethyl amine, beta-dichloro-
arsine-ethyl trimethyl ammonium chloride, b&-
arsenous oxide-ethyl trimethyl ammonium chloride. 
Improred methods for the preparation of formo-
oholine and certain other choline derivatives are 
given. 

Denntini~ation of nteti~y1-cis-3-amibo-1,212-tri-
metl~yl pe,~tanoa.te: G L ~ N  The de- S. EYKINNER. 
composition of this ester with nitrous acid has 
been carried out on a large s'cale. Reaction prod- 
ucts are forined in the follov~~ingproportions: 
i\lethyl esters of unsaturated ajcids, 62 per cent.; 
methyl esters of hydroxy acids, 36 per cent.; ine- 
thy1 esters of chloroacids, 2 per eent. The unsat- 
urated ester upon saponification gave lnuronolic 
acid nhich v a s  identified by conversion to the 
bromolactone. Three crystalline hydroxj- acids 
have been isolated from the saponification prod- 
ucts of the various fractions obtained by distilla- 

tion under dhminished pressure. One of these 
acids has a tertiary beta-hydroxyl and is identical 
with the acid of M. P. 101-2", obtained by the 
decomposition of the methyl ester of the trans-
isomeric amino acid. A second hydroxy acid of 
3f. P. 121" has a secondary hydroxyl as shown by 
oxidation with Beckmann's chromic acid mixture. 
The third hydroxy acid of 11. P. 208-10" also has 
a secondary hydroxyl and is optically inactivfl. 
d-Ciscamphonolic acid could not be isolated. S o  
ether acid was formed whereas the methyl ether 
d-ciscamphonolic acid constitutes 13 per cent, of 
the decomposition produdt of the methyl ester of 
the trans isomeric amino acid. 

Amlnono formaldehydes: EDWARDC. F n a x l r ~ i s .  
The ammonia analog of formaldehyde, compound 
of the formula CH2=;?J--OH2-N=CH,, is onlv 
known in the form of i ts  dimer, hexamehhylene 
tetramine. The methods of formation and the 
properties of hexamethylenetetralnine are in har- 
mony with the viev that  i t  is a polynleric form 
of an  anmono for~~laldehyde. Hyilrocyanic acid, 
represented by the form I-IGN, is also to be looked 
upon as an  ammono formaldehyde. I t  undergoes 
polg~nerizations and condensations, reacts -rcith 
acid sulfites and ilydrozylainine, and otherrvise 
behaves in a manner closely resembling the well- 
knovn behavior of ordina,ry formaldehyde. 

Internatzonal ?iumbc~.inr~sof ring cowplezes: 
A u s ~ r r ;11. PATTERSON E. CURRAN.and CBRLETON 
There is a t  present no unifornl system for num-
bering parent cyclic compounds. The authors 
have drawn up a simple set of rules for such num. 
bering, with the avowed purpose of preserving as  
many as  possible of the accepted numberings, 
while achieving consistency. About three fourths 
of the lluniberings used in Richter )s "Lexikon, ? ) 

Neyer and Jacobson's "Lehrbuch, ' ' and tho 
Clbemlcal S b s t ~ a o t s  indexes confornl to the pro-
posed rules. The matter has been taken up nit11 
the proper committees of foreign chemists with 
encouraging results. I f  their cooperation can be 
secured i t  is proposed to publish a elassified collec- 
tion of known ring complexes, the number of 
IT hich now approaches a thousand. 

Steric I~tndranoe in  the 9nigrnt.lon of acetyl. 
L. CIIAS. RAIFORD and CHAS. 31,WOOLFOLK.111 

previous work (J. A. C. S., 41, 2068)  one of us 
has shown that when an  ortho acetylanlinol~l~enol 
is  benzoylated by the Schotteii-Bn1un:111l rexction, 
benzoyl goes to nitrogen, while the acetyl shifts 
to oxyxgen. I n  further study of this behavior 
the present work was done to learn vhether t h i ~  
rearrangement ~vonld be prevented by the pres-
ence of bromine atoms adjacent to the reactirlg 
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groups. Acotyl.benzoy1 derivatives nere prepared 
from 2-an~ino-3,6-dibrorno-4-~nethil~hcnol, 2-
amino-3,5, G-t1i11ronlo . i -n ie t l l~lpi~c~iol ,and 2-
amino-3, 4, 5-t~ibron10-6-1~1etl1?.lpi1enol.I n  every 
case the migration \?as observed, ~ ~ h i c h  toseems 
indicate that the bromine atoms cause no hin 
drance. The amino cresols used in :his work were 
secuved through the nitration of the corresponding 
brorninated ortho and para cresols. \+%en tetra- 
bron~o-o ~ l e s o l  was nitrated by Zincke's method 
( J .  Pr. Ch., ( 2 )  61, 564) we obtained t ~ v o  iso- 
meric ~nononitrotribron~o-o-cresols, in nli icl~ Tve 
vrere a b l ~  to prove that  the hydroxyl and nitro 
radicals occupied ortho and para relationships, 
lespeetively, in the two con~pounds. I n  this nitra- 
tion Zincke ?\as able to isolate only one of these 
substances-the ortho product. 

The aluminum compounds are readily decomposed 
by ~ ~ n t e r  and alcohol, giving the original amines, 
alunlinu~n hydroxides s.nd small quantities of sec-
ondary products such as diphenylamine. The 
aluminunl co~npound is very reactive and makes 
possible tile introduction of alkyl and aryl groups 
under at:ilospheric pressure. 

The actlolz of fiitrogen trlchloride tiporl ti~zsat- 
urnted hgdrocarboi~s: G. 11. COLEXAK 2nd H. P. 
IIOT\-ELLS.Sitropen trichloride reacts with amyl- 
ene in carbon tetracllloride to form ammonium 
chloride :iud nitrogen gas. No more than traces 
of okher niirogen con~ponnds are obtained. With 
butylene nitrogen forms. in addition to amlnonium 
chloride and nitrogen, a n-chloroamine in about 
30 per cent. yield. TVhen this product is shaken 
~v i th  concentrated hydrochloric acid the chlorine 

Tke lbydio'ysu of alkyl sulfates. 11: R u s s r ~ ~a ton~s  attached to nitrogen arc replaced by hjdro- 
I~ORGAXEI. F. LEW~S.  The hydrolysis ofand 
dimethyl sulfate under the influence of acids, 
alkalis and salts is  described and the following 
conclusions are d rann :  (1)  The higher the di-
methyl sulfate : nate l  ratio in the water hydrol-
ysis, the more rapid the hydrolysis; ( 2 )  strong 
acids in lov concentration increase the rate of 
hydrolysis, but in high concentration retard i t ;  
( 3 )  the tendency in alkaline solution is for  the 
second alkyl to come off less easily. No differ- 
ence betyeen NaOH and KOH in low concentra- 
tion; (4)  acetic acid greatly depresses hydrolysis; 
(5) salts depress the rate of hydrolysis, even pre- 
venting the splitting off of the first group; ( G )  
the only substances acting as positive catalysts 
are the dilute mineral acids, a large number of 
which have been studied. 

P f ~ e  interactzo,~ of primavy altphatto alcohols 

gen. The resulting amine still contains chlorine 
attached to carbon. With propylene the reaction 
takes place more slowly but the products are sim- 
ilar to those from butylene. A possible esplana- 
tion of the failure of aniine formation in case of 
amylene is o8ered. 

Tlze equilibriunt between benzoin and benaaldc- 
7 ~ y d e : ERKEST~ N D E R S O N )R. A. andJACOBSON 
M. J. STUTZMAN. The benzoin condensation is 
found to be reversible. B n  equilibrium is reached 
between benzaldehyde and benzoin when either 
substance is dissolved in alcoholic sodium cya-
nide. Both pure substances can be recovered 
from such solutions. The equilibrium is of the 
general t ~ p e  ?, = 2B,. The amounts of benzalde- 
llyde and benzoin present a t  equilibrium in vari- 
ous mixtures check closely with the amounts cal-
culated from the equilibrium oonstant. 

a n d b e t a - g a m m a - d i b r o ~ n o p r o p y l - t ~ ~ ~ o ~ a r b i m i d e :Di-beta-kydroryethyl andine and some of i t s  
R a ~ a r o x n11. HANK. Primary aliphatic alcohols 
react with this substance to form 2-hydroxy-5-

BrCHa--CH-S 
bronlomethyl-thiazoline, CH,-N=C-OH' 

This result is contrary to that  assunled by Dixon 
and also to tlie correction of Dixon's \ ~ o r k  by 
Gabriel, rho assumed $hat the product Tias 
BrCH2--CEI-S 

CH2-N=C-OEt ' 

Alzbmtnun?, aryla?nznes: 11.L. CRQSSI.EP. Alum-
inum reacts ii.it11 p r i m a ~ y  and seconda r~  a ~ y l -  
nlnines producing alunlinurll aryla~nines and hy-
drogen. Tertiary amines do not ieact ~ ~ i t h  alum-
inum. Xixtures of the three types of alllines can 
be  separated by refluxlng ~ v i t h alnminuni, dis-
tilling off the ter~tiary amine and recovering the 
primary and secondary amines fro111 the residue. 

derevatzees: F.W. UPSON and D, W. &kLAREh.. 
This substance has been obtained in 70  per cent. 
yield by refluring one mol. of aniline with three 
mols. of ethylene chlorohydrine in the presence of 
30 per cent. aqueous sodium hydroxide. The 
product is obtained by ether extraction and frac- 
tional diskillation of the extract under reduced 
pressure. Phenyl morpholine has been obtained 
by a similar process from beta-beta-dichloro 
diethy1 ether. Di-beta hydroxyethyl aniline and 
phomo-morpholiar have been coupled with diazo-
tized sulfanilic acid giving color substances re-
lated to methyl orange. 

The piepavatzon of pure ortho and para rylenes: 
H. T. CL-IILI~Eand E. R. TAYLOR. The literature 
dealing with the separation of the xylenes is con- 
tradictory and misleading. It has been found 
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tha t  fractional distillation, selective sulfonation, 
crystallization of the sulfonic acids and selective 
hydrolysis of the sylene sulfonic acids all tend 
to bring about a partial separation of the three 
xylenes present in coal t a r  xylene, but that  none 
of thesz processes alone is entirely suitable for 
the isolatioil of the ortlio and para derivatives. 
A satisfactory procedure is described i11 which the 
above processes are combined. 

T h e  p r e p a r a t i o ~ ~  of te trantet l~ylene bromide:  
C. S. ~ IARVCLand A. L. T a ~ c h - s a u l r .  Tetra- 
methylene bromide is a rosearch chemical often 
needed. Soveral methods have been devised for 
its synthesis, but none of these is satisfactory. 
I t  has been found possible to obtain the sub-
stance easily by the following reactions: 
Br(CE12)3Br + C61-1,OSa - Ph-O(CH2)aBr, + 
NaCN + EtOH + HzS04 - Ph-O(CH2),C02Et,
+ N a  -L EtOH - Ph-O(C?H2)3CHZOH,+ HBr 
- P h - 0  (CH2),CHzBr i- Br (CH2)4Br. The 
yields in the steps are 80, 90, 80, 65, 40 and 40 
per cent. respectively. As will be noticed the 
yields are good in every step except the last, 
where equal amounts of phenoxybutyl bromide 
and tetramethylone bromide are obtained. The 
former can be c,onverted into the latter by pro- 
longed treatment with hydrobromic acid. Hydri-
odic acid reacts like hydrobromic acid, giving 
about the same yields of the iodine compounds. 

Sonte derizatices of e t 3 ~ y l b e n ~ e n e :F. W. SUL-
LI\rA4K, JR. Ethylbenzene was prepared in good 
yield by the action of ethylene on benzene in the 
presence of ,aluminum tricliloriile. I t  was found 
that chlorine acts on boiling ethylbenzene giving 
alpha chloroethyl benzene and not the beta com-
pound as is stated in the literature. The cor-
respoiidjng bromide was prepared. Both give 
phenyl methyl carbinol on hydrolysis. They also 
give an  acetate >%-hen boiled with sodiutn acetate 
in glacial acetic acid. Styrene is obtained by 
passing the vapors of chloroethyl benzene over 
soda lime. The same substance is obtained i11 
quantitative yield when the chloro compound is 
heated v i t h  quinoline. Ethyl benzene gives very 
good yields of bhe nitro derivatives Jvhen nitrated 
according to the standard procedure for  the 
nitration of toluene. 

T h e  preparation of aromatic alpha hydrosy  
acids and their esters from the oyanhydrins: 
G. E.  SEIL and IS.XALUGAI. Seil's method of 
hydrolysis of the cyanhydrins by  means of sul-
furic acid dihydrate was used on malldelic nitrile 
prepared from benzaldehyde. The yield of man-
delic acid was 83 per cent. The ethyl ester vras 
prepared by different methods. The izopropyl 

ester of mandelic acid was synthesized and i ts  
properties were determined. 

T71e preparatton o f  methyl  .red: A. W. 8cr-IOR-
GER. Methyl red is prepared by diazotizing an-
thranilic acid and coupling with dimethylaniline, 
foilowing in general the procedure of Tizard and 
Winmill. Free methyl red in the form of riolet 
crystals is best obtained by erg-stallization from 
acetic acid, the crystals retaining two molecuJes 
of the solvent. Prom the standpoint of ease of 
crystallization and purity of product, the best 
procedure is to crystallize from dilute hydro-
chloric acid, obtaining the hydrochloride of 
methyl red. The sodium salt has alao been pre- 
pared and like the analogous compound, methyl 
orange, is readily soluble in rrater. 

Ncu l~eterocyclto arsenic compounds: C. S. 
PALMER. I n  the presense of two moles of sodium 
ethylate, one mole of primary arsine condenses 
with one mole of beta-beta-dichlorodiethyl ether 
or gamma-gamma-dichlorodipropyl ether to give 
compounds such as 

/ cH2-cHzSr-As ' 0  

The products are high-boiling, stable oils. They 
give the reactions of tertiary arsines, the arsemc 
readily passing to the pentavalent state by the 
addition of oxygen, sulfur, halogens, alkyl halides. 
Chloroplatrinates and mercurichlorides are also 
formed. The above synthesis is a new reaction 
of primary arsines. Preliminary experiments 
show that the method can be applied to secondary 
arsines and to  other halides as  well as  to dihalo- 
genoethers. 

Action o f  arsenious ohloride o n  quinoline: 
JOHN Carbostyril and H. SCHUIDT. (By title). 
a product which preliminary analyses indicate to 
be tricarbostyril arsonio acid have been prepared 
by the action of arsenious chloride upon quinoline 
a t  comparatively high temperatures. Further 
investigation of this reaction is  in progress. 

O n  the  bavis for  t h e  physiological act ivi ty  of 
certain oniuvn compounds. I I .  Arsenic deriva-
t m e s :  R. R. RENSHAW and E. R. WAGNER. Sev- 
eral new arsonium compounds are described. Tri. 
methyl arsine dihalides condensed with ethylene 
and with formaldehyde to form the arsenic analog 
of neurine and formaldehyde trimethyl arsonium 
halides respectively. 

The belzavior of the  merourio salts o f  car. 
bozyl ic  aczds t o w a d  heat and the  structztre of 
qltercurio cyanide:  S .  and~IORRISK I ~ A R A S ~ H  
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F n ~ ~ x r t r c ; iIV. ST?;VLP. The belra~ior o;! the 
mercuric salts of 7-arious subst.ituted acetic acids 
tonard  hext has been inrestig:ltcd. It  has been 
found that tli? reaction prodr~cts ilepcnc!. to a 
verv l :~rge esteat upon tlie nature of th~?  substi- 
tuted groups. I n  the case of the m e i r c r ~  salts 
of allryl sithstituted acetic acids the mercury 
either rep1::ci~s a liydrogeil of the :~;plia cnrbon 
atom, or, if there is n o l l ~  avzilabIe, no reaction 
talc03 place (compare, lion-ever, the beh:lvior of 
t~icl~loronccticacid). I n  the c s c  of the mercury 
salts of t.hc phen~lnted  acetic xeicls the iiiercary 
eaters the ortho position in  the benzene ring. 
EIou-erer, upon heating tile Inercury snits of srtb-
stitutci? acetic acids, n-'tric.11 lose carbon dioxide 
upon herit,ing rather eaaiiy, a different reaction 
takes place : t!ie mercury usaally taking the place 
or ig innl l~  oac.upicii by tllc carbosyl gronps. Tli~is, 
dimethyl and dietliyl acetoacetie ;icids beh:j?-e that 
TVZS. T l ~ e  ~tabil i t ,y of the varioi~s compounds, 
prepsrcd in the course of this work, towarcls 
I-ariou.: rcxgents has al.50 bccn :;tudiccl, and the 
s~iignlfic:i~icbof the tests poiuteil ont. 

T7ie ac i io j~  o f  lizei'eu~.y or?, co.iulia aZk$il iodicics 
all$si!betil:tied nZ7~yi iodides: J.L o r ~ slil,l.;~..\lt~. 
During the present i ~ o r kit hns been shoirn th:rt 
the airel; nniotl or' installic me?CIlY)' l l le~i l~ . l  

iodide is not has t end  13;- ultravioler 11glit but is 
ha.stened b j  a spec i a l l~  arrsngcd ;:ra light, The 
rrai.tioll is preceded bye  the for~nxtioa of 8, slilail 
aliiou1lt of merenrons ioijicie. I f  2llfl'CliTOUS 

iodi,lo is  1:sr:d \\.it11 metslyl iodiile, mcthj-i mer-
io,lldc is  forillcd rapidl;.. T!io nctiorl of 

mez:lllie Ilierccyy i.; confined ttln~out cntirol:; to 
merli;:l iodide, The itse of ine:,ci:loue jotlide 
lnakes l)ossiblc the cxtensiai~ of ihe reactloll 'LO 

lljglier iodides 2nd ex-en to heaz;yl ioiric'ic. The 
rn-ork fl bcilig ex:c.ildcd both t o  :I ~ t n c l ? ~of the 

amalgam giveu the c,orresponcling mercnribis com-
pound. Treatment ~v i th  potaasiuin iodide and 
iodine g i ~ e s  the corresponding ioiloillethyl eonl-
pound iohich, on recluetion, givers 2-methyl-2,3-
dihgdrobenzofnran. Allrl  anline and n~eucurio 
chloride give a substance of ihe follorring struc- 
ture irhich also c a ~ i  not be ea.eily explaiiled on 
the basis of a "molec~~lar  :' ' f or~iluln 

ClFIg-CH2-CH-CH2KTI.IICIl.-

15c~l-NE-CH2--CR-CII,--EgC1 

T h e  e l e c t ~ o ; ~ ~ o t i c e  force of or.gni~ic compotrncis: 
A l d t h g i l ~ s :8.B. -&REX:;OK and D. 5.BI<OLT'TN. 

The polymerization. of the  nn~glcil,cs: J ~ a r z sF. 
SOXR~S Tile actioil vari-and 5. l f .  JOUBERT. of 
ous conecutrations of si;lfmic acid on the five 
ninylencs mas studied. Tririiethylothglene and nn- 
symnietrical rriethqlethgletil~glelle ve r?  the mosi 
soluble nild tlie most rearlily poly~rieti;.rd. I n  the 
care of ;hew h>drocarbons no :ilky! s~ilfurie acids 
Ir ere f ornied. The mceh:lnisnr of the poljmed c,z-

tion npl3ears to consist in the tlehgciration of tile 
alcohol firs% fo~liled froin tile liydroenr'oon, Iso-
propylethylme vi:m the oillg isomer which ivas 
polymerim3 without pievious solution in tlic arid. 
The study of tile products formed :is tile result 
of tlie decomposition of ?he ozouiiles of tlie 
polymers led to coiicl~isions :is t~o t l ~ e  structure of 
tile djnlcrs of trimetl~yIclhylenc ail& isopropyl- 
ethr-lene, Improred lilethods of repam am ti on of 
the fioiopounds stndjed T'CI.62 found. 

T h e  ~clatiu!lsltip betzi'een strlict~trc and ozida-
t ion polcntiol of quii~o~ie:::J .  B. COXANT and 
L. F. FIESER. The oxicl-tioil-reduction potential 
of :i rinmber of qninoncs is being measnrt.d i n  
ofi:oliolio hj-droch?oric a.cid by a titratio11 method. 
The rcsnlts : ~ t9Z0,  clxliresscd on the ki~drogen 
c:lectrodc ?ca!c for certain t~p ica !  quino~lcs nre: 
benzoyninone 0.711, 0.578,1,Z-n~~l)l~,lr:l~ori:liiione 

limit,c; rcsctioi~ z l d  of the pxticulnr ~ < i ~ - < e1;4-ilnphthoijcinone 0.184, pl~ena~~tlirnquinolio 
lengths \rliicll illcrcase the speed of tllc re:action. O.471, anthrzcluinone 0.155. &Ieasurerne~~tsof 

T T L ~  f1.01:2 l i l i ' ~ ~ ( i ~ i ~  s-t,":rctltrg o f  t7ie C O ~ ~ ~ ~ , ? O : ~ ~ I ( ~ D  sxrions dcrir-aiives sbom that subs'litntion of 
sa:ts. a>ic! o!c;':nes: ROGER$iD831Sj k?. 12. R 0 3 i . k ~ ~hydrogen by C1, 803H, Coal%or C!02R increnaos 
w, Ji. f&;,x~r.. Two differeilt gcileral f o ! . i l i ~ i ~ ~  substitutioll by ;iI!i>-I 1 o ~ i i . r ~  Thethe potcnti:tl, it. 
h?.re 1~~c.11 suggestecl for  :he p~'c.llu~'Ls0'; me.Ccurg. 
salts olc:fiiles, xddit,iorl, co~~~llon:idr Imc S U C ~  

f10CH2C:-TcEIg.S, :md r;iolrii!n.r ro:i;ponnils snel: 
8s CIF2: CLI2 :l I g (Of I )X .  fov:iisr hiLve h e n  
shc;v;li to be cor:.cct by a studg of the nctio?l of 
lilereu?;! salt.; on 0-:!11~1 pilellola, \ihich 
produets for ~yi;-hieh no reaao~~ab!e"nzo!i?cnlar ' ' 
fori~lillnn can be x i t t e n .  o-Ally1 plienol rc2cto 
~ i i t h  nl-ri.uric chloiide to fo;ni 2-chlor:~iiierr..nli 
~netilyl-2, 3-dihyciro-brnzof~ira:~ and hydroch lc~e  
acid. Treatnlent of this product ~ r i t l i  ,jo6iuiu 

effect of substitnents is  not extircly c!~~nulntir*e as 
the foilowing values obt:tiaetl with chloroij~iiloues 
show: monochloro 0,73ii? 2, G-ilichloro 0.746, 
3,  5-di(;hlorc 0.707, tetmchloro O.FD5. 

Tiie ozidatio>z of t?'ibro.i~toc~:iliine: W. EI. 
NCSTBR and A. G. &LAF:~Rs. The oxidation of 
2,4,6-tribronioai1iline by ch:\olnic. acid yields 
i?!iiio8t <y~;~nt i ta t i \~ely  2, -I,6-tribromoanilthe of 
2,G-dibromquinone. This rcnc:ion 1nay be formx- 
lnted as a bellzidine re-rrangcment, or as  a reac-
tion of unsaturated radicals. 
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The oxidation of d-mannose with potassiz~nt 
permanganate: V. L. Evaxs  and R. A. C~a t i - -
FORD. The oxidation of d-mannose with alkaline 
potassium permanganate a t  50° proceeds ~v i th  the 
production of carbon dioxide, oxalic acid and 
acetic acid. The relative amounts of these prod- 
ucts depend on the concentration of alkali used. 
I n  neutral solutions only carbon dioxide and 
acetic acid are formed. At low alkalinities, 
all three are formed, the carbon dioxide fall-
ing off rapidly and the oxalic acid rising 
rapidly with an  increase in alkalinity to 
about 0.15 S, after which carbon dioxide in-
creases slolvly and the oxalic acid decreases slowly 
to 1.0 N alkali. Above this point the relative 
amounts of carblon dioxide and oxalic acid re-
main practically oonstant. Acetic acid remains 
almost constant over the mhole range. 

Catalytic arnmonolysis of beta-napht7tol in t7ze 
vapor state: 8. 11. HotvALD with ALEXANDER 
LOWY. Mixtures of ammonia gas and beta-
naphthol vapor were passed over a number of 
anhydrous oxide cat%alysts in a Pyrex tube a t  
definite temperatures. A ~ t u d y  of the yield of 
beta-naphthylamine was made as dependent on 
temperature, catalyst, rate of flow and ratio of 
reactants. Over a considerable range of condi-
tions, yields in excess of 90 per cent. were ob-
tained, together with some beta-dinaphthylamine. 
Curves illustrating a marked effect of tempera-
ture on catalyst efficiency are shown. 

Deanainization of the methyl and ethyl esters 
of dl-alaltine and ami.noiso'outyric acid: A. L. 
BARKERand GLENX S. SKINXER. The methyl and 
ethyl esters of aminoisobutyric acid yielded 
largely the esters of alpha-methyl acrylic acid to- 
gether with a small amount of hydroxy isobutyric 
acid. The methyl ester yielded 3 per cent, of 
acid material which contained, according to the 
Zeisel determination, $0 per cent. of the ether 
acid. The ethyl ester yielded 0.5 per cent. of 
acid material which contained 30 per cent. of 
ether acid. The esters of alanine yielded the un-
saturated, chloro and hydroxy esters together with 
a high boiling nitrogenous residue. The methyl 
ester gave 15 per cent. of acid material, of which 
60 per cent, was the ether acid. The ethyl ester 
gave 2 per cent. of acid nlaterial containing 70 
per cent. of ether acid. 

T72e recocery and refining of pyridine: WILBERT 
J. H u r r .  

I~iterntedsate complex formation and electronic 
valence: BEN H. SICOLET.Ortho and para iodo- 
amines have their iodine in a mobile state which 
may be described by calling the iodine "posi-

tive." Two nitro groups, when o-p, produce an  
even more recognizably negative halogen. But, 
although two nitro groups thus exceed one amino 
group, 3, 5-dinitroiodobenzene shows no .test for 
positive iodine : and yet, 3, 5-diamino-ohlorobon- 
zene, boiled with alcoholic sodium ethylate, sho~vs 
no trace of negative chlorine. I t  is  concluded 
t h a ~  certain conditions favoring formation of 
necesearr "intermediate complexes:' are neces-
sary for reaction. and that  such considerations 
must be taken into account in judging electronic 
structures. 

The catalytic synthesis of the acetals a7$d their 
halogenation: JOSEPH REICHERT,JAMESS. H. 
BAILEY and J, A. N I E U ~ ~ ~ L A N D .The acetals were 
prepared by passing acetylene into the corre-
sponding alcohols in the presence of concentrated 
sulfuric acid and a mercury salt as a catalyst. 
The products of the chlorination and bromination 
of dimethyl and diethyl acetals were determined. 
The chlorination of diethyl acetal gave a good 
yield of chloral. Chloral was also prepared by 
the successive action of acetylene and chlorine 
on ethyl alcohol. After the required amount of 
acetylene had been absorbed, the reaction mix-
ture was chlorinated directly without the separa- 
tion of the acetal. I n  this process one mol. of 
acetylene takes the place of one mol. each of 
alcohol and chlorine as con~pared to the ordinary 
process of making chloral from alcohol. 

Netu dertvatzves of 2-bromo-5-hydrorcy1,4-
napht7~oqzbi1zo1ze: ALVIN S. WHEELER and B. 
SAIXAN.The preparation of 2-bromo-juglone as 
given by Wheeler and Scott was improved upon. 
I t s  benzoate xvas prepared. I t s  bromine mas re-
placed by chlorine by means of alcoholic hydro- 
chloric acid. The benzoate of the chloro com-
pound was prepared. A dibromojuglone was 
made by brominating a hot glacial acetic acid 
solution of the monobromo compound. The sec-
ond bromine entered the quinone ring and none 
entered the phenol ring in spite of the fact that 
juglone readily takes up two in the quinone and 
one in the phenol ring. Both bronlines can be 
replaced by chlorine by means of alcoholic hy- 
drochloric acid. Acetates and benzoates were 
prcparecl. 

T72a polymers of phene.  I I :  G. B. FRANK-
FORTER and BETTY SULLIVAN. Improved methods 
have been worked out for the preparation of the 
compounds already described, namely, colophene, 
(C16H16)2, and (C10H16)5,colophonene, to-
gether with new derivatives of the same. I n  ad- 
dition to the above, new compounds have been 
obtained rvhich complete the series, namely, the 
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sesquicolophene, (C10HIG)3, and the dicolophene, 
(C10FIjfj)4. The properties of the latter resemble 
the former in their remgrkable stability and in  
the difficulty with which they form derivatives. 

Sonze snTfo,llc acid esters o f  pizenylnzopheilol 
a d  zts substit?&tion derivat ives:  C. E. BOORD, 
M. D. COULTER and HELENL. TVIKOFF. (Lan-
tomi .  Sereral esters of benzene sulfonic ncid, 
p-toluehe sulfonie acid and alph+ naphthalene 
sulfonic acid with phenylazophellol and its sub-
stitution products vere prepared by the Bau-
mann Scliottcrt method. The tnenty-one esters 
thus prepared for the first tiiGe, together ~vltll 
the fourteen preriously clescribed (Ber.,  28, 800, 
31, 1782, 2116; J. PI,. Ck., 73, 380), a re  all sta-  
ble, easily puriiied, beautifully crystalline com-
pounds melting between 50' and 200". I t  is sng- 
gested that  thiv t ~ p e  of de l iva t i~e  may be of 
value in characterizing the sulfonic acids. The 
para der ivat i~es  such as p-tolylazopl~enol ancl 
p chloropl~cnglazophei~ol seem best adaptecl to this 
purpose 

P/.actrcaZ prepnruito?b of oxalic actd from 
acctylen6 : SISTER &I L ~ C R E T I ~ ,  J.IRT LEO 
HEISERand J. h.N r ~ u nL a m .  Owalic acid call 
be prepared on a practical scale by passing 
acetylene into a mixture containing tliree vol-
umes of nitric acid to one rolulne of water and 
about t n o  per cent. tuercuric nitrate. The forma- 
tion and loss of nitrogen oxides in the reaction 
prevents the cotnrnercial use of the process. The 
reaction proceeds through the formation of an  
intermediate conlpound which yields aldehyde, 
which i s  then oxidized to  oxalic acid. Osalic acid 
can be prepared by the direct action of nitrogen 
oxides on acetylene, by the action of acetaldehyde 
with nitric acid ( 3  : 1 ) )  and b p  the action of 
nitrogen oxides on aldehyde vapor. Acetaldehyde 
can be prepared by tlie action of ace ty len~ on dry 
mercuric nitrate, by the action of acetylene on 
the compound obtained by treating metallic mer-
cury with nitrogcn osides. 

I h c  oxzdatron of propylene glycol w i t h  lithium, 
socliuln aaltd potassir~nz permaicganates: E. C. 
HTTREEand W. L. EvaNs. ( a )  Proprlene glycol 
is  oxidized by neutrzl permanganate solutions to 
carbon dioxide and acetic acid a t  23" and 50". 
Above certain niininiuln concentrations of alkali 
oxalic acid is  also obtained. ( b )  The amount of 
each oxidation product a t  low alkalinities is influ- 
enced not only by the concentration of the alkali, 
but also by the use of either lithium, sodium and 
potassium hydroxides i n  connection with each of 
the sereral pe~.manganates. 

H e . r a b ~ o n i o d i p 7 ~ e ) 1 y l i l 1 s z , i l ~ :TIv. H. HUXTER 

and A. H,~<OHLHASE. This conlpound is ob-
tained by treating the silver salt of 'tribromothio- 
phenol with iodine in benzene solution. This ac-
tion is normal, and by so much is contrary to  the 
action of iodine on the salts of halogenated 
phenols to form polyphenglene oxides. Further, 
iiiolecular iveigltt determinations i n  carious 
solvents give consistent$ low results, apparently 
showing dissociation of the sQbstance and eonse-
quent existence of the free radical CGH2Br38, 
which does not lose halogen spontaneously, 

Formatcon of gotcmarzc acids avtd subst i tuted 
gamma-blatyric acids from resorc~ i~o l ,orcinol and 
phloroglvcino7: w. D. ZANGLEYand ROGER 
ADA~IS.  SVhile attempting to prepare ce r t ah  
eoinples ketones, i t  was f o ~ ~ ~ dbeta-chloro-that  
propionitrile ancl gamma-chlorobutyronitrile do 
not condense with resorcinol, orcinol or phloro-
glucinol in the presence of zinc chloride and 
hydrogen chlolide as nitriles ordinarily do to give 
koto~les, but instead condense to give acids, 
(HO j 2C,jH3CH2CH2C0211, etc. Alpha-beta-
unsaturated nitriles give the same type of con-
densation produd, indicating without doubt that  
nith these compoullds the first step is  the addition 
of hydrogen chloride to the double bond. 

A nezi qnetlcod of pi eparzng u~asaturated 1 ,4 -
dtkotones:  J .  B. CONANT and R. E. LUTZ. Sub-
staizces of the general type RCOCH=CIiCOR are 
of interest because they contain the characteristic 
linkage of quinone and indigo. Only a relatively 
few representatives :lave been previously pre-
pared and the methods of preparation are diB-
cult. STe have prepared a number of argl  unsat- 
urated 1 , 4  dlketones by the action of fumaryl 
chloride, aluminum chloride, and an  aromatic 
liydrocarbon. The yields are good. It is inter- 
esting thnt these substances are a11 smoothly re- 
duced to the rrii I r ~ i l ~ o ~ ~ ~ l i l l ~cthzne derivatives by 
sodiunl 11yli.osaliiir nr ti:,lllo~ls cllloride in con-
trast  to ketones of the type RCH=CHCOR, or 
acids of the type I-IO2CCN=CHCO2H, which are 
not reduced by these reagents. 

T h e  prepnratzoiz of hydrozypyruaio acid:  W. L. 
E v i ~ s  and G. P. E lo~s .  The following steps 
were used: (1) pyruvic acid, (2)  monobromo-
pyrullc acid, (3)  its methyl ester, (4) nlethyl 
ester of hydroxypgru~ic acid, (5) hydroxyl?yruvic 
acid. The con\-ersion of ( 3 )  to  (4) was accom-
plished by lneans of methyl alcohol and potassium 
formake, (5) is easily obtained from a slightly 
acidulated aqueous solution of (4). 

S e c r e t a r y  


