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INTRODUCTION 

The common method for the preparation of diphenyl 
1 

and alkyl benzene derivatives is that of ~ittig. It consists in 

allowing sodium to act on a mono-halogen derivative dissolved 

in benzene. If an alkyl benzene is to be' prepared, sodium is al

lowed to reaot with a benzene solution of an alkyl halide and a 

halogen benzene. Alkyldiphenyl oompounds oan also be made from 
2 

bromo alkyl ·benzenes by treatment with sodium. The bromides of 

the homologues of benzene, reaot in a similar manner with sod

ium. For example bromtoluene with methyl iodide and sodium giv-

es xylene. However, the three isomerio bromtoluenes do not re

aot with the same ease. While the parabromtoluenes gives a good 

yield of parax:ylene. the ortho compound does not give good re

sul ts. and the meta oompound generally forms no xylene. The 

great number of benzene derivatives whioh may be prepared by 
3 

Fittig's reaotion is apparent from the above examples. Ullmann 

has prepared a large number of dlphenyl derivatives by heat

ing with oopper instead of sodium, but only one or two Simple 

halogen nitro oompounds. It is well known that the nitro group 

ortho and para or both ortho and para to halogens renders such 
« 

halogens easily reaotive with many of the ordin~ reagent •• 





These reagents are sodium alkylates, sodium malonio esters, and 

sodium acetoacetic ester; the halogens being replaced by alkoxy 

groups, etc. However, in oertain important instanoes the halo-
* gen is replaced by hydrogen only. It would, therefore , appear quite 

probable that suoh halogens would easily give Fittig's reaction. 

With a view of ascertaining whether Fittig'e re

aotion would hold if the benzene nuoleus contained three or more 

substituents, a number of halogen and nitro derivatives in ben

zene solution were treated with sodium. The bodies seleoted for 
1\0 .... 

study were symmetrioal tribromotrinitrobenzene ~~Q~ , 
I "~ N~ 

1 ~~~ ~ -iodo-2,4,6,-tribromobenzene (\ ,symmetrioal tribromo-
&" , ~~ 

benzene 0 ,and l-iodo-2,4,6 ... tribromo-3-ni trobenz~ne I Y,10v. 
8 .. ./'" 13.. ~ 

A brief statement of the methods employed for the preparation of 

these bodies will now be given. 

Symmetrioal tribromotrinitrobenzene was prepared 

by nitrating symmetrical tribromobenzene using the method of Jack-
5 

son and Wing. Symmetrioal tribromobenzene is boiled with a mix-

ture of two parts fuming nitric acid (Spgr.l.5) and fuming sul-" 

phuric acid (Sp.Gr.l.91) for eight hours under the reflux con

denser. The body melts at 2830 -2860
• 

Tribromoiodobenzene has been prepared accord-
6 

ing to Silberstein's method, and also acoording to Jaokson and 
'1 

Calvert's method. It was found, however, that the following modi-

* Vide the work of C. Loring Jaokson and his pupils. Am. Ohem. 
Jour. general index. 





(3) 

~ioation gives a smoother reaotion and a better yield. Symmetri

oal trobromoani1ine is diazotized in aoetio aoid solution, using 

twice the theor e tical amount of sulphuric aoid and the theore.ti

cal amount o~ sodium nitrite dissolved in the sma11e~possib1e 

amount of water. During the process o~ diazotiaation. the solu

tion o~ sodium nitrite is added very slowly, and the mixture is 
• 

cooled to about 17o; p;ovlded the acetic aoid does not freeze. 

After allowing to stand for an hour. four times the theoretioal 

amount of potassium iodide dissolved in the smallest possible 

amount of water is added very gradually. A~ter standing an hour, 

the mixture is heated on the water bath ~or thirty minutes, cool

ed, and fi1te~ed. The ~i1trate is washed with a saturated potas-

sium iodide solution to remove the ~ree iodine formed. The solid 

was then purified by or~sta1lization from a mixture of alcohol 
. " 

and benzene. Tribromop~nzene melts at 1040 _1050 • 

Symmetrical tribromobenzene was prepared b~ di~ 

azotiz~ng tribromoaniline dissolved in a mixture o~ alcoh~ and 
4 

benzene and then boiling off the nitrogen. The crude produot ~as 

purified b~ sublimation using the Bruehl .apparatus. It melts at 

119.50 • 

The l-iodo-2.4,6-tribromo-S-nitrobenzene was pre-
S 

pared aocording to the method of Jaokson and Jones. Tribromoni-

traniline is diazotized in c'old aoetio acid solution, and after 

two hours a saturated water solution o~ potaSSium iodide was a4de~ 
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After standing over night the mixture was heated on the water 

bath, cooled, the solid filtered off and purified. Iodotri

bromonitrobenzene melts at 1440 to 1450
• 

~lring the oourse of this research four new de
lltli. . AO"'~ rivatives of 2,6-dibromo-4-nitroaniline were prQarede The 
N()t; (3.. (~ 

compounds were 1-iodo-2,6- dibromo-4-nitrobenzene , 1-

~
:J ~ Ov 

iOdo-2,6-dibromo-4,5-dinitrobenzene
Nd 

. ,l-ch10ro-2,6-di-

&(;i'O- D. 

:::::::b::::::e~~~ '. ~e :c::~l::h::::~:·:o::::~:::~::e. 
. rvovl)sv 

and nitrio aoid with both the mononitro oompounds was studied, 

::t:::s a:o t::e:::O:h:f ~::::::: t::b:: 0:::::: e C~U:8;a~~. 
Yoy 

In each oase the compound obtained was symmetrical dib»omonitro-

benzene~~~ as oonfirmed by the halogen oontent and the melt-
·~v 

ing point determinations. 





EXPERIMENTAL PART 

Action of Sodium on Symmetrioal Tribromotrinitro

benzene. It is a well known faot that in substituted aromatic 

compounds,the firmness with which the halogens are attaohed to 

the benzene ring is diminished by the presence of the nitro group 

in the ortho and para positions. For this re'ason, symmetrioal 

tribromottinitrobenzene was selected for study. 

Five grams of tribromotrinitroben8ene were dissol

ved in 120 cc. of dry benzene, and ' 0.5 gr. of sodium were added. 

The mixture was boiled gently, using a reflux condenser, for two 

hours. After standing over night, the contents of the flask were 

poured on a filter. The filtrate was allowed to evaporate spon

taneously, and the melting point of the crystals W'8. s taken. A 

melting point of 284oshowed that the tribro$otrinitro oompound 

was unchanged. Examination of the brown residue on the filter 

paper proved it to be mostly unaltered sodium, it did, however, 

give a slight t~st for sodium bromide. 

Aotion of Sodium on l-Iodo-2.4.6-TribromobeJ;lzene 

Jaokson and Calvert have shown that the presenoe 

of three bromine atoms in tribromoiodobenzene exerts a loo8en-

ing effeot similar to that exhibited by nitro groups. By the ao-
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tion of sodium ethylate on this body, they readily obtain symme-
7 

trioal tribromobenzene. The iodine is also easilyreplaoed by 

a nitro group if the tribromoiodobenzene be treated with fUm

ing nitrio aoid. These faots would seem to indioate that hexa-

bromodiphenyl might easily be prepared by the interaotion of 

sodium and the iodo group in two moleoules of symmetrioal tri

bromoiodobenzene. Aooordingly, equivalent amounts of this com

pound, dissolved in dry benzene, and sodium wire· were boiled un

der the reflux oondenser for four hours. After this time had 

elapsed, a small portion of the solution was removed, and the 

melting point· of the orystals whioh separated out was taken. 

They melted at 1040 _1060 , proving the oompound to be unaltered 

tribromoiodobenzene. The sodium wire had taken on a dark brown 

oolor. Gattermann states that a few drops ethyl aoetate some-
9 

times starts the Fittig reaotion. Consequently three drops of 

ethyl aoetate were added to the mixture in the flask, and the 

bOiling oontinued for four hours .longer. After this time, the 

Sodium wire .had apparently been used up, being oonverted into 

a brown powder. This undissolved residue was ~iltered out, wash

ed with benzene, and allowed to dry. It was then extraoted with 

hot water, and tested for halides. The test was negative. The. 

brown powder did not oontain organic matter. 

The filtrate was allowed to evaporate spontaneous-

ly_ The tribromoiodobenzol was unohanged if the melting point of 
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the crystals obtained be accepted as proof positive. The melt

ing point was 1040 -1050 • Since benzene bOils at 80°0., and, 

since the heating for eight hours at this temperature did not 

produce any appreciable change in the tribromoiodobenzene, it 

was deemed advisable to try the experiment at somewhat higher 

temperature. 

Equivalent amounts of clean sodium wire and tri

bromoiodobenzene dissolved in 20 cc. dry benzene, were heated in 

a sealed tube for six hours at 200°0. The tube was examined when 

cooled and as no visible change in the substance had occurred, ex

cept a darkening of the sodium, the heating was continued for 

eight hours at 250°. After allowing the tube to cool, it was op

ened. The solution was separated from the undissolved residue, 

and this residue was washed with benzene to remove any of the 

solute. The brown residue of the filter was then allowed to dry, 

and then extracted with hot water. It contained some unused sod

ium. The washing also contained a small amount of sodium iodide 

with still smaller amounts of the bromide. A small portion of 

the residue was found ,perhaps , to be organic in nature as it 

entirely Tolatilized when heated upon a platinum foil in the 

Meker flame. The residue had a me~ting poi~t higher than 300°, 

and was insoluble in benzene, ligrion, ether, glacial acetic 

aCid, chloroform, and alcohol. A portion of the benzene was eT

aporated but no crystals were obtained. On complete evaporation, 
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an . uninviting brown tar resulted, except for a few white need

les which sublimed out. These needles melted sharply at 1190
, 

indicating that they were symmetrical tribromobenzene. It is in-
7 

teresting to note that Jaokson and Calvert, as mentioned above, 

obtained symmetrical tribromobenzene from tribromoiodobenzene by 

the aotion of sodium ethylate. All attempts to obtain a pure bod7 

from the tar failed. 

.r 
benzene t?"Q.6 ... 

Aotion of Sodium on Symmetrioal Tribromoiodo-

, and Ethyl Iodide. Sinoe the above experiment 

resul ted in the removal of some iodine from the tribromoiodo de-

rivative, it was thought advisable to attempt the introduction of 

an· alkyl group into the benzene n~cleus~ The above experiment also 

Showed that at high temperatures the greater part of the tribromo

iodobenzene was deoomposed, so it was thought best to use lower 

temperatures in this experiment. 

~ive grams of tribromoiodobenzene and 1.5 gr. of 

ethyl iodide were dissolved in 60 oc. of dry benzene. To the solu

tion 0.5 gr. of olean sodium wire were added, and the mixture boi~ 

for two hours under the reflux oondenser. The solution was then 

filtered off from the brown residue. The residue was next wash-

ed with benzol, dried, and extraoted with hot water. All of the 

sodium was not used. The water extract gave .a strong test for 

sodium iodide. 

The filtrate was allowed to evaporate to about 

20 00. on the steam bath, and oooled. The orystals whioh sep-
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arated out were removed by filtration. They melted at 1040 -1050 • 

The tribromoiodobenzene was, therefore, unchanged. Fractional 

crystallization of the solution obtained by filtering off the 

first crystals failed to give any substance other than tribromo

iodobenzene. The sodium iodide obtained as a result of the ex

periment, in all probability, resulted from the interaction o~ 

sodium and ethyl iodide to give butane and sodium iodide. 

'B ... 0 15 ... Action of Sodium on Symmetrical Tribromobenzene 
13 ... 

Three and one-half grams of symmetrical tribromobenzene were dis-

solved in 50 cc. of dry benzene and 0.5 gr. of clean sodium wire 

were added. The mixture was boiled ten hours, using a reflux oon

denser. The melting pOint of the crystals obtained from the ~il

trate after the removal of the solid material showed it to be un

altered tribromobenzene. The solid material on the filter gave ,no 

test for sodium bromide when extracted with water. 

This experiment was repeated by the method given 

above except that a few drops of ethyl acetate were added. Ao-
9 

cording to Gattermann ethyl acetate sometimes starts the reaction. 

No sodium bromide was formed. The crystals obtained from the fil

trate melted at 119.5°, showing that the original substance re

mained unaltered. A mixture of these-crystals and those of the 

original substance, also melted . at 1192120°. -

Aotion of Sodium on Symmetrioal Trlbromoiodoni
;J: 

trobenzene. "8"O~o,. • The procedure was exactly the same as that 
"'6,. 
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given in the preoeding experiment. except that ethyl acetate 

was added at the beginning. Again it was found impossible to 

isolate any substanoe other than the o'riginal oompound. No sod

ium halides were formed. 

Preparation of l-Iodo-2,6-Dibromo-4-Nitrobenzene 
;J:. &-060- . Paranitraniline was converted into 2,6-dibromoparani-
rlo~ 10 

traniline by the method of Korner. For this purpose, 15 gr. of 

paranitraniline were dissolved in 75 cc. of ooncentrated hydro

ohloric aCid, and the solution diluted to two liters with water. 

A stream of air loaded with-bromine vapor was then passed through 

this solution until a permanent red color was imparted to it. The 

preCipitate, after a thorough. washing with water was nearly pure 

dibromonitranilin., as it melted at 2040 • 

The amino group in .the dibromonitraniline was next 

replaced as follows: Eighteen grams of the substance were mixed 

with 360 cc. of glaoial acetic acid and 15 co. of concentrated 

sulphuric acid diluted with an equal volume of water added. All 

of the dibromonitraniline did not dissolve. Disregarding this, 

the mixture was cooled with ice water, and 4.5 gr. of sodium ni

trite dissolved in 15 00. of water were added in small portions 

at a time with thorough shaking. The addition took about one-half 

an hour. Ih order to be certain that the diazo reaotion was com

Pleted, the mixture WaS allowed to stand in the oooling bath for 

One hour. At the end of this time the solid present was filtered 

out, and 10.5 gr. of potassium iodide dissolved in the smallest 
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possible amount of water were added graduall~ and with thorough 

shaking. The addition required about one-half an hour. During 

this time, the mixture turned from yellow to brown; a brown mass 

being precipitated. The diazonium iodide was apparently very un

stable, as a marked evolution of nitrogen took place during the 

addition of potassium iodide. After the mixture had stood over 

night, it was heated on the steam bath for one-half hour to com

plete the formation of the iododibromonitrobenzene. It was then 

cooled in ice water to separated out as much of the oompound as 

Possible, and filtered. The solid was then washed with a satura

ted water solution of potassium iodide to remove the free iodine, 

and then it was washed with water. The light brown solid whioh re

sulted was orystallized from alcohol until it was nearly white, 

and showed the constant · melting point of l52~l53°. The average 

yield of the crude product was forty-five percent of the theore

tical. 

0.1995 gr. of the substance gave 0.2989 gr. AgBr and AgI. 

0.205'1 " " " " " 0.3090 It " " " 
Calculated for 

Br2 and IJ __ ~'~~!f:N~2 __ 
)- - - - - - - - -

Found 
- - - - - 70.36 

- - - '10.52 

Properties of l-Iodo-2,6-Dibromo-4-Nitrobenzene. 

IOdodibromobenzene crystallizes from alcohol in nearly white 

needles whioh melt at 152Q-l530 • It is readily soluble in cold 

• 

chloroform, benzene , and ether. In glaoial aoetio aoid and ligrion 
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it is:~c~rcely in the cold, but somewhat soluble in the hot; 

slightly soluble in cold alcohol, but insoluble in water. hot 

or cold. Alcohol is the best solvent for iododibromonitrobenzene. 

Aotion of Sodium Ethylate onl-Iodo-2,6-Dlbromo
I 

.i-Nitrobenzen~ ~OiJ" . Two grams of iododibromoni trobenzene 
NO ... 

were dissolved in 40 cc. of benzene. and mixed with a solution of 

sodium made from 0.5 gr. of sodium in 60 cc. of absolute alcohol. 

The solution was allowed to stand for three days at room tempera

ture. At the end of this time a preoipi~ate had deposited from 

the brown solution. The mixture after shaking thoroughly. was 

poured into a separatory funnel containing about 150 00. of wat

er. The contents of the separatory funnel were agitated well, 

and allowed to stand until the benaene had separated from the al

cohol-water mixture. The benzene solution was then removed. and 

sub3ected to spontaneous fraotional crystallization. The first 

three crops of crystals obtained oonsisted o~ iododibromonitro-
. b (0 0 

enzene Since they all melted at l5~-153 • The fourth orystalli-

zation yielded long,nearly white needleS~anged in radiating 

groUps, . which on crystallization from alcohol melted at 58~ Suoh 

~ small yield was obtained that it was impossible to study the 

~'. b\o~t~ It i t properties of these ~ further. Howevor. the me ing po n 

and crystalline form indioated that it was 2.6-dibrom-4-nitro-
. 11 

phenetol. This body has been prepared by Jackson and Fisk, from 

I-nitro-3,4,6-tribromobenzene by the action of sodium ethylate 

on it. The water-alcohol mixture obtained gave a strong test for 
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sodium iodide, but no test for sodium bromide. 

r Preparation o£ l-Iodo-2,6-Dibromo-4,5-Dinitro_ 

benzene 8~OS~ . Two grams of iododibromonitrobenzene were 
Nt) ... 

,YtJ .. 
placed in a flask with a mixture of 30 00. of £uming nitrio aoid 

(Sp. Gr. 1.5) and 7.5 cc. of sulphuric acid eSp.Gr. 1.83). The 

flask Was closed with a porcelain crucible in a small funnel. The 

solid all dissolved in the acid mixture when the contents o£ the 

flask began to boil, but after about one-half hour solid material 

began to separateout. Disregarding this,the gentle boiling was 

continued for two hours longer. The mixture was then allowed to 

0001; when more crystals separated. The contents of the flask 

were then poured into 100 cc. of water, and this was filtered. 

The residue was ~\ orystallized from alcohol, and extraoted with 

small portions of ether until it gave the constant melting point 

of 1820 - 1830. The yield was about 70 peroent.of the theoretical. 

0.2282 gr. gave by the Carius method 0.3072 gr.AgBr end AgI 

Caloulated for 
Q.6HBr2I(N02)2 

63.51 

Found 

63.24 

Properties of l-Iodo-2,6-Dibromo-4,5-Dinitro-

benzene • It crystallizes from alcohol in well formed, 

light greenish-yellow prisms, melting at 182°- 183°. It is near

ly insoluble in oold aloohol and water; difficultly soluble in 

hot aloohol. In chloroform, and benzene it is readily soluble 

in the cold; soluble in~her but not to such an extent as the 

iododibromonitrobenzene. 





(14) 

Several attempts were made to oonvert the dini

tro OOmpound into the trinitro body. With this purpose in view, 

lid E.'{uQI 

- 0 o-2,6-dibromo-4-nitrobenzene was boiled with four partS,QY 

VOlume, of fuming nitric aoid eSp.Gr. 1.5) and fUming sulphurio 

aCid(Sp.Gr. 1.92) for eight hours under the reflux con4Qnser. 

The melting pOint of the crude product obtained was 1680 _ 1720, 

and was, therefore, probably a mixture of the mono and the d1-

nitro COmpound. The products obtained in this experiment Were 

bailed for eight hours under the reflux condenser with a mix

ture of two parts red fuming nitrio aoid(Sp. Gr. 1.6) and one 

Part of fuming ··sulphuric aoid (Sp.Gr.l.92).The melting point 

Of the crude product obtained was then 1540
_ 167°. In each oase 

the extraction of the crude product with ether and or,rstal1iza

tion gave substanoes showing a mixture of iododibromonitroben

Zene and iododibromodinitrobenzene. 7rom this it would se8. that 

Continued boiling and increase of the su1phurio aoid produoed . 

lese nitration. Lack of time prevented a more careful investi

gation of the above phenomena. 

Preparation of 1-Ohloro-2.6-Dibromo-4-Nltroben-

~ ~n£ ~6r. In makingohlorodibromonitrobenzene; dibromopara-
/Yea. 

n1tranlline wae prepared and diazotized in exactly the same 

manner as has already been given for the preparation of iodo~ 

dlbromonltrobenzene. 
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The diazonium solution was then filtered to re

move any undissolved substanoe, and poured very slowly with 

thorough shaking into ·a solution made by dissolving six grams of 

anhydrous ouprous ohloride in a mixture of 30 oc. of oonoentra-
. . 

ted hydroohloric and 100 cc. of water. A dark brown solid is pre-

oiPitated. After the mixture had stood over night, it was heated 

on the steam bath for thirty minutes in order to oomplete the 

formation of ohlorodibromonitrobenzene. and allowed to 0001. The 

mixture Was then diluted with twioe its volume of water, and af

ter standing a short time was filtered. The brown solid obtained 

Was washed throughly with water, dried, and extraoted with ether. 

~e ether extraot was then filtered several times in· order to re

mOVe any copper salts. The ether was then evaporated and the solid 

crystall~zed from alcohol until it showed the constant melting 

POint of 92 0 _ 930. It was necessary to boil the orude body sev

eral times with animal oharooal in order to obtain white crystals. 

The yield of the orude produot$ was fifty-five peroent of the 

theoretioal. 

0.2539 gr. of substanoe gave by Carius' method 0.4168 gr. 

. Of AgBr and AgCl. 

Calculated for 
96H2BreClN02 

61.94 

Found 

61.76 
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Properties of l-Chloro-2,6-Dibromo-4-Nitroben-
8 c( 

4ene I~~r • It crystallizes from alcohol in light, white 
~~ 

flwres melting at 92~- 930 • It is much more soluble in alcohol 

than the corresponding iodo body; very soluble in cold benzene, 

ligroin , and ether; slightly soluble in cold glacial acetic acid, 

essentially insoluble in water hot or cold. 
I 

Preparation of l_Chloro-2,6-D1bromo-4,6-D1nitro-
b 0 
_enzene Sr08r • Two grams of l_ch10ro-2,6-dibromo-4-nitroben

~~ 
z ~ ene were placed in a flask together with a mixture of 30 cc. 

Of fuming nitri~ acid (Sp.Gr. 1.5) and 7.5 cc. of sulphuric acid 

( Sp. Gr. 1.83) • The flask was closed with a porcelain cruci

ble in a small funnel, and boiled for tW~:hO~~S. - The mixture was 

then allowed to cool, poured into 100 cc. of water and filtered. 

The reSidue was crystallized from alcohol until it gave the con

stant melting point of 1420 - 1430 • The yield was nearly quanti

tative. 

0.2019 gr. gave by Carius' method 0.2900 gr. AgBr and AgCl 

Calculated for 
~Cl(NO~ 

54.21 

Found 

54.04 

Properties of l_Chloro-2,6-Dibromo-4,6-Dinitro-
b Q 
~nzene_!:~IB~. From alcohol it gives white orystals melting 

~~ 
at 1420 

-to l43~ It is much more soluble in alcohol than the cor-
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'-..., 

responding iododinitro compound; easily soiuble in ether, ben~ 

zene, and chloroform. 

Action of Nitric Acid on l-Iodo-2,4,6-Tribromo-

ben s'r~~" . 7 . 
- zen~ ~ • Jackson and Calvert on treatment of symmetrical 

tribrom;)iodobenzene with fuming nitric acid and allowing the mix

ture t ' t o s and over night, found that on dilution, that the nitra-

ti 80: 1'(0 .. 

on had proceeded as far as the formation of O~~ with the 
B.. 8 

separation of iodine in the form of 8cal84 Jackson and Jonea pre-
/-iocJ. ~ L '.L I 

par d ?- %,,,,,,~ w,- ,,..; 0"0"""'0-..,.- "",r"'op~rtr..". "". 

~ e ."~ .:floa.7- by diazotizing ~rO:;& and putting in iodine. 
e Wrlt~ ~,. 

~found that on treatment of symmetrical tribromoiodobenzene with 

fuming nitric acid the nitration c~ld be stopped with the forma

tion ..,. s0lil,.. -o. "-.-iF'( • The experiment was carried out as follows: A 
a 0... 

Small amo~t of tribromoiodobenzene was allowed to stand over 

ni \Ni H., "'" 
ght~excess of fuming nitric acid (Sp.Gr. 1.5). The mixture wsa 

then Poured into water and the solid filtered out and crystalli

zed from alcohol. The crystals melted sharply at 1450
• This is 

the melting point of ~~/:;~ • as found by Jackson and Jone •• 

A Sr 

Small amount of free iodine being formed. The ezperiment was 

then repeated using 5 gr. of symmetrical tribromoiodobensene and 

100 CO. of red fuming nitric acid (Sp.Gr. 1.6). The mixture was 

allowed to stand for three days at room temperature, and was 

then POured into 500 cc. of water. The solid was filtered out, 

and crystallized from aloohol until it showed the constant melt-

ing paint of 1450 • A somewhat larger amount of 
:r 

~ed i ~'-~/a,.. 
n this experiment and the yield of ...... .,..,. NO&. 

a.. 

iodine was for-

was about fort7 
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j/ , 
r; r 

percent of the theoretical amount. Further nitration of 8~:;~ 

W f 
80 !YO.. e !Yo ... 

as ound to give a mixture of '(I::" ,and lyoJ~~ ,but for 

some reason we were unable to stop smoothly with the formation 

of the dinitro compound alone. 
I 

Were bOiled 

SDe,. <:1 

No change could be detected when and ~<:/$~ 
NO.. /'(0 ..... 

for four hours in dry benzene solution with sodium 

Wire in the proportion of two molecules of the aromatic substanoe 

to two atoms of sodium. ~Several attempts were made to prepare the 

iOdide chlorides of B't:}a~ t and of ,.,";.,I....')i$,. by passing chI or-

1V0a,. I'IO L 

ine into the saturated chloroform solutions of these bodies. The 

sOlut o 

~ons were cooled in ice water, but no solid was formed un-

til a '1'\0 t· 
t Th lti 0 t 

~ r ~on of t he chloroform had evapora ed. e me ng po~n 

of these crystals was always th,e same as that of the original sub

stance, and no evolution 'of chlorine was noted during the melt

ing POint determination. Iodide chlorides upon heating ordinar-

iI 
Y decompose into the parent iodo body and chlorine. We were un-

able to prepare the iodoso compounds from the above crystals. This 

Seems to ' show that these bodies do not form iodide chlorides. 

S-X 
wi th 1..--,1$.-

Sodium phenate when boiled in alcoholio solutions 

a .r 

and {(13,- gave small amounts of sodium hall-

d ~ 
, e~ but as far as 

¥~~ 
, 

we were able to determine the C6H60 group oould 

not be introduced into the benzene ring. However, as stated aboTe, 

the ethyoxy group is easily introduced into these compounds. 





DISCUSSIon OF RESULTS 

It is evident from the above work that halogen 

and nitrobenzene derivatives containing three or more substit

uents do .not react with sodium to give substituted diphenyl oom

POunds. Therefore, Fittig's reaotion which has proved so very 

Useful in the preparation of many alkyl benzenes and diphenyls 

does not hold in the oase of halogen and nitrobenzenes. It is 

interesting to note in this oonnection that while halogen and 

nitro groups ex~rt a loosening effect on the halogen ortho and 

Para to them; this effect is not so strongly active as would be 

ordinarily expected when these bodies are treated with sodium al

one. The aotion of nitric aoid on symmetrioal tribromoiodobenzene 

is espeCially interesting. 

It will be recalled that by allowing fuming ni-

trio aoid to interaot with symmetrical tribromoiodobonzene in 

th 13 .r 
e cold; l'/~" was formed. On further nitration of this body 

~ I'fO ... 

USing -A.. • 
4um~ng nitrio and sulphurio aoids the iodine was complete. 

1'17' rem ,l'°L 
~ oVed. A mixture at Src;!~ 

D. rO-... ,. .s 

'
and IYD. I/V A '" , being formed. 

L~r- v" 

)tor 
some reason the nitration could not be stopped smoothly with 

the formation of the 

is apparent that the 

dinitro oompound alone. Nevertheless. it 

to the fOllOWing soheme: 
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I-

and a .. ~ D. 

does not give / I"""" i f h n so ar as we ave been able to 
N0L.'''- NO .. 

-St" 

prove. A test for iodine in the product obtained on boiling 

sYmmetrical tribromoiodobenzene with fuming nitric aoid for four 

hours Was negative. On the other hand, if we started with a 

compound having the nitro group para to the iodo group as, for 
r 

eXample, the er-..... /8r 
x:. 

137/'-. B,... 

we obtained 1'I0L,.,.1 with no removal of 
-......r

NO ... 

iOdine even on long 
no, 

boiling. with a mi.xture of two parts of fum-

ing nitric acid and OlE' part of fuming sulphuric aoid. 

It is also interesting to oompare the interactions 
:r= .:c 

Of sod· -a-~ "'.-, ......... /"',. 

l.um ethy1ate with torr ,/',.. and ...... , • These oompounds 
~ NO~ 

are quite similar in struoture, the latter having a nitro group 

Para to the iodo group instead of bromine. Jackson and Calvert 

on heating tribromoiodobenzene with sodium ethylate did not ob

tain a phenetol but found that the iodine was replaced by hy-
, 7 

drogen resulting in the formation of symmetrical tribromobenzene. 
8r:~ S,... CJr. « .. lis-

On the other 

reSUlts. The 

hand if sodium ethylate reacts with l.--' , '()a,. 
NO... NOa... 

iOdine in this oase being replaced1 not by hydrogen 
.4 

as in the 

SUIts are 

oase of 6'-('(~~ but by the ethyoxy group. These re-
..... ' a;. 

oertainly peculiar. As another example of the differ-

enoe in behavior of these compounds having the nitro group para 

to the iOdo group, the following was noted: Repeating the work 

ot 12 
McCrae, the iodide chloride of tribromoiodobenzene was easily 

prepared according to his method; while all attempts to prepare 

the iOdide chloride .of the body having the nitro group para to 
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~ 

the iOdo group, tl1at -fa 13,.·r"' ..... /13r 
• ~~ failed. In the light of these 

!VO .... 

Observations we are inclined to conclude that possibly this 

. 
13 

~s a case of steric hindrance. However, Willgerodt has pre-

:r 

Pared the iOdide chloride of // '( ,and this would lead to 

~v 
the belief that the effect is due to the more negative charao-

ter of the nitro group. Of the two views we are led to believe 

that t he phenomena is chemical rather than being due to sterio 

hindrance. 

As soon as is possible we expect to begin a 

more thorough and extended study of the interesting observa

tions presented in this paper. 
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