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i 1-J A C<™PARISON OF ALUMINIUM CHLORIDE AND FERRIC CHLORIDE 

Historical Pa.rt 

Pa.rt l. 

As oondensing agents by splitting out hydrogen chloride 

It bas long been known that ferric chloride nd aluminium 

chloride have imila.r actions as condensing ag ta. Anhydrou 

f errio chloride is used in much the same way as anhydous alumini 

chloride except that the reactions are not so violent a thoae of 

aluminium chloride and for that reason ferric chloride may b u d 

in ma.ny oases here aluminium chloride oannot b used. hen 

aluminium chloride is used, yields are uch gr t r than hen 

ferric chloride is used, but the yields with the atter ar a l e~ 

in most oases where they oan be used in the a me r ction. 

Boesekin 1 obtained ferric chloride combin&tion co oun 

corresponding to those that Gustavson 
2 obta.ine in r ctio • 1 h 

luminium chloride similar to those obtain by p rri r 3 1 
an 

ex laining the pre ara t ion of a. ketone by the c ori 

metho • Boesekin intro uoed 2.g gra.ma o! b n l 0 ori a 

l . Ann. 217 2+3 

2. J. P. Ch. 2, 6g, 209 

J. Cr. 116, 1300 

11-ZHIM 



1.8 grams of ferric chloride into a flask containing 100 oo. of 

carbon disulphide and boiled the mixture until it became a clear 

brown liquid. When it cooled, crystals formed having the oom-

position corresponding to c 6H5cocl.FeCl3. These, like the 

aluminium chloride addition compound obtained by Gustavson, were 

very' hygroscopio and decomposed on exposure to the atmosphere. 

The dark crystals yield, on boiling w·i-th benzene, crystals of the 

Ferrio chloride gives the same 

product as aluminium chloride except that the yields are lower and 

for ordinary purposes it does not find as wide an application. 

After & study of the work tha.t had been oompleted on 

ferric chloride Nenki ~ raised the question as to the difference, 

if any, between ferric chloride and aluminium chloride. He found 

that an acyl- or alkyl-radical can be introduced into the benzen 

ring of a mono-hydroxy-phenol as the mono-substitution pro uot, as 

is the oase with aluminium chloride, but he discovered a difference 

between the di- and tri-hydroxy-phenols which form some of th i­

subst i tution product as well as the motio-aubstitution reduct. 

According to Fried.al and Crafts 5 the aluminium chlorid oes yi l • 

the 1- and tri- when an excess of phenol is pre ent. 
i th ferr1) 

chloride there results from phlorogluoin and acetylohloride a dik -

tone of the formula c6H (coca._) (OH)~ , also the mono ketone 
> 2 / percentage 

c6H2 (COCFJ ) (OH);• Since these ba.ve the sameAoompos1t1on, 

~. B:lr 32. 24-17 

5. Bt.M~r 29, 2 
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they may be distinguished from ea.ch other only by the determination 

of the molecular weight. If twice the amount of ferric chloride 

and four times the amount of aoetyl chloride is used, one still 

obtains a mixture of the mono-aoetyl and diacetyl phloroglucin. 

A peculiarity of the synthesis formed with ferric 
6 

chloride is that in the action of organic halides on the phenols, 

not only is substitution made for the hydrogen on the ring, but 

also on the hydroxyl of the phenols. As in the case of 

tertiarybutylohloride on resorcin, the butj. ether of dibutylresoroi 

resorcin is produced. 

oC~J 

Oc(cfl.,)J 

OH 

c ~/l~J 

on the other band, with a.luminiwn chloride one gets only the 

d.ibutylresorcin. 

6. Ber. )2, 

• 
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But of the butylohlorides only the terti rybutylohloride aoted in 

this way as no suoh substituted product resulted from the normal 

an secondary butylohloride, in which oases the action is th am 

as when aluminium chloride is used. 

In the synthesis 1th ferric chloride t ere 1 al o 

chlorination an oxidation. From ohlorofor an benzene one 

obtains, besides the triphenyl- ohlorm thane, some of the oxidiz 

product , triphenyl oarbinol. 

Cl-IC& + 3c;_fi ~ (GH)3 CH + 3HC! 

CHC(i + 3C,~ ~{(H):JCOfl -1- JHC! 
From a.cetylohlorid arJ xyltne be id the dimethylac to-

phenone some of the ortho-para-sylalaoetyl is !o ed. 

Th butylohloride and hydroquinon ve the dibut l quinon 

and no dibutylhyd.roquinone . The ferrio ohlo.i ot a n ox-

idizing as ell as a condensing agent. 

Keissel 7 obtained from oarbon tetr o or1 e n b nze e 

75% of the theoretical yield of triphenylchlor t e le 

Gomberg 
g 

i th aluminium chloride obt in a yi of 90 o! h 

t heoretical yield. 

s nkow ki 9 in orking 1th if! rent er turea !o 

that better yiel a ere obtain fro it r 

7. Ber. 32, 716 

s. Ber. 33, Jl4" 

9. Ber . 23, 2 13 

4- . 
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or io ohlori if h 

nt xten lon r 1 0 

c ori ben t 0 0 ob ot n 

tri et 25° - 0 
y -

t 1 t y - eny -m n 

{Cf&) Cl ft. H '/ 

p 2. 

eby r in t1on ot f r 0 

(I 1 o 1o ) 

J b 10 fo 

0 r 0 no 1 

1 o chlo 1or I 

on 11 0 in 

H. 0 
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ll 
Nencki found that in most oases as a condensing agent 

zinc chloride , by splitting out of water, gave auoh better yields 

than ferric chloride. One equivalent of acetic ao1 , one ot 

phenol and one of ferric chlori e gave a very mall yiel • Aci . 
chlorides with phenols gives better yields than the corresponding 

alkylchlorides with phenols in contact ith ferric chloride. 
12 

From hydroquinone an acetyl chloride enok1 received 

only the e~ter C6H~ (ococH3)2 while with zino chloride he received 

only the quinaoetophenone. With aluminium chloride one receives 

the acetyl group attached to the ring with no cha.n from the 

hydroquinone or a hydroquinoneacetophenone. 1th ohlor cetio 

acid andPOCl; condensing with hydroquinone, he received the t o 

products C6H3 (coc~Cl) (OH)2 and C6H2 (COCH2Cl) (OH)3 • In 

contact ith ferric chloride, benzqrl ohlorid an benz n , yie d 

of about 70% of benzophenone is obtained. Aoetyl c ori e a 

phenol give acout a 30% yield of cH3co C6H OH. Br lobrze ki 13 

and Nenck1 condensed acetyl chloride an salicylic aci in th 

r eaence of ferric chloride forming the aoetylsalioylio oi , 

c6H3 (Cl)CO) (OH) (COOH). 

l~ Ha.monet discovered a peculiar reaction of f rric ohlori 

ll. Ber. 30, 1777 

12. Ber . 30, 1777 

13. Ber . 30 ' 1777 

l~. Ber. Ps.r. 3, 2, 33 

6. 
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that has not been accomplished with any other agent . He w s able 

to prepare a ketone fatty ac id from the action of ferrio chl oride 

on the acid chloride at low temperatures. For example, two 

molecules of propionio acid chloride is cooled down below zero and 

ferric chloride added in small portions at the time, until one 

equivalent to two of the acid chloride baa been added. This is 

kept cool for some time, then warmed up to about 50 ° wh n one 

molecular weight of hy rogen chloride is given off for each two 

molecules of the acid chloride. 

This is then oooled and covered with absolute alcohol. The 

action of the acid chloride on the alcohol is slow, but gradually 

the reaction mixture is taken up in the alcohol. This is then 

washed two or three times with water to remove the excess of 

alcohol , then dried over calcium chloride and distilled in fractions 

A product representing about 15 - 20 % of the theoretical yield of 
-

CH..CH COCH CH cooc a.is obtained, the ester being formed by the 
> 2 2 2 2 , 

action of the ac id chloride on the alcohol. The reactions of 

aluminium chloride as a dehydrating agent were discovere by 

Frankforter and Poppe (1912) in reactions 1th pinine, ohlore.l, 

and aluminium chloride. These are very complicated if a.lo ed 

to take place at room temperature, but at a lo temperature only 

a molecule of water is split out. 

7. 
11-22-6M 



In experiments with anisol and phenetol and chloral and aluminium 

chloride a simple reaction is obtained giving the tri halogen con­

densation product with these phenolic ethers. 

Combes 15 using benzene, chloral and aluminium chloride 

obtained a very complex reaction from which he Jae able to isolate 

four different substances, diphenylchloralhydrochloride and 

dephenyldiohlorethane melting at 7lt 0 , tetra.phenyl-ethane and an 

unknown compound melting a.t s; 0 • 

16 Blitz using the same reagents obtained tetraphenyletbane 

dichlordiphenylethylene melting at 80°, triphenyl-v~nylalcohol, 

(C6H5)2 C • C (OH) CGffs melting at 136° and also an unknown com­

pound melting at 233°. 

Later Boesekin 17 attempted the same reaction. 

Dl'ienesmann 18 obtained the following reaction: 

/' Li + Q CH CC'' _, C fl- CHVH) Cfs Lb//6 ~ b J ~ ;/ 

or the simple alahol condensation. 

It ill be seen that ferric chloride and aluminium 

chloride have similar reactions: 

1. Ferric chloride gives better yields hen the 

actions of aluminium chloride are violent. 

15· Bull 14,5, 226 

16. Ber. 26, 1952 

17. Rec. Tra.v. Chem. 30, 3g1 

lS. Compt. Rend. llt~, 201 

SI! 
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2. Ferric Chloride h th property of o idizin 

compound as ell as caus ing con en t ion. 

3. Ferrio ohlorid in mo t otions iv s much lo r yi e 

than aluminium chlori de . 



Experimental Part 

A study of the action of ferric chlorid with reference to different 

sol vents . nd the action on mixtures o~ bromal and phenetol. 

It has been noted tba.t when aluminium ohloride i allowed 

to stand in alcohol a · oompound corresponding to a hydrate is formed 

with the alcohol. ' A similar compound was found in the case o! 

ferric chloride and alcohol. 

When ferric chloride is plaoed in a dry flask and a large 

excess of absolute alcohol is added and the mixt~e is a llowed to 

stand for several weeks, and then oooled down by a freezing mixture 

a jelly like precipitate iS formed. T~is is oolleoted on a 

funnel cooled by a freezing mixture and suction is used to draw of! 

the excess alcohol. 
No crystaline structure could be observed 

but an analysis gave the following peroentages for iron, chlorine, 

oarbon and hydrogen: oxygen being oonsidered as the balance. 

An analysis of the substance was as fol ows: 

• 9604- g gave • 2131 g of Fe2o3 and 1.277 g of Ag Cl 

l.4-190 g gav . 3150 g of F 2o3 
and 1.8876 g of Ag Cl 

.29go g gave .284-3 g of co2 and . 174-3 g of H20 

. 312g g gave . ;016 g of co2 an .1885 g of H20 

I. IL III . IV. 

Fe 17 . 24-~ 17. 261' 

Cl 32.9rtfo 32. 900/o 
26. 021' 26.3cio 

c 6. r;tl/o 6. 7~ 

H 
10. 

6-22-8M 
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T i o r spon s to th form a F ClJ 3 (C2H~H) n t i1 

mixture as arme , it em to go in o solution, formin 

greenish bro solution. On expo ur to air i t gr ually took 

on moisture to become the hy rate . If thi mas a h t s 

for istillation, a small a cunt of the !errio ohlori e istill 

over with the alcohol ti l hen almost all of t alcohol b n 

riven off and the temperature ha be n r ised to about 170°, tr o • 

of thyl chloride ere notic coming ov r 1th the 

Ether and ferrio ohloride ere treat 

a precipitate similar but arker i n color 

unstable t t no satisf otory ana.lysi of t 

obtained. 
. 

in t 

:to m 

oo po 

oohol . 

n 

Ferric Chlori e oes not r aot 1th P r o on 

tetrachlorid nd 1 not very so-ubl in it . 

partia y hy ate form i s olubl , ivin 

hen t rr1o c ori e is u d in t e 

Crafts action, the yi elds obt i ned re 

hen methyl chlori is 

benz ne for t lv hours in co t ct 

tolu ne is form but onl 3 of ·e 

hile those ho use lumini c ori 0 

90ef by this same m tbod. . 

b o n o 

lo • 

1 

It ~a be n foun , w er , • f .. 10 0 

very ell in t Q ro~ & of a t i n 

u tanc ha b n use in ih r r tion o 

r , 

10 • 

1 

o o1 

.o 

n 



Yields as alcohol and trioxymethylene by splitting out water . 

high as 90% have been obtained. 

The work of Frankforter nd Kritchevsky 19 was continued 

f errio chloride being used in place of the aluminium chloride used 

by them, with bromal and phenetol. Twelve grams of phenetol 

l~ grams of bromal and 150 oc of dry carbon disulphide were placed 

in a dry flask and cooled down to about zero an ferric chloride 

added in small amounts until five grams in all ba.d been ad ed. It 

first there was very little reaction but soon the reaction became 

quite violent even at the low temperature . Ea.oh ad 1t ion of 

ferric ch~oride oaused a oonsi erable activity when introduced. 

Large amounts of halogen acid were evolved during the reaction. 

The color of the solution turned from a light yellow, ue 

to the bromal, to red, on the addition of a small a.mount of ferric 

chloride, then to brown, and later to green. 
The green is, 

probably due to the ferric chloride addition compound. The 

solution was allowed to stand for three days in the ioe box after 

all action seemed to be complete nd then armed to room t per tur 
The solution could 

and al.lowed to stand forty-~ight hours more. 

not be heated as that decomposes the compound and complicates the 
I 

reaction. 
Then the carbon bisulphide solut ion as poure 

over finely divided ice an allowed to stand until the carbon 
a.a 

disulphi e had become cle~r an then the carbon d1sul.phide 

separated from the o~her and ashe several times 1th aoi ifie 

19. Studies in Physical sciences and Ma.thematics of the U of 
12 

ll-22·8M 



cold water to remove the traces of ferric c lor ide. 

The carbon disulphide layer as . separated an dried and 

then evaporat ed in a vaccum dessioator. The mass, ~hen practical-

l y a ll of the carbon disulphide has been evaporated was a semi-

sol id, due to some of the unchanged phenetol. The mass was 

treated with ether and most of the oily substance as remove d 

on tt~ addition of aloopol, the solid matter was precipitate , 

while the oil remained in solution. These impure crystals were 

filtered off and recrystalized from a ams. l amount of ethyl acetate 

and alcohol and then reorystalized again from ether and alcohol. 

Pure while crystals were obtained in the form o! hexagonal plates 

melting at 119°. 

Carbon 

Hydrogen 

Bromine 

!l-i2-6M 

An analysis of the purified substance ve the following: 

found 

I. II . III Iv • • 
• 

42.51+% 4-2. 6'!fo 

3. 701o 4-. 00~ 
'4-7.29 

This corresponds to the compound iphenetylt ribromet ne . 

OG_~-

0 
fl- c -----CB'J 

0 



This compound has been prepared from the action of phenetol and 

bromal in the presence of aluminium chlori e by Frankforter and 

20 . Kritohevsky but because of the difference in melting point and 

color of the crystals the experiment was repeated. 

Sixty-one grams (i mmle) of phenetol an sev nty grams 

( i bromal ~ mole~were dissolved in 250 cc of carbon disulphi e and cooled 

down by a freezing mixture to belo o° C. Then twenty grams 

of chloride (aluminium) were added in about one half gr m portions 

at intervals of about five minutes, the mixture being aha.ken after 

the addit ion of each portion. The solution turned a deep purple 

color and some purple crystals formed on the sides of the flask 

whi ch when exposed to a ir were decomposed. hen a small portion 

of the ca rbon disulphide solution was evaporated off in 

the mass remained purple . hen dried air s admitted, no 

change was noticeable in the color, but moist ir chan ed them 

i mmedi ately. The above reaction mixture as a llow to stan 

twenty-four hours after no more evi ence of reaction was notioeabl 

even on the a dition of another crystal o! aluminium c ori e. 

The mixture was a owed to take on room ~ tem eratur to in ur 

a com lete reaction, but not heate o as to prevent si~e reactions 

and decomposition. 
After standing four hours, the mixture as 

poured over crushed 1oe and allowed to bydrolize by ens o! th 

ater that was aissolved in the carbon isulpbide. In thi s 

case no tarry compounds were obta ined as is the case if the 
ater 

1526. 
20. J. A. C.~ 1914, 

14. 

----~l2-·8M~~--------------~ 



comes quicklµ in contact with the excess of aluminium chloride 

under which conditions a great amount of heat is evolved. After 

standing twelve hours the melting ice slo ly furnishing the water 

for the hydrolysis t he clear c rbon disulphide solution of the 

compound remained at the bottom. This as separated by a 

separatory funnel and evaporated down to 100 oc. on the stea bath. 

When the solution cooled light yellow crystals were formed from the 

mot her liquor . These were filtered out ~nd ashed 1th 95~ 

alcohol and were white from the first crystalization. The mother 

liquor and alcohol were caught together, the alcohol causing 

precipitation of more of the compound which was added to th other 

and washed. The mother liquor and alcoholic washings ere then 

caught together again. The crystals ere dissolved in 200 cc. 

of ethar an orystalized by evaporating the eth r slo ly. hen 

it had evaporated o~n to 100 cc. alee l as ad e to less n t h 

solubility of t he crystals in he ether and also to cause the 

slight tarry color to remain in solution. 
These crystals ere 

filtered off ~nd ~ashed ith a l cohol. The crystals ere a l 
0 

hexagonal plates, colorless, and melted at 119 • 

Continued crystalization failed to r aise t he me.ting point. 

The w shings and mother liquor ere e por te 
Cr op. 64- grams . 

do n, cooled and the cryst~ls which ere mixed 1th a t rry u 

stance were filtered off and diasolvei in a mixture of ethy 

acetate and alcohol. 
The crystals slowly came out on - lo 1ng 



, large the ethyl acet~te to evaporate as almost oolorleas ~n 

hex gen 1 lates, i;he tc..r re1..o.ining in solution . .: oryst ls 

were filt~red qff ~n urifie by oryst liz tion from ether 

o.lcohol . These sep~r ted out of the 1 tter xtur aa s 

·ex gonal pl tea n h d the s~ e eltin point. All of the 

filtrates from bove 1ere com'ined i ooncentr ted, n gin 

some solid as obt ined, 1hich w s recryst~lize from et yl et te 

nd purified from ether . o ore oryst ls ere obt ine fro 

-vhe tarry substance ;vhich ounte to five gr s . T:...e se on 

nd third crops combined weighed seven gra he r i u 

tarry substc.noe s subjected to fr~ot1on"'1 1 till tion t 4 

pressure . 3.1 gr s of unoh nged hene tol o me over r. the 

residue deco~posed giving off hydrogen bro e . 

A etermin ion of the 1101eoul r ei ht g ve 490 n 0 . 

An lysis gave: 

l. .3674 g. giving . 5771 g of 002 n .1197 g of 20 

2. .3826 g giving .593g g of 002 .1291 g of 20 

3. .1127 g giving .1254 g of Ag Br. 

C lcul ted for C gH O B 
. 

1 19 2 3· 

f oun 

I . I . !!I. 

c . 42.60 42.gl 4"' . 50 

H. 3.74 3.62 3. 70 

4- .35 
Br . 47.33 

When a mixed melting-point was taken with tbe crystal obtai ed l'f 

Kricheveeky and those obtained above,there was no lowering. 

16. 
&-22-6M 



Cry~t~ls lthough in a much purer for ere i entio l ith those 

obt<;.<,ined by Krichevsky .a.nd Frankforter. 

When these oryst ls are llov a to st ... nd in a tightly stop ere 

tuoe ex osed to the sunlight, cha.nge in color is produced. they 

slowly tuke on d red color and no hydrogen bromids is evolved. 

These red o ryst ls . ere set a.side for future exl.Omin -::ion. 

Vlhen 5.0 gr 1S (l/100 mole) of iphenetyltribro eth ne ere 

tre~ted \ ith ~n ~looholic solution of sodium lcohol te, .1th 
" 

the i e of replacing some or 11 of the romine .1th ethoxy 

groups and refluxed for six hours on ate m b th, compound 

formed in nee lelike oryst le then the solution .... s coole • The 
0 

h y ere extrerely soluvle in lcohol nd elte ..... t 11 • ve 

no test for halogen vi th-~ copper ire but .h n fused 1th 

d the excess sodium ecomposed by · ter ni trio "'1 , e 1 ly 

gave a test 1th silver nitr te. 

An lysis g~ve the fo lo in : 

l. 

2 . 

• 2122 g g ve 

.1173 g g ve 

• 3944 g of co2 d .0795 g of ... 2o 

Ct.i.r n 

Hydrogen 

Bromine 

ll-l2-8M 

37. 51 

• 10 23 g of Ag Br 

piric<;..l 

fou 

I . ... I • 

,,, 
50. 9 J 

4.114' 

17. 



As this would indicate th~t only hydro b id n rom e was split out 
and no ethoxy groups were added, the compound would be 

diphenetyldibromethylene. 

OC;:. H;-

0 
c CB~ 

0 
OC2 H.,-

Five grams of diphenetyltribrometbane wer treated 1th 

sodium phenolate in absolute alcohol ~nd refluxed for ten h~urs . 

Gradual ly everything went into solution and at the end o! ten 

hours the reaction mixture was poured into acidified ater to 

decompose the unchanged sodium phenolate and also to i solve th 

sodium bromide formed in the reaction. The organic substano 

that was precipitated was washed several times with hot ater to 

remove the last traces of inorganic material. 
0 

nee lelike crystals which melted at 116 • 

It form 

Toes gave a slight 

test for halogen. Then because of their m lting point being 

the same as that of diphenetyldibromethylene, I ran n ans.ly~is 

which gave me the follo ing: 

l . 0.2175 gave o.4-043 g of co2 an .og22 g of ~o 

2. 0.2277 gave 0.2006 g of Ag Br 

lS. 
6-ll-BM 



Bromine 3 7. 5% 

Carbon 50.711/o 

Hydrogen 4. 2% 

I. 

found 

II. 

From this I concluded that the sodium phenolate had the same action 

of splitting out hydrogenbromide as alcoholic potash. 

When five grams of diphenetyltribrometha.ne were refluxed 

with potassium cyanide in absolute alcohol, a crystaline substance 

melting at 116° as obtained again. This to be th 

diphenetyldibromethyk111. A d termination of bromine in icate 

t at the sarue compound Jas obtained. 

An analysis gave the fo~lowing result: 

l. 0.1127 g of substance gave .0993 g of Ag Br. 

That calculated for diphenetyldibromet~e gives 37.5 bromin · n 

this gave 37.49% bromine. 
Since the alcobol must ha.ve been the ca.use of the ree.cJ;ion 

going this way, ten grams of dry sodium phenola.te, five gra of 

the diphenetyltribrometha.ne, and t enty oubio centimeters of r 

ether ere placed in a flask and the mixture refluxed for forty-
o pparent reaction 

eight hours, and treated 1th ~ter. 

bad taken place as five grams of the original subst oe ere 

obtained after decomposing the reaction mixture . This ould 

6-l2-6M 



ho b111 0 b 0 1n 1 0 

t t h t t not 1 no u 0 

r ot1on. 

Di n - 1 to-

OC~fl, H : Cl! 0 ~fl 

0 
I 

0 . If 00 
c ff.J 

0 0 0 1 

0 

0 

0 

c 0 

0 
l 



An analysi0 gav t f ollo ing: 

l . o. .094- g of substance 

2 . . 95 g of aubst noe 

gave . 2757 g of 

gave • 4-912 g of 

002 

002 

an 

n 

• 0626 g of H20 

. 1206 g of H20 

Calculated for c H 60 30 } g 

Carbon 

Hydrogen 

6S. 7o1o 
6.a7~ 

found 

I. 

Di- ortho-brom-phenet 1- dibrom- ethylene 

C8'/. 

Four grams of i henetyl ibrometh ene r 

in ten cc. of glacial oetio ci n · bromine a • 

II. 

6S. 6 I 

6. 9 '/C 

i solv 

F of 

hy ro enbromi e ere given off . en th .... action top d 

the excess bromine as re .oved by w ing the mixtur n r in 

air through 1 t . 
hen the solut i on became clear , a. ma. - a.co t 

of alcohol was added to the acetic acid solution n then th 

mixture as a.,lo ed to or atalize . 
1te crysta ine p t 
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' re or e t lt t io6°. h s 

t 120°. 

r cry t li 

f r cm a.I.co o n t ~r an me te 

An analysis for bromine gave t !ollo ing: 

0. 1216 grams of substance ga.ve o.156o gr a of Ag Br 

Calculate for 

f oun 

I. 

Bromine 54-.79'fo 

Di nenetyl-diethoxy-et hylene 

ocj.Hs-

0 OCj!Hr 

I 
c 

0 
I 
0 Ci? H,,-

C;. H.,-

Five grams of i ll n ty tribro e r.e 0 

f ask cont ning t enty gr a o! ao i al o 

oft io hene free b nzene t t 
been i 

o ium e.lcohole.t s not a.pp rentl olu i 

that the re ction mixture 
to b reflux or 0 

\U ' After the mixture d been retluxe for for 
oi 1 1 

re ction mixture s poured slo • into ice 

T e b nz ne so ution s ed se 
dyd.rochlorio ci • 

ep r tor funnel epar in times 1th ater n 

1 

0 

i • 

e 



benzene solution was ried and finally evaporate own to ten oo . 

hen orystals were formed which were very impure. These, s 

well as the impurities, were very soluble i n all the oo on 

solvents. Li<"'Toin as found to purify the oryst ls. They 

were oryst lized '1ree times from ligroin nd then from SQ% 

alcohol . These were formed in short needlelike crystals having 

a melting point of 96° to 97° . This compound bad a very 

istinct aromatio odor, th'l t has not been observed in orki 

any 

• 

2. 

related oompoun s . 

nalysis of the purifie cry tale ere as fol o 

0. 2 g5 g gave . 5672 

0. 3 4-S g gave . s925 

CarP:on 7 . 15~ 

Hydro n 7. g &fo 

g of 

g of 

002 an 

co 
2 

an 

I . 

7 . l 'lo 
74-. 11' 

. l 74 g of 

. 2 94 g of 

f oun 

diphenetyl-t tra- bro 

C f3Y3 

23 . 

H2o 

HO 
2 

et 

s: 

II. 

ne 

1th 



Two and one half grams of diphenetyl- tribromethsne 

~ere dissolved in gl acial acetic acid and bromine added in excess. 

This solution was al :owed to stand for eight hours and then the 

excess bromine was removed by drawing air tb4'ough the solution. 

The acetic aoid was al l owed to evaporate spontaneously and a 

colorless oily substance was precipitated hich orystalized hen 

dissolved in ether and the ether evaporated slo ly. The 

crystals we re colorless, melting at 6g0 • 

Analysis for bromine gave the fo l lo ing: 

o.14S3 g gave 0.2472 go! Ag Br 

calculated for c1gf1.402Brg 

Bromine 79. 95% 

f oun 

79. 

Di-di henetyl- methyl- o tylene 

OC~Hs 

0 
fl- c c =======- c ---

0 
Ten grams of diphenetyltribromet ne n t enty grams of 

sodium powder were place in a flask containing forty grams of 

dry thiophene free benzene . Th mixture aa refluxed on 

2 



t am bath for eventy-two hours an t e benzene solution oure 

off, n eva orate o n to t enty oo. On cooling, a whit 

substance almost insoluble in cold benzene as precipitated. This 

compound was very slightly soluble even in hot alcohol but dis­

solved in a boiling mixture of one part of absolute alcohol to 

two parts of benzene . From this mixture beautiful colorless 

plates ere formed melting t 202°. A second orystalization 

from the same kind of mixture chan ed the melt ing point to 203°, 

here it melted very sharply. Crop, 3.g grams . 

A molecul r eight determination by the freezing point 

metho g ve the fol lowing results. 

5og - 530 525 - The calculated is 522. 

An analysis of tt~ high melting point sub tanoe gave th 

f o o ing: 

o.128 g of substance gave .3791 g of co2 an 

O.l24o g of ubstano gave .3679 g of co2 n 

Ca culat for c3513go 

.oa2 g of H2o 

.079g g of H20 

found 

Carbon 89.89 

Hy rogen 7.11 

I. 

en the mother liquor from the ov 8 

II. 

go.9 

7.15 

por t d 

do and cooled, a in a s bat nee containi no bro ine nd 

soluble in the ordin ry solvents oryat lized out i n e lelike 

crystals melting t 158° to 159°. Crop, one h~lf gram. This 

25. 
l!=T~~z:;;n:===================:;;====== 



oom oun as set asi to be exa ne later. 

Later iphenetyl- ibrom-ethylene was treated ith sodium 

powder in ure dry benzene for eight hours . A needlelike 

crystaline compound was obtained when the benzene was filtered 

off and evaporated. These crystals er e dissolved and re-

crystalized from a small amount of hot alcohol. These melted 

at i5g0 to 159° , as those in the above re ot ion did. 

These we~e set aside to be taken up later. 



Summ y. 

I . It 11 b s en t t f err1o o or1d ba. much th 

s m action on bromal n hen tol a 1n1um c or1 e . The 

only e ce tion is t ... t the yiel s are lo r . 

II . The ro er ties n r 1vit1vea of 1 hen tyl- tri- bro -

t n are s fo 0 

a. . An a ooho io ka.l1ne so uti on ! i rat t ke out y ro e 

aving th unsa.tura.t ' 
1 en ty oom o 

' 
b . en romi nate , f i ve of the hydrogen re is c 

ving t tra..-bro - i en tyl- t tr - ro~-et ne . 

c . hen treat for lon ti e 1th sodium e lt of 

ethyl lcho l n ceto cetic t r , t un turat co ound 

dip enetyl- dibrom- t~ e is first pro uce n 't en th 0 i s 
' 

bstit ted for t e 't o re 1 i n bro in a i ing 

diphen tyl- diethox -et ·l en ip net - i ceto oet 1- e n 

reapecti ely. 
ynt e 1 

Th ction of ur on 1 netyl-tr i ro - t ne 
• 

1 ea n ethyleni c substit t1on oo O\!Il ' 
1- iphen t - -

acetylene. 

I II . eriv1 1 ea of 1- he et 1- ibro - t Y n er 

a o o s : 

• r t i 1th 0 1 
0 1 o to .., -

ty ea er ga.v t e com un t e a.tur te co po • 

2 • 



b . Bromine displaced two hydrogens on the rin , but 

did not ad to the doub e bond, forming di-ortho-brom-phenetyl-

1 brom-ethyl ene. 

o. Treating 1th metalic so ium gave compound hioh 

has not been 1 entified. 

This work was done under the d irection of Dr. G. B.Frankfort r 

of the Univereity if Minnesota. 
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