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and the filtLate was evaporated to yield (III) which was crystallised 
from dry benzene, m.p. I28°_ (III) was also obtained from PC15 

(r mol) and (I), the reaction product being treated v.ith petroleum 
ether to remove !'OC13 . (Found : Cl, 6~·6. C 4H~ONC14 requires 
Cl, 63·0 per cent). 

/3-Trichloro-a-anilinoethylacetarnide (IV), which was obtained by 
spontaneous interaction of (III) (3 g.) and aniline (r·s g.) in benzene, 
was washed with dilute hydrochloric acid and crystallised from 
chloroform, m.p. 146°. (Found : Cl, .37·4. C 10H ll ON 2Cl3 requires 
Cl, 37·8 per cent). 
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Alcohols. 
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This paper describes the preparations and reactions of the conden
sation products of chloral and bromal with ethylene glycol and 
glycerol, and of chloral with erythritol. Bromal is found to be more 
reactive than chloral. 

The results are shown diagramatically in Figs. r and 2. 

EXPERIMENTAL. 

s-Di-(/3-trichloro-a-hydroxy-eihoxy)ethane (I) was prepared by 

the method of Forcrand (Bull. Soc. chim., r88g, iii, 2, 256). 
Anhydrodichloral-glycol (II) was obtained by keeping a solution of 

(I) in acetic anhydride .and a few drops of concentrated sulphuric acid 
for 4 hours and diluting with water or by refiuxing a mixture of (I) 
aud acetyl chloride in equal proportions for 30 minutes and pouring 
into water. (II) separates from alcohol m cubes, n1.p. 144 o. (Found: 
Cl, 62·8. C 6H,;0 3 Cl 11 1·equircs Cl, 62·8 per cent). 

It is stable towards hot concentrated nitric acid, boiling alkali 
solutions and strong ammonia in a sealed tube at I 10". Hot concen
trated sulphuric acid changes it back into the original substances. 

The aiacet;rl derivative of (I) (Ill) was obtaiued by keeping a 
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solution of (I) (12 g.) and acetic anhydride (IS c.c.) for 4 hours and 
fractionating the product, b. p. 132-134 °/15 1n111. (Foun<.l: Cl, 48· 5· 

C 1 oi-I 1 !l0 6 Cl 6 requires Cl, 48·2 per cent). 
d . '11 . f /3- TTichloroethylideneglycol (IV) \vas forn1ed by the tstt at1011 ° 

(I) at atn1ospheric pressure, 111. p. 42°; h. p. 2ooo. (Fou11d: Cl, ss·6. 

C-tH50 2C1 3 requires Cl, 55·5 per cent). 
/3/3-Dichloroethylideneglycol (V) was obtained by the reduction of 

(Iv") (rs g.) with zinc dust (6 g.) and glacial acetic acid (25 c.c.). The 
tnixture was ·ntechanically shaken for 5 hours and the filtrate nearly 
neutralised with Na2 C0 3 paste and extracted \\'ith ether, b. P· 

II8° /25 lUm. CF'ound: Cl, 45"5· c.,..H602C12 requires CI, 45'2 

per cent). 
a/3-Di-( f3'-trichlo1·o-a'-hydrox·yethoxy )-y-hydroxyProPane (VI) was 

obtained by keeping a mixture of glycerol ( 25 g-.), chloral (So g.) and 
sulphuric acid (20 c.c.) overnight. The resulting mixture was 
washed with dilute 1nethyl alcohol and extracted with chloroform, 
b.p. 145-50°/rs 111111. (Found: Cl, 55·1. C 7 H 100 5 Cl6 require~ Cl, 

ss·o per cent). 

Action of Nitric Acid on (VI).-A tnixture of (VI) (3og.) and con
centrated nitric acid (70 c.c.) \vas kept at 0° for 12-hours. The n1ixture 
\vas diluted with water (rs c.c.) and the product (VII) separating on 

keeping for further 24 ltours \vas recrystallised fron1 tnethyl alcohol, 

n1.p. 192-93°. (f"ound: Cl, 55·3; Equiv. 380. C7H 6 0 5 Cls requires 

Ci, ss· s per cent. Equiv. 383). 

Sodiunt Salt.-. (Fottnd: Na, S·I; H 9 0, 10·1. C 7 H 5 0 5 Cl 6 Na, 2~ 
H20 requires Na, 4·9; H 2 0, 10 per cent). Bariunt salt.-(F'ound: 

Ba, I4·s; H20, 3·9· cl4I-11 o()toC112Ba, 2H2() reqttires Ba, I4•ii 

H20, 3·8 per cent). 

'l'hjs action of nitric acid coniirn1s the structure assigned to (VI). 

Distillation of (VI) at 70 nun. pressure yields (v .. III), b. p. 

162-64 °! 25 1n1n. Yoder (]. A1ne·r. Chent. Soc., 1923, 45, 476) obtained 
the cotnpound by heating glycerol, chloral hydrate and zinc chloride 

under tJressure. 'fhe acetyl de1ivatit'e boils at 205 °/ r 20 tntn. (l",'ound: 

Cl, 40·2; C1H90~Cl3 requires Cl, 40·4 per cent). 

The nit-rate of (\'III) (IX) separated after heating (VIII) \Vith a 

1nixture of nitric and sulphuric acids (2: 1; 3 c.c.) for 2 tninutes and 
keeping overnight. It crystallises fron1 n1ethyl alcohol in white 
needlesJ 1n.p. 64°. (}'ottnd: Cl, 40·1. C;,Hr,< •.-~1\~Cl3 requires ('1, 39"9 

per ccHt). 

(j 
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a.-/1-(fJ'- TrichloroethJ'lidenedioxy )-y-chloropropane (X) was pre
pared by the action of PC15 (equal weight} on (VIII). The reaction 
mi:ll."turc was poured on to c111shed ice and extracted with ether, b. p. 

130"/15 mm. (Found: Cl, 58-g. C~H602Cl,., requires Cl, 59'1 
per cent). 

The methyl derivative of (VIII) was obtained by the action of 
dimethyl sulphate (equal weight) in the presence of 2N-alkali. The 
alkaline mixture was shaken for nearly 8 hours and the product ex

tracted with ether, b. p_ 140-42" /r5 mm. tFound: Cl, 45'4- C 6H 903Cls 
requires Cl, 45·2 per cent). 

(XII) was obtained from (VIII) on reduction with zinc dust and 
acetic acid. [See preparation of (V)], b. p. r6o" (20 mm. '(Found· 

Cl, 38-r. C,HsOsC12 requires Cl, 37·9 per cent). The acetyl deri
vatives (XIII) boils at r88",'3o mm. (Found: Cl, 31·2. C7H 1 o04Cl2 
requires Cl, 31 ·o per cent). 

Di-a.f3-(/31-trichloro-a1-hydroxyethyl)-ether of erythritoL-Erythri
tol (ro g.) and freshly distilled chloral (25 g.) were heated at roo" for 

r hour and the mixture diluted with water. The product is insoluble 

in the usual solvents in the cold and decomposes on hea.tillg in alcohol, 
ethyl acetate or glacial acetic acid. It was washed with warm dilute 

methyl alcohol anddried, m.p. 167-71". (Found: Cl, 50·7. C8 H 120 6Cl6 
requires Cl, 5r ·o per cent). The tetraacetyl derivati-ve was obtailled 
by tbe action of acebc anhydride and a few drops of sutphuric acid. 

It separates from hot alcohol in cubic crystals, m .p. r64". (Found: 

Cl, 36·2. C1sH2o01 0 Cl 6 requires Cl, 36·4 per cent). 

s-Di(,8-tribromo-a-hydroxyethoxy )-ethane.-Ethylene glycol (s g.) 
and bronml hydrate (25 g.) were heated for I hour at r 30-40". The liquid 

on dilution with water \\as extracted with ether, b.p. 145-47" /25 mm. 

(Found: Br, n·o. C 6 H 8 0 4Br 6 requires Br, 76·9 per centl. The 
diacetyl deri\ative boils at 196°/135 mm. (Found: Br, 67·6. 

CioHuOsBrs requires Br, 67·8 per cent). 

/3-Tribromoethylideneglycol.-A mixture of ethylene glycol (ro g.), 

bromal hydrate (25 g.) and concentrated sulphuric acid (ro c.c.) was 
kept for 3 days and the solid separating (r8 g.) was crystallised from 
alcohol, rn.p. IOJ-104 °. The substance wa.s also obtained by distilling 
dibromalglycol at ordinary pressure. It is stable towards hot alkalis. 
(FoUlld: Br, 73·7. C 4H:~02Br 3 requires Br, 73·8 per cent). 

a.'{3-Di(f3' -trib,-orno-o.' -hydroxyethe~xy )-y-hydroxyp7oPa.ne (XIV) 
(Formula !.imilar to VI) was obtai11eu as with the uibromal elllylcn~ 



CONDENSATION OF CHLORAL AN:O B}tOMAL ETC·. 121 

glycol, b.p. 205°/25 111111. (Found: Br, 73a 5· C 7 H 100 5 Hr 6 requires 
Br, 73a4 per cent). 'I'he triacetyl derivative boils at 190°/155 mrn. 
(F"ound: Br, 6r·6. C1 aH1 6 0 8 Br 6 requires Br, 61·5 per cent). 

a/3( /31-tTibroJnoeth,.·lidene)-glyceTol (XV) (f'ortuula situilar to VIII) 
\Vas obtained by tl1e distillation of {XIV) under reduced pressure, 

b.p. 2I0° /6o mn1. (Found: Br, 67·5. C 5H 7 0 3 Br 3 requires Br, 67·6 
per cent). 

1'-ri-(/3'-tribronto-o.1-hydroxyet1lyl) ethe1· of glyceTol (X\li).-1\ 
tnixture of glycerol ( 10 g-.), brotnal hydrate ( 35 g.) and concentrated 
sulphuric acid (10 c.c.) \Vas kept for 2 days, diluted \\·ith \\·ater and 
exti:acted with ether_ The product could .not be distilled unchanged 

\vithout decon1position under a pressure of 20 1nn1. (Found: Br, 76·6. 
CoH 1 t0 6 Br 0 requires Br, 77·0 per cent). 

y-({3'-Tribromo-a1-hydroxyethyl) ether of o./3-( 81-trib J'01noetlt:}'lidene )

glycerol (XVII) was obtained by dtstilling (XVI) under reduced 
pressure, b.p. 145°/20 tntn. (Found: Br, 75·2. C7II 8 0 4Br 6 requires 
Br, 75·4 per cent). 

:FIG. 1. 

(CH:~C0)20 CH 2 ·o-CI-l<Jl-l"CC1 3 CH3COCI I --~ 
CH2·o·cH CCl3 

I )o 
Cll2·o·cHOH"CCl3 CH2 ·u··cH CC-l3 

I 
I 

(I) (II) 

! 

I 
~ (V) 

(Ill) 
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