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separating the ether layer and drying with sodium sulfate, the ether was removed by 
distillation from a water-bath; the final product was a thick, clear oil which darkened on 
standing; d f 1.06; w25, 1.597. 

Analyses. CaIc. for C21H21N: X, 4.88. Found; 4.91,5.06. 

The probable mechanism of these reactions follows. 

(a) C6H5CH=NC6H5 + C6H5MgBr — > ( C 6 H s ) 2 C H - N - C 6 H 5 

AIgBr 
(b) ( C 6 H s ) 2 C H - N - C 6 H 5 4- (C2H5J2SO4—*- (C 6H 5) 2CH—N-C 6H 5 + C2H5(MgBr)SO4 

I 
MgBr C2H5 

The analysis and the calculated refractive index are in agreement with the formula 
( C 6 H S ) 2 C H N ( C 2 H 5 ) C 6 H 5 . TO further establish its identity the compound was prepared 
by known reactions and was found to boil at the same temperature, 191° at 5 mm. 
pressure. This was done according to the method of Busch and Rinck5 by adding ' / t 

mole of benzalaniline to 1Z4 mole of phenyl magnesium bromide and working up in the 
customary manner to give C-phenylbenzylaniline, C6H5NHCH(C6H5)C6H5. This 
amine was found to boil at 165° at 5 mm. pressure. Its hydrochloride was prepared by 
passing dry hydrogen chloride into a cold mixture of ether and ethyl alcohol from which 
the salt was precipitated directly in a pure condition melting at 199°. The hydro­
chloride was then heated directly with one molecular equivalent of diethyl sulfate for 6 
hours at 110-120°. The amine was set free by sodium hydroxide, taken up in ether, 
washed with water, dried over sodium sulfate and then distilled. As previously men­
tioned, the boiling point agreed with that of the compound made by treating the or-
ganomagnesium halide directly with diethyl sulfate. 

Summary 
1. A study has been made of the reaction between diethyl sulfate and 

organomagnesium halides having the MgX group on carbon, oxygen and 
nitrogen. 

2. In all cases the MgX group has been replaced by an ethyl group. 
3. The yields of reaction products in several experiments are decidedly 

good. In addition to its value for synthetic purposes the reaction is 
recommended as a reliable method for the determination of the mechanism 
of certain reactions. 
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The preparation in a pure state of a number of dyes of the malachite 
green series was undertaken as a part of a study of the bactericidal action 
of dyes in general. In the course of these studies we have had occasion 

5 Busch and Rinck, Ber., 37. 2691 (1904); 38, 1761 (1905). 
1 Presented at the Annual Meeting of the American Chemical Society, September, 

1921. 
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to prepare a number of new members of this group and to make new 
observations on others. Although this work has been discontinued while 
still incomplete, we wish to present in brief tabular form the results of the 
chemical work as far as it has been carried. In a number of cases where 
the chlorides and sulfates proved too soluble for convenient manipula­
tion, the nitrates were found to be of service because of their more sparing 
solubility and greater tendency to crystallize. Such substances as mala­
chite green and brilliant green may be readily isolated and purified in 
this form. This is also true of the furfural analog of malachite green 
recently described as the zinc double chloride, the oxalate and the chloro-
platinate by Renshaw.2 

Der iva t i ve of 
Leuco ma la ­
ch i te green 

m-Ace tam-
ino-

m - V r a m i n o -

^ - D i e t h y l -
a m i n o -

o-Chioro-£-
d i m e t h y l -
a m i n o -

2 - H y d r o x y -
5-phenyl-
azo-

2 - H y d r o x y -
5- (£-meth-
oxy-phen-
y lazo) -

P r e p a r a t i o n 

F r o m t h e 
-NHa de r iv . 
wi th ace t ic 
a n h y d r i d e 
F r o m t h e 
-NHa de r iv . 
wi th K N C O 
in ace t i c acid 
F r o m Mich-
ler ' s hyd ro l 
a n d d ie thy l ­
a m i d e 
F r o m Mich-
ler 's h y d r o l 
a n d m-chloro-
d i m e t h y l a n i -
l ine 
F r o m t h e o-
O H c o m p . a n d 
d iazo t ized 
ani l ine in a l ­
ka l ine solu­
t ion 
Using diazo­
t ized £-anisi-
d ine 

IvEU 

Crys t a l l i ne 
form 

F a i n t l y green­
ish r h o m b s 
from 85%. al­
cohol 
Del ica te need­
les from alco­
hol 

Cream-co lored 
needles from 
benzene-a lco­
hol 
F l a t , t a n need­
les from tol-
uene-Hgroin 

Len t i cu la r 
p la te le t s from 
benzene 

Ochreous 
p r i sms from 
benzene 

TABLE I 

co COMPOUNDS 

M e l t i n g 
po in t 

0 C . 

154.5--155. 

194-196 

1 4 2 - 1 4 4 . 5 

1 7 0 - 1 7 1 . 5 

186-187 

187-188 

F o r m u l a 

5 C 2 5 H 2 9 ON 3 

C 2 4 H 2 8 ON, 

C2 7H3JN3 

C25H30N3CI 

C2»H3oON4 

C30H32O2N4 

Analyses 
CaIc. 

N 
% 

1 0 . 8 5 

1 4 . 4 3 

1 0 . 4 7 

1 0 . 3 1 

12 .44 

1 1 . 6 7 

F o u n d 
N 

% 
11 .14 

1 4 . 4 3 

1 0 . 6 3 

1 0 . 5 5 

12 .62 

1 1 . 7 9 

R e m a r k s 

Crys ta l l ized 
wi th diffi­
c u l t y 

D i d n o t yield 
a c rys ta l l ine 
d y e on oxi­
d a t i o n 

Purif ied wi th 
difficulty 
D i d n o t 
yield a crys­
ta l l ine d y e 
when oxi­
dized 

The dyes were prepared in the usual way by oxidation of the leuco com­
pounds with lead peroxide. The leuco compounds, in turn, were prepared 
either from the corresponding aldehyde and dialkyl aniline, or from the 
benzohydrol and substituted aniline. 

2 Renshaw, T H I S JOURNAL, 44, 864 (1922;. 
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Der iva t ive of 
Ma lach i t e green 

U n s u b s t i t u t e d 

/> M e thy l -

o-Chloro-

/> Chloro-

/>-Nitro-

/>-Acctyl-niethylamino-

o-Chloro-/>-dimethylamin 
m - U r a m i n o -

0 -Hydroxy­

s - H y d r o x y -

o -Mcthoxy-

m - M e t h o x y -

^ - M e t h o x y -
o -E thoxy-
/•-ICthoxy-

3 ,4-Methy lened ioxy-

o- H y d r o x y acet ic -
acid 
F u r o -

Br i l l ian t green 

Sa l t 

n i t r a t e 

ch lor ide 

C i -

N O 3 -

C l -

N O 3 " 

> C i -

NC)3 " 

Cl -

C i -

N O 3 -

car lni iol 

c i -
ca rb iuo l 

c i -

CI -

e t h e r 
a n h y d r i d e 

N O 3 -

N O 3 " 

C r y s t a l 
form 

olive p l a t e ­
l e t s 
b l u e g reen 
leaflets 
v o l u m i n o u s 
t h r e a d s 

green ha i r s , 
go lden lu s t e r 

p u r p l e 
need les 

g reen need­
les, meta l l i c 
l u s t e r 
ol ive needles 
ol ive-green 
need les 
b ronze -
d i a m o n d 
p l a t e l e t s 
ha i r s 

b ronze 
needles 
beveled hex ­
a g o n a l platen 
b lue leaflets 
needles 
needles 
leaflets 

b ronze 
ha i r s 
grass-green 
p la te le t s 
ol ive-green 
ha i r s , b ronze 
lu s t e r 
b r a s sy 
agg rega t e s 

H2O of 
c r y s t . 

1 mo l . 

4 

3 . 5 

5.5 

0 . 5 
t o 1 

', J. 5 
4 

O 

4 

O 

5 

1 

D e c o m p n 
p t . (an­
h y d r o u s ) 

0 C . 

1 3 0 - 1 3 5 

160 

i n t u m e s c e s 
170° w i t h 
p r e l i m i n a r y 
sof tening 
m . 1 2 0 - 1 7 5 

1 5 0 - 1 5 5 

193 -196 

185 -190 
185 

195 w i t h 
p r e l i m i n a r y 
sof tening 
185 -190 

? 

1 1 7 - 1 4 9 . 5 

125 -140 
178-180 
150 w i t h 
p r e l i m i n a r y 
sof tening 
155 -160 

1 7 0 - 1 7 5 

190 

140-210 

TABLE II 
DY^S 

F o r m u l a 

C 2 3H 2 5O 3N 3-H 2O 

C 2 4 H 2 7 N 2 C M H 2 O 

C 2 3 H M N 2 C I 2 

C 2 3 I I M O 3 N 3 C U 1 A H 2 O 

C 2 3 H 2 4 O 2 NaCLS 1 AH 2 O 

C2 6H3 0O4Nd-H2O 

C 2 5 H 2 9 N 3 CU-S 1 AIhO 

C M H 2 7 O 4 N ^ I I 2 O 

C 2 3 H 2 5 ON 2 CI 

C 2 3 H 2 S ON 2 Cl 

C 2 4 H 2 7 O 4 N 3 -H 2 O 

C24II2HO2N2 

C 2 4 H 2 7 ON 2 Cl 

C 2 5 H 3 0 O 2 N 2 

C 2 5 H 2 9 ON 2 Cl 

C 2 4H 2 5O 2N 2Cl.4 H 2 O 

C2 5H2 6O^N2 

C2IH2 3O4N3-SH2O 

C2TlI33O3N3-HaO 

Ana lyses 
CaIc. N 

H 2 O ( a n h y d r 

% 
4 . 4 

1 5 . 9 8 

1 2 . 9 0 

1 9 . 4 8 

3 . 7 5 

1 2 . 4 8 
1 3 . 8 2 

4 . 1 0 

1 4 . 9 8 

1 9 . 1 0 

3 .S7 

% 
1 0 . 7 3 

7 . 4 0 

7 . 0 2 

9 . 8 8 

1 0 . 2 5 

1 2 . 1 1 

9 . 5 1 
1 5 . 5 8 

7.3(5 

7 . 3 « 

9 . 9 9 

7 . 4 5 

7 . 1 0 
7 . 1 8 
6 . 8 5 

0 . 8 6 

6 . 9 7 

1 1 . 0 2 

9 . 4 0 

If 
) I F J O ( 

% 
4 . 4 8 

1 6 . 3 0 

1 3 . 0 6 

1 9 . 1 4 

2 . 7 0 

1 1 . 9 6 
1 3 . 5 3 

4 . 1 2 

1 4 . 1 3 

I S . 93 

3 . 6 6 

ourid N 
a n h y d r . 

70 

1 0 . 4 2 

7 . 8 4 

6 . 8 0 

1 0 . 1 7 

1 0 . 1 5 

1 2 . 3 5 

9 . 9 2 
1 5 . 3 9 

7 . 1 6 

7 . 2 0 

9 . 7 1 

7 . 0 0 

7 . 1 6 
7 . 4 4 
6 . 9 5 

7 . 0 1 

7 . 1 S 

1 1 . 0 2 

9 . 5 2 

) 
C a r b i n o l 

m i n u t e 
c r y s t s . 
need les 

o c t a h e d r a 

m i n u t e 
c r y s t . 
m i n u t e 
p l a t e l e t s 
p r i s m s 

r h o m b s 
t h i n p l a t e ­
le t s 
r h o m b s 

r edd i sh 
need les 
leaflets 

needles 

r h o m b s 

mic ro -
c r y s t a l s 

Color wi th 
cone . H 2 SO 1 

orange 

o r ange 

o r a n g e 

b r i g h t o r ange 

b r i g h t o r ange 

o r ange 

b r i g h t o r ange 
b r i g h t o r ange 

dul l g reen i sh -b lue 

ye l lowish-orange 

o l ive-brown 

b r o w n , w i t h o l ive 
reflex 
o r ange 
b l u e 
o r ange 

wine-red 

wine-red w i t h ol ive 
reflex 
b r o w n - p u r p l e 

o range -b rown 
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