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The present inventicn relates to the manu-

Tacture of di-substituted guanidines, particu-
larly the di%ryl-oufmidines such as diphenyl-
guanidine,theditolyl-guanidines and the like,
by‘ a subst‘mtlally continuous process, where-
by high yields of a pure product are realized.

The process will be readily understood
from the following description with refer-
ence to the accompanying drawing which rep-
resents in sectional view a pr eferred arrange-
ment of the apparatus necessary for practic—
ing the Invention.

Refer ring to the drawing, aniline or other
aromatic amine 1s placed 1n tank 1, from
which 1t 1s removed through pipe 2, by means
of pump 3, and 1s flowed through pipe 4 mnto

a storage tank 5. From the tank 5 the aniline

15 flowed through a Iine controlled by a valve
6 Into a measuring drum 8.

The drum 8 is placed upon an ordinary
platform scale 7, whereby the rate of flow of
the aniline from the drum is readily ascer-
tained by the loss In weight indicated. The
aniline flows from the drum 8 through the
pipe 9 downward into the tower 10. At the
same time, cyanogen chloride gas from any
suitable source containing approximately
1.7% moisture 1s fldmltfed to the tower 10
throuch the pipe 14 and passed upward in the
tower counter-current to the aniline or other
primary aromatic amie, where the two re-
agents are heated m*eferably between ap-
plOL"‘Ill‘ltElV 90 and 115° C. The followm0
reaction takes place 1T aniline 1s employed as
the primary aromatic amine:

/N H.CeHs

sNHe—C=NH.HCI

\N .CeHs

The cyanogen chloride gas admitted by
mpo 14 passes ‘Lh‘t“ounh flow-meter 16, where-
rw the rate of flow of cyanogen chloride may
be determined. The tower 10 is filled with
bﬁ s 15, as shown, or with any other sub-
stance such as pumice and the like, non-re-
active to the materials supplied to the tower,

and oﬁeimﬁ an obstructing or baifiling means
to the flow of tquid and gases therethrough.
The tower 10 is surrounded by a heating ele-
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ment 35, for example a jacket, for the ad-
mission of a heating medium, for- example

steam, by means of valve 27, The steam’ 1s

allowed to escape from the jacket by pipe 29.
A line 11, positioned at the bottom of the

tower 10, permits the diphenyl or other

“diaryl guanidine hydro-chloride formed by
the reaction of the amine and cyanogen chlo-.
ride, to be dropped into tank 12. This tank

is equipped with stirring means 13, where the

THE BUBBER _,
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said dlphenyl-ﬂuamdme hvdrochlorlde 1S

clissolved 1n suilicient water, heated by steam
from pipe 28, to form a,ppmximately 2 15%
solution tlereof This solution is
drawn by pump 17 and forced through pipe
i8 1nto chamber 19 and thence into a washing

tank 20. Benzol, gasOline or other suitable

solvent is supplied to the reaction product

run into the tank 20 as described, in order to

remove any uncombined aniline or other
amine which may be present. When the
washing operation is completed, the contents
of the tanlk 20 is allowed to settle whereupon:
luble nmtemal comprising the hy-
drochloride of dl‘phenyl guqmdme, 1s with-
drawn from the tank 20 and flowed through

with- .

70

it

the pipe 24 into tank 23, whiie the benzol or

other solveni employed in the washing step
1s removed from the tank 20 by means of pipe
21. The tank 28 is previously charged with
a solution of alkaline matﬂrml for e&ample

a 15% solution of caustic soda, into which the:

diphenyl-guanidine hydr ochloride is  run.
The acid salt of the aryl substituted guani-
cine 1s thereby neutralized and the free base

is obtained. The slurry is agitated by means

of stirrer 22 and the suspension is then re-
moved from tank 23 through the line 26 by
means of pump 25, and 1s run to a filter press,
filtered, washed, dried and cround.

Tower 10, herembefm"e meptwned is pro-
vided with an exit pipe to allow the removal
of unreacted cyfmoﬂen chloride, which 1is
passed by means ot plpﬁ 30 to coil 81, cooled
by salt and ice in container 32. I‘rom coil
31, the condensed cyanogen chloride flows by
gmvity to storage, for-e}:mm;ﬂe a cylinder 33,
cooled for example by packing in ice in con-
tainer 34, or may be connected by 2 plpe to the
line 14 leading to the tower 10. .
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Other aryl substltuted guamdmes may be

~readily manufacmred in a continuous man-
ner by employing in ﬂ ace of the aniline men-
tioned in the example, other arcmatic pri- -

mary amines, such as ortho-toluidine, the m-
and p-toluidines, the xylidenes and the Like.

- By operating in the manner as described, it

10
- Moreover, the product is of an exceptionally

has been fou:ad that high vields of an aryl-
guanicdine may be readily ob-

substituted
tained f‘*"om 2 aromatic primary amine.

| hloh deﬂ*ree of purity.

15 ¢
- process, the steps in combination comprising

o contmt ously flowing vapors of cyanogen chlo-
- ride con’rammg not more than 1.7% of water

| 20

o
¢

1Wh a,t is claimed is:

aryl substituted guanidine by a continuous

counter- curvem to a stream of an aromatic

primary ‘amine, removing any unreacted
‘amine -from the dmryl uuamdme hydrochlo-

ride thus produced by washing with a neutral
organic solvent and prempltabmg the diaryl
Guamdme by the adchtlon of.an alkah of con-

stant SbI'eIl‘D‘th _ :
9. In the process of manufacturi ng a di- ¢

~aryl substituted guanidine by & continuous

process the steps in combination comprising
continuously  flowing vapors of -cyanogen

chloride containing *1013 more than 1.7% of

~ water counter- current to a staeam of an aro-

matic primary amine in a tower maintained at

- a temperature of approximately 90 to 115° C.,

- removing any unreacted -amine from the

40

diaryl gu‘zmdme hydrochloride thus pro-
duced by washing with a neutral organic sol-

- vent and prec:tplta,fmo* the diaryl guanidine
by the addltlon of an alkah of cons‘ta,nt

strength.
3. In the process of manufacturmﬂ' dlphe-
nyl- guanidine by a continuous process, the

steps 1n combination comprising continuous-
ly passing vapors of cyanogen chloride con-

taining not more than 1.7% of water counter-

~current to a stream of aniline in a tower at

a temperature of approximately from 90
to 115° C., removing any unreacted aniline
from the dlphenvl guanidine hydrochlo-
ride thus produced by washing with a

‘neutral organic solvent, and prempltatmo* the
“diphenyl guamdme by the addmon of an

. alkah of constant strength.

- 60

4. In the process of ma,nufacturmg dlphe-

_'nyl-wuamdme by a continuous process, the
2 steps in combination comprising contmuously-

passing vapors ol cyanogen chloride con-

taining not more than 1.7% of water upward
counter-current to a stream of aniline in a

tower at a temperature of approximately

from 90 te 115° C., removing any unreacted
aniline from the dlphenyl o*uamdme hydro-
chloride thus produced by washing with a

neutral organic solvent, and prempltatmo
the dlphenyl guanidine by the addition of
an alkall o1 constant strencrth -

dine by

.. . Wlthout the prevmus addl'tmn of a wea,ker-
1. In the process of manufac Ll‘lnﬁ'. a di-

1, 897 220

5. In the process of ma,nufacturmg diphe-.

‘nyl-guanidine by a continuous process, the

steps In combination comprising continuous-

ly passing vapors of cyanogen chlomde con-
taining not more than 1.7% of water upward

| counteT'-current to a stream of aniline in a
tower at a temperature ot approximately
from 90 to 115° C., removing any unreacted
aniline from the dlphenyl guanidine hydro-

chloride thus produced by wac'h ng with ben-
zene, and precipitating the dlpﬂenyl guani-
‘the addition of sodium hydroxide

alkali. - -
6. In the process of manuf‘wturmg a di-

aryl substituted guanidine by a continuous
process, the steps 1n combination comprising
-contlm"'ouslv passing vapors - of cyanogen

chloride containing substantmﬂy 1.7% of
water upward counter current to a stream of

an aromatic pr mary amine in a reaction zone

maintained at a temperature of approxi-

mately 90 to 115° C., forming approximately

a 15% aqueous solution of the di-aryl sub-

stituted guanidine hydrochloride thus pro-

luced, removing any unreacted amine there-

~from by W&Shlnc‘ with a neutral organic sol-
vent-and prempltfttmg the diaryl substltuted

guanidine by the addltlon of an alkah of i
-constart strength. - | :

In ‘testunony whei‘eof T hereunto '1fﬁx my

swnature |
- WILLIAM P. 1oz HORST.
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