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AND PREPARATI ON PROCESS THEREOF 5 BACKGROUND OF
THE | NVENTI ON ~a) Field of the Invention Thi s

I nvention relates to novel and useful [tris- :

(di met hyl am no) phosphoni oam no]Jtris tris(dinethylam no)-

phosphoranylideneanino]phosphoniun1dichLoiige. 10 Thi s conpound
is extremely useful as a raw materi al for

tetrakis[tris(dimethyl am no)phosphoranyl i deneam no] - phosphoni um
hydr oxi de which is inportant as a pol yneri zation catal yst for

al kyl ene oxi depprIs (DIMETHYLAMING)PROSPHONIOAMINO %TRIS[TRIS(DIMETHYL—
[tris(dimethylam no)phosphoni oam no]Jtris[tris- 1 _
(di met hyl am no) pANEROPPAOS PHORANINI DENRPANTNG PPHOSPRONTUN I DIEHLORIDE i's
al so an inportant conpound upon extracting tetrakis[tris-

(di net hyl am no) phosphor anyANDe PREPARATPON SPROCESSN THEREOF € as its
hydr ogen chl oride addition conpound in a water phase froma _
solution of the chloride in an organic solvent such 20 as a reaction
m xture containing the chloride. ' Furt her, the present

inveRtion is al so concerned GROUND OF FH T preparing

[tris(dimet ?95' PN PSR Sention

This invention relates to novel and useful [tris-
(dimethylamino) phosphonicamino]tris{tris(dimethylamino) -~
phosphoranylideneamino]phosphonium dichloride.

10 This compound is extremely useful as a raw material
for tetrakis[tris(dimethylamino)phosphoranylideneahino]-
phosphonium hydroxide which is important as a polymerization
catalyst for alkylene oxides. -

This_[tris(dimethylamino)phosphonioamino]tris[tris-.

15 (dimethylamino) phosphoranylideneamino]phosphonium dichloride
is also an important compound upon éxtracting tetrakis(tris-
(dimethylamino) phosphoranylideneaminojphosphonium chloride
as its hydrogen chloride addition compound in a water phase
from a.solution of the chloride in an ofganid solvent such

20 as a reaction mixture containing the chloride.

Further, the present invention is also concerned with
a process for preparing [tris(dimethylamino)phosphonio-
amino]tris[tris(dimethylamino)phosphoranylideneamino]-
phosphonium dichloride and also with a process for extract-

25 ing and separating tetrakis[tris(dimethylamino)phosphor-
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amno]tris[tris(dinmethylam no)phosphoranyli deneam no] - phosphoni um
-dichloride and also with a process for extract- 25 I ng and separating
tetrakls[trls(dlnethylanlno)phosphor-

anyl i deneam no] phosphoni um chl oride as [tri s(dinmethyl am no) -
phosphonloan1no]trls[trls(dlnethylan1no)phosphorany||dene- _
am no] phosphoni um di chl ori de, the hydrogen chloride addition

conmpound of the chloride, in a water phasezfron1a sol ution 5 of the
chloride in an organic sol vent. Furthernore, this invention
al so pertains to a process for preparing

tetrakis[tris(dinmethylam no)phosphoranyli dene- am no] phosphoni um

hydroxi de fr gyl agueMihePnddgiomifum chloride as [trls(dlmethylamlno)-
[tris(dimethylam no) phosphoni oam no]tris[tris(dinethyl- 10

am no) phos phqhoaghateireaninu]phicsiimis (@it em O )adliaspregkanylidendy
conducting extraction and separation as descri bed above and also to
a process foranigw jgthosphdreluny diisctilder iale 4 the hydregen dthloride addition
Moreover, this invention also relates to a process for 15 regenerating

t et r aki s[ tri sganpming |afivithey Hokptislenyin gerwater phase fpamd mEedspPHen um

chloride fromthe aqueous, solution of the dlchlorlde and isol ating
the sdhe as PEdhe chloride imamaxganis gielsfenthe Rel ated Art

Furthermore, this invention also pertains to a process
for preparing tetrakis{tris(dimethylamino)phosphoranylidene-
amino]phosphonium hydroxide from an aqueous solution of
[tris(dimethylamino)phosphonicamino]jtris{tris(dimethyl-

10 : amiho)phbsphoranylideneamino]phosphoniﬁm dichloride obtained
by conducting extraction and separation as described above
and also to a process for isolating the hydroxidée as a
solid.

‘Moreover, this invention also relates to a process for

15 regenerating tetrakis[tris(dimethylamino)phosphoranylidene—
amino]phosphonium chloride from the'aqueous solution: of the
dichloride and isolating the same as a solid.

b) Description of the Related Art

[Tris(dimethylaminq)phosphonioamino]tris[tris-

20 (dimethylamino)phosphoranylideneamino]phosphonium dichloride
is a compound absolutely unknown to date. Further, it has
heretofore been totally unknown and undisclosed in any pub-
lication that, when tetrakis[tris(dimethylamino)phosphor-
anylideneamino]phosphonium chloride and hydrogen chloride

25 are brought into contact with each other, [tris(dimethyl-



[Tfis(dinethylanino)phosphonioanino]tris[tris-- 20

.(di et hyl ami no) phosphor anyl i deneani no] phosphoni um di chl ori de Is a
conmpound absol utely unknown to date. Further, it has her et of ore
been totally unknown and undi scl osed i n any pub- lication that,
when tetrakis[tris(dinethylam no)phosphor -

anyl i deneam no] phosphoni um chl ori de and hydrogen chloride 25 are
brought into contact with each other, [tris(di nethyl-

- 3- am no) phosphoni oam no] tris[tri s(di net hyl am no) phosphor -

anyl i deneami no] phosphoni um di chl ori de as the hydrogen chl ori de
addi tion product of the chloride is forned. Needl ess to say,

there is absohuiRbYpROsPheALESNINE#ELLs Ptris (dDheBhflaniAoPphbBPhPIFeceSS
for extracting and separating

tetraki s[trisadiytabyubanine)phosphonianl ddlehtaride] as the hydpbgephoni um
chloride as [tris(dinethylam no)phosphoni o-

am no] tri s[trchldridehafidithohphveghctan§| thenchiondfle is formeghosphoni um
di chl ori de, the hydrogen chloride addition com 10 pound of the
chloride, in a mateNepd&QSSftgnsaYsotherinéfabs°1ut91Ytné presedgat gage
organi c solvent, the a process for pre- ng
tetrakﬁs[trlseﬁlﬁﬁﬁﬁyﬂﬁﬁlﬁ§)§ﬁ8$$ﬁ€?§ﬁ§lfﬁEnSéﬁFﬂSPlng and separa&iRgni um
hydroxi de from an aqueous sol uti

(di met hyl ani nG?‘p'FGEﬁﬁ(BﬁF&érﬁF&BFPPV%FF‘F{"S’ abﬁﬁpmraﬁmaji?neammﬂ-

phosphonium chloride as [tris(dimethylamino)phosphonio-
aminp]tris[tris(dimethylamino)phosphoranylideneamino]-
phosphonium dichloride, the hydrogen chloride addition com-

10 pound of the chloride, in a water phase from a solution of
the chloride in an organic solvent, the a process for pre-
paring tetrakis[tris(dimethylamino)phosphoranylideneamino]-
phosphonium hydroxide from an aqueous solution of [tris-
(dimethylamino)phosphonioamino]tris[tris(dimethylamino)-

15 phosphoranylideneamino]phosphonium dichloride obtained by
conducting extraction and separation as described above, or
the process for isolating the hydroxide as a solid; and no
publications suggestive of such processes.’

Furthermore, no process is known at all and is sug-

20 gested in any publication for regenerating tetrakis-
[tris(dimethylamino)phosphoranylideneamino]phosphonium
chloride from the aqueous solution of the dichloride and

isolating the same as a solid.

25



.15 . phosphoranyl i deneam no] phosphoni um di chl ori de obt ai ned by

- conducting extraction and separation as described above, or t he
process for isolating the hydroxide as a solid; and no

publ i cati ons suggestive of such processes. : . Furthernore, no
process is known at all and is sug- 20 gested in any publication for
regenerating tetrakis- -

[tris(dimethyl am no)phosphoranyl i deneam no] phosphoni um chl ori de
from the aqueous sol ution of the dichl ori de~and i sol ating the sane
as a solid. 25 -4-
SUMWWARY OF THE | NVENTI ON A first object of the present
invention is to provide L [ upon preparation of
tetrakis[tris- (d.neta9¥@ﬁ?§$?€? a7 Hg$%uy qﬁnean1no]phosphon|um

hydr oxi de al FPOLE agk o) ]g@g M ng

oxi des, can ea%%ly %?? %? % é%%%éﬁge @%ﬁgéti% fl conveni ent
process. a raw materifl S@RPEH ﬁﬁbﬁcﬁréﬁa§§€10ﬁQ§§“Eeﬁf§fi§t€¥hé5 to
provi de t he conveni ent preparation process for the raw nmateri al .

10 (diheé eyl amind pHROSPhOXAAYL 1@ NESE PRET SlYE PSR IPdroxide
. _

important as a polymerization catalyst for alkylene oxides,
can easily afford the hydroxide by an extremely convenient
process.

A second object of the present invention is to provide
the convenient preparation process for the raw material.
10 Tetrakis[tris(dimethylamino)phosphorénylideneémino]-
phosphonium chloride is an important compound as a raw
material for tetrakis[tris(dimethylamino)phosphoranylidene-
amino]phosphonium hydroxide.

To convert the chloride into tetrakis[tris(dimethyl-
15 amino)phosphoranylideneamino]phosphonium hydroxide, it is
desired to use the chloride in the form of an aqueous solu-
tion.

The chloride is usually obtained by é reactioh of
phosphorus pentachloride and iminotris(dimethylamino)~-
20 phosphorane in an organic solvent, and is dissolved extreme-
ly well in the ofganic solvent. .This has made it practical-
ly impossible to transfer the chloride into a water phase by
the convenient method, namely extraction in water. It is

therefore extremely difficult to separate the chloride by

25 this method.



phosphoni um chloride is an inportant compound as a raw mat eri al
- for tetrakis[tris(dinmethylam no)phosphoranylidene-

am no] phosphoni um hydr oxi de. To convert the chloride into
tetrakis[tris(dimethyl- 15 am no) phosphor anyl i deneam no] phosphoni um
hydroxide, it is desired to use the chloride in the formof an
aqueous sol u- tion. ' The chloride is usually

obtai ned by a reaction of phosphorus pentachl oride and

i m notris(dinmethylam no)- 20 phosphbﬁhne in an organic solvent, and is
di ssol ved extrene- ly well in the organic solvent. This has made
It practical - ly inpossible to transfer the chloride into a mater
phase by e_conveni ent .net nmel y, extracti.on.in

therefore extrenel gﬁFFfFEuFFCPSdégﬁgya?e ?Hg %ﬁ? %FB@ ggsize %} Fﬁls

net hod. . 5-

There is accgfﬂf%apvegtISSQagtgﬁg §lHSSF?BaF8FlPHemeth°d' devel opnment of
an effective Separﬁ%hgﬁyveshﬂﬁ1rd _gbjsct_of th@a E&en% %Hbéﬂt&%h?&% Qb the

present invention is to e an ext ra tion and separation

process of tehiAtde a Extractlon and separation process of tetrakis-
[tris d|nethylanlno)phosphoranyl|denean1no]phosphon|un1 chl ori de by

conveni ent | y [ttrdeqdémethylahdno)bhbsgRorahgliddeneanino]phbephphdam from a
solution of the chloride in an organic

chloride by conveniently transferring the chloride into a

water phase from a solution of the chloride in an organic

solvent. '

A fourth object of the present invention is to provide
10 a process for conveniently and easily preparing tetrakis-

[tris(dimethylamino)phosphoranylideneaminojphosphonium
hydroxide from an agqueocus solution containing the chloride
so extracted and separated and also a process for isolating
the hydroxide as a solid.
15 Moreover, a fifth object of the present invention is
to provide a process for regenerating and isolating as a
solid.tetrakis[tris(dimethylamino)phosphoranylideneamino]-
phosphonium chloride from the aqueous solufion containing
the chloride so extracted and separated.
20 The present inventors have proceeded with an extensive
investigation to achieve the above-described objects. As a
result, a novel compound capable of extremely conveniently
and.easily affording tetrakis[tris(dimethylamino)phosphor-
anylideneamino]phosphonium chloride, namely [tris(dimethyl-

25 amino)phosphonioamino]tris[tris(dimeﬁhylamino)phosphor—



with an exte

obj ect s.

As

A fourth object of the present invention is to

;&ﬁyfiaenempiega ; ;?HSé{aﬁBﬁi b oh BEM &Y ehd D09 VEsWeE Canded

a novel conpound capabl e of extrenely

conveni ently poreover, 3@JpLasktsy¥ RiSO4Tdbeen found for its easy prepa- .

tetrakis[tris(dinethy1anino)phosphor-

chl ori de,

nmor eover,
rati o

anyl i deneam no] phosphoni um

nangatyiémli s(di net hyl - 25
am no) phosphoni oam no]tris[tri s(di net hyl am no) phosphor -

anyl Inlkkerenthy] phetpabis Uor s (di et hiel damindppinospliox-and,

a process has also been found for its easy prepa-

anylideneanjinejphesphoniam s koxide (15 n2eyP e Wp) PP od pWibr ¥

anyl i deneam no] phosphoni um chl oride is_soluble up to 4 wt.%
or

10

15

20

25

SO0 1n water. Nevertheless, attempts to extract and sepa-
rate the chloride from a solution of the chloride in an
organic solvent all resulted in failure due to its high
solubility in the organic solvent.

It has however been surprisingly found that extraction
with an aqueous solution of hydrogen chloride in place of
pure water converts the chloride into its hydrogen chloride
addition compound, i.e., [tris(dimethylamino)phqsphonio-
amino]tris[tris(dimethylamino)phosphoranylideneamino]-
phbsphonium dichloride, leading to a substantial increase in
the solubility in water and also to a significant decrease
in the solubility in an organic solvent so that the
dichloride can be transferred into a water'phase with ex-
tremely high efficiency. Here, the organic solvent must be
immiscible witﬁ water.

It has also been found that the hydrogen chloride ad-
dition compound of tetrakis[tris(dimgthylamino)phosphor-
anylideneamino]phosphonium chloride, namely [tris(dimethyl-
amino)phosphonioamino]tris[tris(dimethylamino)phosphor-

anylideneamino}phosphonium dichloride so extracted and sepa-

sol vent .

.provi de 10 a process for conveniently and easily preparing tetrakis-
[tris(dimethyl am no)phosphoranyl i deneam no] phosphoni um hydr oxi de
from an aqueous solution containing the chloride so extracted and
separated and al so a process for isolating t he hydroxide as a
solid. 15 Moreover, a fifth object of the present invention is

to provide a process for regenerating and i;solating as a solid
tetrakis[tris(dinethylanino)phosphoranylidgneanino]- phosphoni um
chloride fromthe aqueous sol ution containing the chloride so
extracted and separated. 20 The present inventors have proceeded

5



or sp in water. Nevertheless, attenpts to extract and sepa- rate

- the chloride froma solution of the chloride in an organi ¢ sol vent
all resulted in failure due to its high solubility in the organic
solvent. 10 It has however been surprisingly found that
extraction with an aqueous sol ution of hydrogen chloride in place
of pure water converts the chloride into its hydrogen chloride
addi ti on compound, i.e., [tris(dimethylam no)phosphoni o-
am noJtris [tris(dinethylamn no)phosphoranylideneam no]- 15
phosphoni um di chloride, leading to a substantial increase in t he
solubility in water and also to a significant decrease in the
solubility in an organic solvent so that the di chl ori de can be
transferred into_a water phase wth ex- . trenely high efficiency.
Here, the orﬁéﬁﬁg s8PvEeRt CRNVETrEed ipto tetrgjrisditmis (Fimethyilamino) -
1t has al so b ound ﬁ t the h drogen_chl ori de ad- di_tion
conmpound of P P?B PERRY; %gﬁFﬁEFHQ EPBﬂﬁéﬂﬁoPydr°X1de by simply

o enear BRARAORA" SRV DRERLGN, SerRITE Yobr LRSLIE Ul @ o —sorm
anyl|denean1Qghpggéﬂggagughgkﬁblorlde so extracted and sepa-

5 It has also been found that neutralization of an
aqueous solution of the dichloride makes it possible to
easily regenerate tetrakis[tris(dimethylamino)phosphor-
anylideneamino]phosphoniuﬁ chloride. Based on these find-
ings, the present inventors have completed the present in-

10. vention.
Deécribed specifically, the present invention pro-
vides:
[Tris(dimethylamino)phoéphonioamino]tris[tris—
(dimethylaﬁino)phosphoranylideneamino]phosphonium dichloride

15 represented by the following formula (1):

N(CH3)p

(CH3)2N-ﬁ-N(CH3)2
(CH3),N N N(CH3),
(CH3) ;N-P=N-PIN-PiN(CH;),|, 2ce” (1)
(CH3) N ﬁ H_&(CH3)2

N(CH3) 5

A process for preparing [tris(dimethylamino)-~

phosphonioamino]tris{tris (dimethylamino)phosphoranylidene-



rated can be converted into tetrakis[tris(dinmethylanno)-

phosphor anyl i deneam no] phosphoni um hydr oxi de by sinply bringing its
aqueous solution into contact with a OHform i on exchange resin. 5
It has al so been found that neutralization of an aqueous sol ution of
the dichloride makes it possible to easily regenerate
tetrakis[tris(dinethylam no)phosphor - anyl i deneam no] phosphoni um

chl ori de. Based on these find- i ngs, the present inventors have
conpleted the present in- 10 vention. ~ 8 Descri bed
specifically, the present invention pro- vi des:

[ Tri s(di met hyl am no) phosphoni oam no]tris[tris-

(di et hyl am “Oéﬁgﬂéﬁgﬁ{aéﬁnﬁhhQﬁﬂeéﬂ{:ﬂf%g’)ﬂ%p%‘i‘i&ﬁ“ Ssﬁﬂféége 15

represented by e or i [err]

Enens ouet o PP AEY R REBIRY B 08kae inte coptact with tatra-
kis[trls(dlmethylamlno)phosphoranylldeneamino]phosphonium
chloride, whefeby the hydrogen chloride is added on the
tefrakis[tris(dimethylamino)phosphoranylideneémino]-
phosphonium chloride.

A process for separating tetrakis[tris(dimethylamino)-
phosphoranylideneamino]phosphonium chloride from a feed
solution containing at least the tetrakis([tris(dimethyl-

10 amino)phosphorahylideneamino]phosphonium chloride and a sub-
stantially water-immiscible organic solvent, which com-
prises:
adding an aqueous solution of hydrogen chloride to the
feed solution either after washing the feed solution with
15 water or without washing the same, whereby the tetrakis-
[tris(dimethylamino)phosphoranylideneamino]phosphonium
chloride is extracted out in a water phase as [tris-
(dimethylamino)phosphonioamino]tris[tris(dimethylamino)-
phoséhoranylideneamino]phosphonium dichloride which is a
20 hydrogen chloride addition compound of the chloride.

A process for preparing tetrakis[tris(dimethylamino)-
phosphoranylideneamino]phosphonium hydroxide, which com-
prises: |

adding an aqueous solution of hydrogen chloride to a

25 feed solution, which contains at least the tetrakis[tris-



. am no] phosphoni um di chl ori de, which conpri ses: bri ngi ng
hydrogen chloride into contact with tetra-

ki-s[tri s(di met hyl am no) phosphor anyl i deneam no] phosphoni um

chl oride, whereby the hydrogen chloride is added on the

tetrakis[tris(di methyl am no)phosphoranyl i deneam no] - phosphoni um
chl ori de. ' A process for separating
tetrakis[tris(dimethylam no)- phosphor anyl i deneani no] phosphoni um
chloride froma feed sol uti on Tohtaining at |east the
tetrakis[tris(dimethyl- 10 am no) phosphor anyl i deneam no] phosphoni um
chloride and a sub- stantially water-imm scible organic sol vent,

whi ch .o oDrises: : ddi Lhuti.an of
nydr ogen chi(GReEDYySRABS] PhosphorpgY) i8sRRRARC AT REPIRTOMR SRIREHES pe

feed sol uti Wit . e r W, . hi er Lhe
tetrakis- dha"a gu%?F??Féfﬁ@&h&FgﬁFﬁ% p %%6 o%hﬁ?%?ggﬁégﬂ%noigﬂoggﬁénlum
chloride is gxbhagheliAyl the 2cual %m?&a%g_ %3 th! Water or without wash-
(di met hyl am no) phosphonioam noJtris[tris(di methyl am no) -

phosphor anylinde ggansaakp hcrﬁahaazu thdl ¢eheakde (WHigdinethidamino)hkydr ogen
chl ori de addition conpound of the chloride. A process for
prep&ring t phoaphoranydideneamine)phesphonium chloride is extracted out
phosphor anyl i deneam no] phosphoni um hydr oxi de, which com pri ses:
addi ng an admeauwatelruphaseofshydrigddimethyildmino)phzsphonidagmdshode! uti on
whi ch contains at |east the tetrakis[tris-
tris[tris(dimethylamino)phosphoranylideneamino]phosphonium
dichloride which is a hydrogen chloride addition compound of
the chloride; and then
10 bringing the resulting aqueous solution of the
[tris(dimethylamino) phosphoniocamino]tris[tris(dimethyl-
amino)phosphoranylideneamino]phosphonium dichloride into
contact with an OH -form ion exchange resin.
A process for isolating tetrakis[tris(dimethylamino)-
15 phosphoranylideneamino]phosphonium hydroxide, which com-
prises:
adding an aqueous solution of hydrogen chloride to a
feed solution, which contains at least the tetrakis([tris-
(dimethylamino) phosphoranylideneamino]phosphonium chloride
20 and a substantially water-immiscible organic solvent, either
after washing the feed solution with water or without wash-
ing the same, whereby the tetrakis(tris(dimethylamino)-
phosphoranylideneamino]phosphonium chloride is extracted out

in a water phase as [tris(dimethylamino)phosphonioamino]-

25 tris[tris(dimethylamino)phosphoranylideneamino]phosphonium -



-9-- ' (di met hyl am no) phosphor anyl i deneam no] phosphoni um chl ori de

and a substantially water-inmm scible organic sol vent, either . after
washi ng the feed solution with water or wthout wash- ing the
same, whereby the tetrakis[tris(dinethylam no)- _
phosphor anyl i deneam no] phosphoni um chl oride is extracted out in a

wat er phase as [tris(dinethylanino)phosphon!oanino]- .
tris[tris(dinethylam no)phosphoranyli deneam no] phosphoni um

di chloride which is a hydrogen chloride atd*®idn conpound of  the
chloride; and then 10 bringing the resulting aqueous sol ution of
t he [tris(dinmethylam no)phosphonioam no]tris tris(dinethyl-

am no) phosphor gguld densary neLenog PN b gL.ChLRTL98aL M Gare1on comgSIAE%Le

with an OHerr ormTon ex

i sol ating tetr@ﬁés&ﬁigfiﬂgpethylanino)- 15

phosphor anyl i deneam no| phosphoni um hydr oxi de, which com prises:

addi ng an aqueous Sab{A@Ing| i O OeTt LhY C4idEok® Solution of fESL
solution, which contains at |east the tetrakis[tris-

(di met hyl ami noj tphds (dimettyy 1 sithea) bR PHes Dbani B8 €RL O £HEs (Ebhethy1and a
substantially water-inmm scible organic sol vent, eilther ~after
washi ng’t he f conline) phosphoramy lidencaming ) poosphenium dichlorid@diite
sane, whereby the tetrakis[tris(ginethy!an1np)-
phosphor anyl i deertasth o Pt spm Pl Umf et oi duleexshange acésin puthereby an
aqueous solution of tetrakis[tris(dimethjlamino)phosphor-
anylideneamino]phosphonium hydroxide is obtained; and then
distilling off water under reduced pressure at a
10 temperature not higher than 80°C from the aqueous solution
~of the hydroxide, whereby the tetrakis[tris(dimethylamino)-
phosphoranylideneamino]phosphonium hydroxide is formed into
a solid.

A process for isolating tetrakis[tris(dimethylamino)-

15 phosphoranylideneamino]phosphonium chloride, which com-
prises:

adding an aqueous solution of hydrogen chloride to a
feed solution, which contains at least the.tetrakis[tris-
(dimethylamino)phosphoranylideneamino]phosphonium chloride
20 and a substantiélly water-immiscible organic solvent, either
after washing the feed solution with water or without wash-
ing the same, whereby the tetrakis[tris(dimethylémino)-_
phosphoranylideneamino]jphosphonium chloride is extracted out
in a water phase as [tris(dimethylamino)phosphonioamino]-

25 tris[tris(dimethylamino)phosphoranylideneamino]phosphonium



in a wat er phase as [tris(dinethylanino)phosphbnioanino]- 25
tris[tris(dinmethylam no)phosphoranyl i deneam no] phosphoni um

- 10 - di chl oride which is a hydrogen chloride addition conpound
of the chlori de; bringing the resulting agueous
solution of the [tris(dimethylam no)phosphoni oam no]Jtris
tris(dinethyl - 5 am no) phosphor anyl i deneam no] phosphoni um di chl ori de
into contact with an OH err]-form. on exchange resin, whereby an

aqueous sol ution of tetrakis[tris(dimetHhyl¥dniTo)phosphor-

anyl i deneam no] phosphoni um hydr oxi de i s obtained; and then

distilling off water under reduced pressure at a 10 - tenperature ngt

hi gher than RE) G rom.t he .aque ti - .Qf. the hydro
%‘ﬂ::ﬁlolr?ﬁeri it (’%J'lﬂlrre]%m% %&%I%%elﬁ cMoride adaitioh com)éoun)é o?:"

whereby the tétrakis

phosphor anyl irglgnefaiisqli_ho Eﬁf"ﬁén hydroxide is fornmed into a

sol id. tenen . %Qrépesgi or isolating tetrakis[tris(dinmethylam no)-
15 phosphor anyleh#22a3%i3] RAAHP RN W(ﬁ@:ﬁrd'ed%F WA QR ka9T metal or
prises: addi ng "an aqueous Sol ution of hydrogen chlorideto a -

feed sol utiomlkahiile eattdl Retdl t2asirddiatiely Agutlblusl Folution of the

(di net.hyl am no) phosphor anyl i denean no] phosphoni um chl ori de 20 and a

subst anti al | y twdisdd-imerthydialn imo) pharspharlossrino Jeirtiegtris (dimethyl-
amino) phosphoranylideneamino]phosphonium dichloride either
as is or after concentration, whereby the tetrakis[tris-
(dimethylamino) phosphoranylideneamino]phosphonium chloride
is regenerated and precipitated as a solid from the aqueous

10 solution of the dichloride.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a diagram showing a 1H-NMR (solvent: D,0)
spectrum of a white solid obtained in Example 1, namely
15 [tris(dimethylamino)phosphonioamino]tris{tris(dimethyl-
amino)phosphorahylideneamino]phosphonium dichloride;

FIG. 2 is a diagram showing a 3lp-NMR (solvent: D,0)
spectrum of the white solid obtained in Ex#mple 1, namely
(tris(dimethylamino)phosphoniocaminojtris[tris(dimethyl-
20 amino) phosphoranylideneamino]phosphonium dichloride; and

FIG. 3 is a diégram showing a pH curve obtained when
an aqueous solution of hydrogen chloride was progressively

added to an aqueous solution of tetrakis[tris(dimethyl-

amino)phosphoranylideneamino]phosphonium chloride.
25



after washing the feed solution with water or wi thout wash- I ng
the sane, whereby the tetrakis[tris(dinethylam no)- : -
phosphor anyl i deneani no] phosphoni um chl oride is extracted out in a
wat er phase as [tris(dinmethyl am no)phosphoni oam no]- 25
tris[tris(di methyl am no)phosphoranyli deneam no] phosphoni um

di chl oride which is a hydrogen chloride addition conpound of t he
chl oride; and then neutralizing with the hydroxide of an
al kali netal or al kal i ne earth wettdl “the resul ti ng aqueous

solution of the 5
[tris(dinmethylam no)phosphoni oam no]tris[tris(dinethyl-

am no) phosphor anyl i denea\r;%@oll §'ti.:f< e .lﬁﬁlﬁiPﬁEefﬁ@EﬁTION as is

or after concentration, TELTART S[LTTS-
(dinethylanino)phosphoranylidquﬁgiEgigﬁggﬁ%ogﬁggﬁfﬁ%ﬁﬁéde S
regenerated and precipitated as a SOl 0 € aqueous 10 sol ution
of the dichloride. [Trisédimethylamino)phosdﬂ@ﬂﬂ%dﬂi% W PRy QB -THE

DRAW NGS IG 1 is a diagramshow ng a IH NVR (sol vent: D20)
spectrum of a(@hnkeh§daind noY) phicahdranpld@dneahinedPilogsphonium dichloride
[tris(dinmethylam no)phosphonioam no]tris[tris(dinethyl-

ani no) phosphoaaceridagedo thlep posysent imvdinttiloor,i sich is representeRl By 2

is a diagram showi ng a 31P-NWR (sol vent: D20)
the formula (1), is a conventionally-unknown novel compound.

This compound can be prepared by bringing hydrogen chloride

into contact with tetrakis[tris(dimethylamino)phosphor-

anylideneamino]phosphonium chloride and adding the former on
10 the latter.

No particular limitation is imposed on its preparation
process. Any process may be employed, insofar as it assures
effective contact of hydrogen chloride with tetrakis[tris-
(dimethylamino) phosphoranylideneamino]phosphonium chloride

15 and the object is not inconvenienced. Usable examples of
hydrogen chloride can include gaseous hydrogen chloride;
compounds capable of releasing hydrogen chloride in their
molecules upon heating or the like in the feaction systen,
for example, tert-butyl chloride; an aqueous solution of

20 hydrogen chloride; and solutions of hydrogen chloride in
organic solvents. Among these, an aqueous solution of
hydrogen chloride is preferred. |

As a method for effectively bringing hydrogen chloride
into contact with tetrakis[tris(dimethylamino)phosphor-

25 anylideneamino]phosphonium chloride, they are usually



_ spectrumof the white solid obtained in Exanple 1, nanely
[tris(dinmethylam no)phosphoni oam no]tris[tris(dinethyl- 20

am no) phosphor anyl i deneam no] phosphoni um di chl ori de; and

FIG 3 is a diagramshowi ng a pH curve obtai ned when an aqueous
sol ution of hydrogen chloride was progressively added to an
aqueous solution of tetrakis[tris(dinmethyl-

am no) phosphor anyl i deneam no] phosphoni u hloride. 25°

- 12 - DETAI LED | PTI ON OF THE | NVENTI ON

AND PREFERRED EMBODI MENTS

[ Tri s(di met hyl am no) phosphoni oam no]tris[tris-

(di met hyl arbrelghOsDNes adyhtseteani a0l phes@hemase di ohl 08 i pertidularly
according to the present invention, which is represented by t he
formul a (1)preéserrednte bt ngl tqtnmkﬂ@mri@veim@msamwﬂno)phosphor-‘r hi s

conpound can be prepared by bringi ng hydrogen chl oride into
contact wi tdmykideheanine jphiosphoypiami cib)phidehand hydrogen chloride

anyl i deneami no] phosphoni um chl ori-de-and adding the fornmer on 10 t he

| atter. into mutual ¢enpactikyl armethod making susepefcdl Wnifoxm sys-
preparation process. Any process may be enpl oyed, insofar as it
assft es tem, n%#?%%tfQEkaﬁtEﬁFréxlﬁ9H¥b®iﬁl%ﬁF%¥lﬂ%lvﬁX?P?%EP%RTs[tr|s-

(di et byl an ) P S EaRl A0 bhESPRaAL O] BRPSRIGD' PSR d§eous solution

and then adding an aqueous solution of hydrogen chloride to
the aqueous solution of the chloride or by a method relying
upon a two-phase system, namely'by forming tﬂe chloride into

10 a solqtion of a substantially water-immiscible organic sol-
vent and then adding an aqueous solution of hydrogen
chloride to the solution of the chloride.

According to the former method, a solution of
[tris(dimethylamino)phosphonioamino]tris[tris(dimethyl-

15 amino)phosphoranylideneamino]phosphonium dichloride is
directly obtained. According to the latter method, on the
other hand, an aqueous solution of [Tris(dimethylamino)-
phosphoniocamino]tris{tris(dimethylamino)phosphoranylidene-
amino]phosphonium dichloride is obtained by efficiently

20 ‘stirring the two phases, leaving the resultant mixture
‘standstill to allow it to separate into a water phase and an
organic phase, and then collecting the watér phase.
| Among these methods, more preferred is the method in
which tetrakis[trié(dimethylamino)phosphoranylideneémino]-

25 phosphonium chloride is formed into a solution in the sub-



15 . and the object is not inconvenienced. Usable exanples of

hydr ogen chl ori de can include gaseous. hydrogen chlori de; conpounds
capabl e of releasing hydrogen chloride in their nol ecul es upon
heating or the like in the reaction system ' for exanpl e,

tert-butyl chloride; an aqueous solution of 20 hydr ogen chl ori de; and
sol utions of hydrogen chloride in organi ¢ solvents. Anmong these,
an aqueous sol ution of hydrogen chigride is preferred.

As a method for effectively bringing hydrogen chloride into -

contact with tetrakis[tris(dinethylam no)phosphor- 25

anyl i deneam no] phosphoni um chl ori de, they are usually _

- 13 - stanbialipt waheo-iomiscible argapgicdsphuent and hydrogen
particularly preferred to bring .
tetraki s[tris(dhherigeaksnoroughphénto contact asyandeaeeeisofphetieanPfim
chl oride and hydrogen chl ori de I nto mutual contact by a nethod
maki ng use of %Y@ﬁ??%?n?§§€rld35 tem nanely formng

ot okt Lol et b o Do) OB 98t TRROSACRE' BRLCERSRRE"SE™

o011 9B OF AL a0E0eE L bR akoupon bringllf SRERMIREELIIEEInELE

ng{ g‘r f‘?n:nhgcfg%;xgﬂ&gggiﬁﬁ%i?gg%_gnyl idefleSREHE) BRo8bNEn BYRSERTLE 844 Yana
hydrogen chloride into mutual contact in the process of the
present invention, but hydrogen chloride may be brought into
contact in an amount of from 0.5 to 2 mol, preferably from

10 0.9 to 1.2 mol per mol of tetrakis[tris(dimethylamino)-
phosphoranylideneamino]phosphonium chloride.

No particular limitation is imposed on the temperature
and time upon contacting them together, but the temperature
may be fro_m 10 to 80°C, preferably from 15 to 35°C and the

15 time may be not longer than 3 hours, preferably.from 0.01 to
1 houf, preferably from 0.05 to 0.5 hour.

When a solvent is used, no particular limitation is
imposed on the amount of the solvent. The amount of the
solvent may be generally 5b0 pafts by weight or less,

20 preferably from 0.1 to 50 parts by weight per part by weight
of tetrakis[tris(dimethylamino)phosphoranylideneamino]~
phosphonium chloride.

As will be demonstrated in Examples 1-4, it is evident

that the contact of hydrogen chloride with tetrakis[tris-

25 (dimethylamino) phosphoranylideneamino]phosphonium chloride



vént.and t hen addi ng an aqueous sol uti on of hydrogen chloride to

the solution of the chloride. According to the forner

nmet hod, a sol ution of
~[tris(dinmethyl am no) phosphoni oanmi no]Jtris[tris(dimethyl- 15 _

am no) phosphor anyl i deneam no] phosphoni um di chl oride is directly

obt ai ned. According to the latter nethod, on the ot her hand, an

aqueous solution of [Tris(dinethylamng)yg - _

phosphoni oanmi no] tris[tris(di methyl am no) phosphoranyl i dene- o

am no] phosphoni um di chl oride is obtained by efficiently 20 ~stirring
the two phases, leaving the resultant m xture standstill to allow
it to separ doxrmsntthen hyatrsgehadotiideadddition cofbpdandc oghase and then
coll ecting the water phase. Anong t hese net hods, nore
preferred i shliexride,howknealy, [tris(dQimethylamino)phosphonicamino]tris-
tetrakis[tris(di methyl an no) phosphoranyli deneam no]- 25 Qhosphonlum
chlori de i s [tersddimatdhyd aying)iphesphoraaydddeneanino ] phosphonium

- 14 - stantially water-imm sci bl e organi ¢ sol vent and hydrogen

chl ori de i s ShIgFide meRESReNeh bYatheqfeamalaol(ddi-on of

hydr @gen chl ori de rticular limtation is inposed on

Al AL SAltho%r%cm'l\ob "de ifp5APEEFRGLRG PY the formula
tetraki STtr 130 gPLRd present 1nvARKICH"RRILFAILLLP2E2L,99) BgSQON U
possible canonical structural formulas and it may take an-
other canonical structural formula. As a matter of fact,
this compound is a resonance hybrid of such canonical struc-
10 tural formulas. Further, the bonds between two phosphorus
atoms and two chlorine atoms in the formula (1) are shown in
the form of ionic bonds. As equally applied to many com-
pounds having ionic bonding property, the formula (1) should
not be intgrpreted as negating the possibility that the
15 bonds between these phosphorus atoms and chlorine atoms ac-
tually have some covalent bonding property. [Tris (dimethyl-
amino)phosphonioamino]tris[tris(dimethylamino)phosphor-
anylideneamino)phosphonium dichloride according to the pres-
ent invention embraces all of such structural alternativeé.
20 [Tris(dimethylamino)phosphonioamino]tris[tris-
.(dimethylamino)phosphoranylideneamino]phosphonium dichloride
" is generally obtained in the form of an aqueous solution as
described abové. If necessary, thislcompound can be col-
lected as a solid by a method commonly employed in the art,

25 for example, by concentrating the agueous solution to dry-



hydrogen chloride into nmutual contact in the process of the

present invention, but hydrogen chloride may be brought into

contact in an amount of fromO0.5 to 2 nol, preferably from 10 0.9 to
1.2 nol per nol of tetrakis[tris(dinethylam no)-

phosphor anyl i deneam no] phosphoni um chl ori de. No particul ar
limtation is inposed on the tenperature and tinme upon contacting
t hem t oget her, but the tenperature - 1% be from10 to 80[err]C,
preferably from15 to 35C and the 15 time may be not |onger than 3
hours, preferably fromO0.01 to 1 hour, preferably fromO0.05 to 0.5
hour . When a solvent is used, no particular limtation is

i nposed on t he rERINdr By tdSoBhhy efle AdifedAi Wilufidn)e as is or aFetcrion-
may be generally 500 parts by weight or less, 20 preferably fromO0.1
to 50 parts by cesitgtdtimn, peotablowetlhicompound twfcrystallize out as a
tetrakis[tris(dinmethylam no)phosphoranyli deneam no] - phosphoni um
chl ori de. precipitates will be denonstrated in Exanples 1-4, it is

evi dent that the contact of hydrogen chloride with tetrakis[tris-
25 (di et hyl am TR HeR¥m o %‘Rﬁ‘? }ﬁdﬁﬂﬂkﬂmﬁﬁﬁﬁb&ﬁ anganic sol-
- 15 - orms the en chl oride addltlon co ounqlof th

chlori d& namal‘iﬁmit 3% (et ?}' TSP PhIFRH G Y ich 'is used

in ordinary extraction or the like, is not soluble in water
to such an extent as posing a problem and is readily
separable from a water phase. In addition, it is not sup-
posed to undergo any chemical change even when brought into

10 contact with tetrakis[tris(dimethylamino)phosphoranylidene-
amino]phosphonium chloride and the aqueous solution of |
hydrogen chloride.

Illustrative of such a substantially water-immiscible
organic solvent are:

15 saturated aliphatic hydrocarbons such as pentane,
hexane, cyclochexane, héptane, octane, nonane, and decane;

benzene;
élkyl-substituted aromatic hydrocarbons such as
toluene, o-xylene, m-xXylene, p-xXylene, ethy;benzene, n-

20 propylbenzene, cumene, 1,2,3-trimethylbenzene, 1,2,4-
trimethylbenzene, mesitylene, tetralin, butylbenzene, p-
cymene, cyclohexylbenzene, 1,2-diethy1benzene,_1,3-diethy1-
benzene, 1,4—diethy1benzené, 1,2-diisopropylbenzene, 1,3-
diisopropylbenzene, 1,4-diisopropylbenzene, 1,2,4~triethyl-

25 benzene, 1,3,5-triethylbenzene, and dodecylbenzene;



[tris(dimethyl am no)phosphoranyli deneam no] phosphoni um di chl ori de
represented by the forrmula (1). 5 Al t hough this conmpound is
represented by the fornula (1) in the present invention, this
formula is only one of possi bl e canoni cal structural formulas and
It may take an- ot her canonical structural formula. As a matter
of fact, this conmpound is a resonance hybrid of such canonica
struc- 10 tural formulas. Further, _the bonds between two phosphorus
atonms and two chlorine atons in.the formul a ?1) are shown in t he
formof ionic bonds. As equally applied to many com pounds havi ng
I oni ¢ bonding property, the formula (1) should not be interpreted

as negating the possihallogenated artmatliz hydrokarbsnkekwedn ashehd oroben~
phosphorus atons and chl ori ne atons ac- tually have some coval ent
bondi ng proper tzend, Tra-s{icdihIetriotenzene, m-dichlorobenzene, 1,2,4-trichloro-
am no) phosphoni oam no]tris[tris(di met hyl am no) phosphor -

anyl i deneani noenzsmisonibmomtibenzenele caddbromohpenaenies predibromobenzenent

i nvention enbraces all of such structural alternatives. 20

[ Tri s(di net hyl &rkremsmesisidarahanssme.i doxiogo-3-chlorocbenzene, 1-chlqro-
Gener al 1y obt ARG R YENE 5K 517 ”%"“p@&%e"s elggRition as . described
e 1 ey L SRR 08 s i S
concentrating tﬂ%%é%%‘h“%é‘%-‘&ﬂl%}&t%ﬂ{e\ﬁe, 3-chlorotoluene, 4-chloro-
toluene, 2-bromotoluene, 3-bromotoluene, 2,4-dichloro-
toluene, 3,4-dichlorotoluene, l-chloro-2-ethylbenzene,

10 l1-chloro-4-ethylbenzene, l-bromo-2-ethylbenzene, l-bromo-4-
ethylbenzene, 1-chior-4-isopropylbenzéne, 1-bromo-4-
isopropylbenzene, mesityl chloride, 2-chloro-o-xylene, and
4-chloro-o-xylene;

ethers such as diethyl ether, diisopropyl ether,
15 dibutyl ether, 1,4-dioxane, ethylene glycol dimethyl ether,
| diethylene glycol dimethyl ether, anisole, o-dimethoxy-
benzene, ethyl phenyl ether, butyl phenyl ether, and
- o-diethoxy benzene; and ;
chlorinated aliphatic hydrocarbons such as carbon

20 tetrachloride, chloroform, dichloromethane, 1,1,2-trichloro-
ethylene, and tetrachlorocethylene.

Other solvents may also be used insofar as they do not
impair the process according to the present invention. |
Among these, preferred examples can include:

25 saturated aliphatic hydrocarbons having 6-8 carbon



- 16 - ness or by cooling the aqueous solution, as is or after

con- centration, to allow the conpound to crystallize out as a
precipitate. The term "substantially water-inmm scible
organi c sol - 5 vent" as used herein neans an organi c sol vent, which
I's used in ordinary extraction or the like, is not soluble in

wat er to such an extent as posing a problemand is readily
separable froma water phase. In addition, g ds not sup- posed to
undergo any chem cal change even when brought into contact with
tetrakis[tris(dimethyl am no)phosphoranyli dene- am no] phosphoni um
chl oride and t he aqueous sol uti on of hydr ogen chl ori de.

Il lustrative cdtomeh suchbsd andxane y oyilshdxaniesCildptane, and aignne £
solvent are: 15 saturated aliphatic hydrocarbons such as

pent ane, hexemzenesy cl ohexane, heptane, octane, nonane, and decane;
benzene; al kyl -substituted aromatic hydrocarbons such as

t ol uene, o-xyl ene, nﬁk&Y¥ﬁﬁﬂb§ﬁ3®NﬁﬁﬁaanﬂmﬂﬂlﬁﬂhﬂﬁﬁpcarbOQEJhaVlng 7-9
propyl benzene, cunene, 1,2, 3-tri nethyl benzene,
trimethyl benzé?érb%ﬁ'%‘}‘?%nesu‘f*éﬁ%l'q%u%lﬁvylﬁéﬁ@éﬁe M-xylene, puppkere,

cyclohé%ylbenz 1 2-dieth enze 1 3-di et hyl - benzene,
1, 4-di et hyl ben‘i bgnzene s%‘b‘i 1 3-

dllsopropylbenzene

fio di | sopy benze g t hyd S
benzene, 1,3,5-tri et +%’éﬂ}%% %%seg'ﬁ diiidPine 4 oms, such

as chlorobenzene, q-dlchlorobenzene, m—dichlorobenzene, and
1,2,4~-trichlorobenzene;

chlorinated and alkyl-substituted aromatic hydrocar-

10 bons having 7-9 carbon atoms and 1-2 chlorine atoms, such as
2-chlorotoluene, 2,4-dichlorotoluene, l-chloro-4-ethyl-
benzene, and mesityl chloride; and

ethers having 4-8 carbon atoms, such as diethyl ether,
1,4-dioxan§, ethylene glycol dimethyl ether, diethylene

15 glycol dimethyl ether, anisole, o-dimethoxybenzene, and
ethyl phenyl ether.

These substantially water-immiscible organic solvents
may be used either singly or in combination. No particular
limitation is imposed on the amount of such an organic sol-

20 vent, but per part by weight of tetrakis[tris(dimethyl~
' amino)phosphoranylideneamino]phosphonium chloride contained
in a solution containing at least the chloride and the sub-
stantially water-immiscible organic solvent, the amount of
the organic solvent may be not greater than 500 parts by

25 weight, preferably 1 to 100 parts by weight, more preferably



) - 17 - hal ogenat ed aromati ¢ hydrocarbons such as

chl or oben- zene, o-dichl orobenzene, mdi chl orobenzene,
1,2,4-trichloro- benzene, bronobenzene, o-di bronpbenzene,

m di br onobenzene, 1- br ono- 2- chl or obenzene,

1- br ono- 3- chl or obenzene, 1-chloro- 5 napht hal ene, and

1- br ononapht hal ene; hal ogenat ed and al kyl -substi tuted
aromati ¢ hydrocar - bons such as;g-chl orotol uene, 3-chlorotoluene,
4-chl or o- t ol uene, 2-bronotol uene, 3-bronotoluene, 2, 4-dichl oro-

t ol uene, 3, 4-dichl orotoluene, 1-chloro-2-ethylbenzene, 10

1-chl or o- 4- et hyl benzene, 1-brono-2-ethyl benzene, 1-brono-4-

et hyl benzena,, 3 +thl2er phritsopiyomeigatzene, 1-brono-4-

| sopropyl benzene, nesityl chloride, 2-chloro-o-xylene, and

4- chl or 0- 0- Xyl ene;The term "the solatlienscenthiaingdi etthyleasthdetmikisopr opyl

ether, 15 di butyl ether, 1,4-dioxane, ethylene glycol dinethyl ether,
di et hyl ene dJitwis (dimedihiyllamdmied phosphoshaylddeneamisw)phosphoniumhenzene,
et hyl phenyl ether, butyl phenyl ether, and . . O-di_ethoxy benzene;
and chloride: [anst ither substaptiald yhyatexaipgiscdidie &FraaisoFoln

tetrachl ori de, thorofornl di chl oronet hane, 1,1,2-trichl oro-
et hyPene, aentel dde s sRoRAssHOf the present inventdon means & #{1WT so

be used Iruﬂgfgheg%ggg?éfﬁarg§ least the two components. It may also

contain other components insofar as they do no impair the
process of the present invention.
Further, this solution may be a solution formed by
10 dissolving once-separated tetrakis[tris(dimethylamino)-
phosphoranylideneamino]phosphonium chloride in the organic
solvent. In this case, a portion of the chloride may be
contained in its undissolved form.
In addition, the solution containing at least
is tetrakis[tris(dimethylamino)phosphoranylideneamino]-
phosphonium chloride and the.substantially water-immiscible
organic solvent may be a solution available by removing
solid aminotris(dimethylamino)phosphonium chloride by solid-
liquid separation from a reaction mixture obtained by react-
20 ing phosphorus pentachioride with iminotris(dimethylamino)-
phosphorane and containing tetrakis{tris(dimethylamino)-
phosphoranylideneamino]phosphonium chloride, said solid
aminotris(dimethylamino)phosphonium chloride being-a
byproduct in the reaction. If necessary, it may also be a.

25 solution obtained by removing the solvent of the thus-



inﬁair the process according to the present invention. Anong

these, preferred exanples can include: 25 saturated aliphatic
hydr ocar bons havi ng 6-8 carbon _

- 18 - atons, such as hexane, cycl ohexane, heptane, and oct ane;
benzene; al kyl -substituted aromati ¢ hydrocarbons having 7-9
carbon atons, such as toluene, o-xylene, mxylene, p-xylene, 5

et hyl benzene, and nesityl ene; - 20 &hlorinated benzenes havi ng
1-3 chlorine atons, such as chl or obenzene, o-dichl orobenzene,

m di chl or obenzene, and 1,2,4-trichl orobenzene;

chlorinated and al kyl -substituted aromatic hydrocar- 10 bons havi ng

7-9 carbon at ohtaiangdlselubioni by at methodushchsas distillatiohoandothene,
2, 4-di chl orot ol uene, 1-chl oro-4- ethx benzene, and nesityl
chlorlde andadding’ a de51redetﬁéb§ ﬁﬁ#iﬁbln BatarbbnmA$@hblesasaaasc

di et hyl ether, 1, 4-di oxane, ethylene glycol dinethyl ether,

di et hyl ene 15°1ventgP§célsHPﬁ&ﬂﬁVFeether ani sol e, o- dinethoxybenzene and
et hyl phenyl ether. hese substanti a wat er - i

organic solvents ©Ff thesﬁa§°58t6§§ﬁ ePFﬁe?§s€a§I§°g t?ﬂncﬁnﬂgn% 6ﬁ hb

partlcglar available by removing solid aminotris(dimethylamino)-

phosphonium chloride by'solid~liquid separation from a reac-
tion mixture obtained by reacting phosphorus pentachloride
with iminotris(dimethylamino)phosphorane and containing
tetrakis[tris(dimethylamino)phoéphoranylideneamino]-

-10 phosphonium chloride, said solid aminotris(dimethyl-
amino)phosphonium chloride being a byproduct in the reaction
- is important from the viewpoint that tetrakis[tris-
(dimethylamino) phosphoranylideneamino]phosphonium chloride
be separated from an organic phase.

15 Preferred as such a solution is a solution available
by removing solid aminotris(dimethylamino)phosphonium
éhloride from a reaction mixture obtained by reacting
phosphorus pentachloride with iminotris(dimethylamino)-
phosphorane at a molar ratio of from 1:7.00 to 1:12.00 at 10

20 to 90°C in an initial stage of said reaction and then at 110
to 200°C in an aromatic hydrocarbon or halogenated aromatic
hydrocarbon as a solvent and containing tetrakis[tris-~
(dimethylamino)phosphoranflideneamino]phosphonium chloride,
.said solid aminotris(dimethylamino)phosphonium chloride

25 . being a byproduct in said reaction.



Liﬁitation is inmposed on the anmount of such an organfc sol- 20 vent,
but per part by weight of tetrakis[tris(dinethyl-

am no) phosphor anyl i deneam no] phosphoni um chl ori de cont ai ned in a
solution containing at |east the chloride and the sub- stantially
wat er -i mm sci bl e organi c sol vent, the anmount of t he organic

sol vent may be not greater than 500 parts by 25 wei ght, preferably 1
to 100 parts by weight, nore preferably _ 59 _

- 19 - 1.5 to 20 parts by weight. The term "t he
solution containing at |east tetrakis-

[tris(dimethyl am no)phosphoranyl i deneam no] phosphoni um chl ori de
and the substanti al fjci@éftal 1] SEhé| €ei Jein Lt il -stdge" ayaideéd i ekdin
process of the present invention means a sol u- tion containing at
| east the twomeanpoarmniaitial nayage sef the reaction ai incluwding caporepana-

I nsofar as they do no inpair the process of the present invention.

Further, thistosyutine duying which wphespharusdéntadiloride dgand olnime-
once- separ at ed Letrakis%tris(dinethylanino)- . .
phosphor any| | $EASAALRSFBFRLAPABA) BRPIPRAFIRR 3FE theewghfaninto contact with

solvent. In this caig, a portion of the chloride may be cont ai ned
in its2undi ssERFBICFBPRRT - In addition, the solution

containing at IeaStIn the process of the present invention, the solution

which contains at least tetrakis[tris(dimethylamino)-
phosphoranylideneamino]jphosphonium chloride and the substan-
tially water-immiscible organic solvent may be washed with

10 water before its treatment with the aqueous solution of
hydrogen chloride.

As a method for conducting this water washing, any
method can be used insofar as it can assure sufficient con-
tact between the solution and water. After washing, the

15 solution can be recovered by ieaving the resulting mixture
standstill to allow it to separate into an organic phase and
a water phase and then removing the water éhase. |
Although no particular limitation is imposed on the
amount of water in this water washing, water can be used
20 generally in an amount of 5 parts by weight or less per
weight of the solution containing at least tetrakis[tris-
(dimethylamino)phosphoranylideneaminojphosphonium chloride
and the substantially water-immiscible organic solvent.
The solution may be washed several times with such an

25 amount of water. Preferably, the solution méy be washed 2



15 : . tetrakis tris(dinmethylam no)phosphoranyli deneam no] -
phosphoni um chl ori de and the substantially water-imm scible

organi ¢ solvent nmay be a solution avail able by renoving solid
am not ri s(di net hyl am no) phosphoni um chl ori de by solid- l'iquid
separation froma reaction m xture obtained by react- 20 I ng

phosphorus pentachloride with imnotris(di methylam no) -

phosphorane and containing tetrakis[tris(diggthyl am no)-

phosphor anyl i deneam no] phosphoni um chl ori de, said solid

am notri s(di net hyl am no) phosphoni um chl ori de being a byproduct in
the reaction. If necessary, it may also be a 25 sol ution obtai ned by
renovi ng the sebventiakst tdthhwater in an amount of from 0.05 to 1.0 part
- 20 - obt ai ned solution by a nethod such as distillation and

t hen hgdivedghtdperr pdrtshpswenghtl b§ theesolnhiioni Bhehotgdari.c No
sol vent as a substitute. O these solutions, use of the

sol ution - whi partdculsr limijakipabis pypppsadvPngtbel washing temperature

an1notr|s(d|nethylan1noL . phosphoni um chl ori de by solid-liquid
separation froffatiBge- but the tePPSﬁaﬁPXFuPéYosﬁﬁgﬁeaeB9rPé&¥tFﬁ@m 10 to

phosphops Pentaeh! oLl dferany erod' 14! 8740, 364’ ERLNYSAT poPRoghor ane

e S A bSEGBLID 0.1 2 APl
preferably 0.05 to 0.5 hour.
It is an object of this water washing to eliminate
water-soluble substances contained in the solution which
10 contains at least tetrakis[tris(dimeihylamino)phosphor-
anylideneamino]phosphonium chloride and the substantially
water-immiscible organic solvent.
Especially in the solution available by removing solid
aminotris(dimethylamina)phosphonium chloride by solid-liquid
15 separation from a reaction mixture obtained by reacting
phoéphorus pentachloride with iminotris(dimethyiamino)-
phosphorane and containing tetrakis[tris(dimethylamino)-
phosphorahylideneamino]phosphonium chloride, said solid
aminotris(dimethylamino)phpsphonium chloride being a
20 byproduct in the reaction, small amounts of the raw
materials and byproducts - such as the unreacted imino-
tris(dimethylamino)phosphorane and aminotris(dimethylamino)-
phosphonium chloride still remaining in a dissolved form
despite the solid-liquid separation - and trace amounts of

25 impurities are contained. They can be washed out almost



,an1no)phosphon|un1ch|or|de bei ng a byproduct in the reaction - is
~inportant fromthe viewpoint that tetrakis[tris-
(d|nethylan1no)phosphorany||denean1no]phosphonlun1chlor|de be
separated from an organi c phase. 15 Preferred as such a
solution is a solution avail able by renmoving solid

am not ri s(di net hyl am no) phosphoni um chloride froma reaction

m xture obtained by reacting phogphorus pentachloride with

i m notris(di nmethyl am no) - phosphorane at a nolar ratio of from
1:7.00 to 1:12.00 at 10 20 to 90[err]Cin an initial stage of said
reaction and then at 110 to 200[err]C in an aromati c hydrocarbon

or hal ogenateshpietely cinto a watdwy dilegsd ion tisis woternbasiningont ai ni ng
tetrakis[tris- (di met hyl am no) phosphor anyl i deneam no] phosphoni um
chl ori de, Ors dihie smthelr dramb) rtetfrhlbs iyt be{ dipetivgdmina)*chl ori de
25 being a byproduct in said reaction.

- 21 - phosphoranyl idenemming ] ghospleonium chlvxride tsaprachically

her ei n means an_initial stage of the reaction, including a

pr epar a- unpartitigned rintrrthe waken phaseHeecRUSRnihicks ciissolyied

I m no- tris dlneth | am no) phosphorane are brought into contact

with3 5 extrRpely figll in the organic |$pd¥enhyr ocess of the present

i nvention, the SO'*ﬁéé”Ehe partition ratios by weight of iminotris-

(dimethylamino) phosphorane, aminotris(dimethylamino)-
_ phosphonium chloride and tetrakis[tris(dimethylamino)-
phosphoranylideneamino]phosphonium chloride into a water
10 phase and an organic phase consisting of o-dichlorobenzene
were measured by setting the weight ratio of water to
o-dichlorobenzene solvent, for example, at 1:4, they were
found to be 89.5/10.5 (water phase/organic phase, this will
apply equally herelnafter), 99.5/0.5 and <0.1/>99.9, respec-
15 tlvely.

As is appreciated from the foregoing, this water wash-
ing is very effective for the elimination of small amounts
of water-soluble raw materials and byproducts.

On the other hand, the above-mentioned water washing

20 can be omitted when the solution containing at least
tetrakis[tris(dimethylamino)phosphoranylideneamino]-
phosphonium chloride and the substantially water-immiscible
organic solvent is a solution from which water-soluble raw
materials, byproducts and impurities contained therein have

25 been eliminated beforehand by a certain method or when the



whi ch contains at |east tetrakis[tris(dinmethylam no)-

phosphor anyl i deneam no] phosphoni um chl ori de and t he subst an-

tially water-inmm sci ble organic solvent may be washed with . 10 wat er
before its treatnent with the aqueous sol ution of hydr ogen

chl ori de. As a nethod for conducting this water washing, any
met hod can be used insofar as it can assure sufficient con- t act
bet ween the solution and water. After washi pg, -the 15 sol ution can be
recovered by |eaving the resulting mxture standstill to allow it
‘'to separate into an organic phase and : a water phase and then
renmoving the water phase. Al t hough no particular limtation
IS i mposed on ttheeatment is alpplritedoftovvat solutivh £rest of watemgolwdtler can
be used 20 generally in an amount of 5 parts by weight or |ess per

wei ght of the sshatiancesomushniasg aasolagdion doraleds byr ddssolving once-
(d|nethylan1no)phosphorany||denean1no]phosphon|un1ch|or|de and t he
substantial |y \@eraratad fatnakisigadisd ddaerhylanino) phosphoranyiideng-ut i on
may be washed several tines with such an .25 anount _Qf water.

Preferably, trmgm&nqﬁn Rﬂgpqu q§ in a substantially water-
- 22 - , |ne mnth water in an anount of fromO0.05 to 1.0

part 5 by wei ght of the solution each time. No
When the solution containing at least tetrakis[tris--

(dimethylamino) phosphoranylideneamino]phosphonium chloride
and the substantially water-immiscible organic solvent is
added, either after being washed with water or without being
10 washed with water, with an aqueous solution of hydrogen
chloride and both the solutions are efficiently brought into
contact, the hydrogen chloride and the tetrakis[tris-
(dimethylamino) phosphoranylideneamino]phosphonium chloride
are promptly formed into the hydrogen chloride addition com-
15 pound of the chloride, namely, [tris(dimethylamino)-
phosphonioamino]tris[tris(diﬁethylamino)phosphoranylidene-
amino]phosphonium dichloride.
The water solubility of this compound is considerably
higher than that of its starting material, i.e., tetrakis-
20 [tris(dimethylamino) phosphoranylideneamino]phosphonium
chloride, whereas its solubility in the organic solvent is
loﬁer than that of the starting material.
owing to this feature, tetrakis[tris(dimethylamino) -
- phosphoranylideneamino]phosphonium chioride can be trans- |

25 ferred as [tris(dimethylamino)phosphoniocamino]tris({tris-



partjcular limtation is inposed on the washing tenperature or
time, but the tenperature nay range generally from 10 to 5 80[err] C,
preferably from15 to 35[err]C and the tine may be 3 hours or

| ess in general, preferably 0.01 to 1 hour, nore preferably 0.05
to 0.5 hour. It is an object of this water washing to
elimnate wat er - sol ubl e substances contained in the solution which
10 contains at |east tetrakis[tris(@&smwthylam no)phosphor -

anyl i deneam no] phosphoni um chl ori de and the substantially

wat er -i mmi sci bl e organi c sol vent. Especially in the solution
avai l abl e by renoving solid am notri s(di met hyl am no) phosphoni um
chloride by @ninetHylginicho)fhosphorsaydristeneantitoriphosphsmiom Micghlaride
obt ai ned by reacting phosphorus pentachl oride wth

i mi not ri s(diiretdnyd avsitey) phase with ghdmemelandighy ebhiqiengyy thereby

tetrakis[tris(di nethylam no)- phosphoranylldenean1n hos |
chloride, saermigiing its extraptian iandiSARIFALR o) pHI<Sh &hf %%ﬁi#lde
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amino)phosphoranylideneamino]phosphonium dichloride can be
collected as an agqueous solution.
Upon extracting with the aqueous solution of hydrogen
10 chloride tetrakis[tris(dimethylamino)phosphoranylidene-
amino]phosphonium chloride - which is contained in the sub-
stantially water-immiscible organic solvent - as
[tris(dimethylamino)phosphonioamino]tris([tris(dimethyl-
amino) phosphoranylideneamino]phosphonium dichloride into the
15 water phasé and obtaining the aqueous solution of the
dichloride, no particular limitation is imposed on the
amount of the hydrogen chloride in its aqueous solution. 1In
general, however, the amount of hydrogen chloride may range
from 0.5 to 2 mol, preferably from 0.9 to 1.2 ﬁol per mol of
20 tetrakis{tris(dimethylamino)phosphoranylideneamino]-
phosphohium chloride.
Where the solution containing at least tetrakis([tris-
(dimethylamino)phosphoranylideneaﬁino]phosphonium chloride
and the substantially water-immiscible orgénic solvent con-

25 tains a portion of the chloride in an undissolved form, the



- 23 - conpletely into a water phase by this water washing.
On the other hand, tetrakis[tris(dinethylam no)-

phosphor anyl i deneam no] phosphoni um chloride is practically
unpartitioned into the water phase because it is dissolved 5

extrenely well in the organic sol vent. When the partition
rati os by weight of imnotris- (di met hyl am no) phosphor ane,

am notri s(di net hyl am no) - phosphogé um chl ori de and
tetrakis[tris(dimethylam no)- ‘phosphor anyl i deneam no] phosphoni um
chloride into a water 10 phase and an organi ¢ phase consisting of

o-di chl orobenzene were neasured by setting the weight ratio of
water to aboveendntlhibnedbameent isl tkatamduont epenpheleadf lthHe stmyofere
found to be 89.5/10.5 (water phase/organic phase, this wll apply
equal |y her ei thet dipsodyed/ postind and 1up@issobved perxpben ofisthe  tjvely.
As is appreciated fromthe foregoing, this water wash- ing is very
effective for cbAerdfeni nati on of small anounts of water-sol ubl e
raw materials and b Broducts On the other han t he

above- ment i oned matﬁ dredfpnghlopide in SpchaRAPPURt f8UERE 25| 8B on

contaiging at _| east

tetrak s[trisF&PﬁEPﬁyF&ﬁPﬁ&?BhosBﬂSraﬂ?P?Eeﬂgaﬂ?ﬁﬁf used here bﬁogﬁﬂ8ﬁ|um
chl ori de and GheySubs' BaLLa' by YBLERE! BN $6LE! Coregeraniy C1GaBhELEOBYCN! IS

a solution fron1 |ch er-s raw pro s and

| mpurities Cogbﬁ thQEEE” He¥e p?éferabl?eganftQ‘BﬁtﬁngﬁEOBEhiEsty a

certain netho mhen
per part of the solution containing at least tetrakis[tris-

(dimethylamino) phosphoranylideneamino]phosphonium chloride
10 and the substantially water-immiscible organic solvent.

No particular limitation is imposed on the temperature
or time upon bringing the aqueous solution of hydrogen
chloride into contact with the solution. However, the
temperaturg may range generally from 10 to 80%:, preferably

15 from 15 to 35°C, while the time may. be 3 hours or less in
general, preferably 0.01 to 1 hour, more preferably 0.05 to
0.5 hour.
As has been described above, the tetrakis{tris-
'(dimethylamino)phosphoranylidéneamino]phosphonium chloride
20 in the solution, which contains at least tetrakis[tris-
(dimethylamino)phosphbranylideneamino]phosphonium chloride
and the substantially water-immiscible organic solvent, can
_ be extracted and separated as the hydrégen chloride addition
compound of the chloride, i.e., [tris(dimethylamino)-

25 phosphonioamino]tris[tris(dimethylamino)phosphoranylidene-



- 24 - treatnment iS applied to a solution free of water-soluble

.substances such as a solution formed by dissol ving once- separ at ed
tetrakis[tris(dimethyl am no)phosphoranyli dene- am no] phosphoni um
chloride in a substantially water- 5 i mm sci bl e sol vent.

When the solution containing at least tetrakis[tris-

(di met hyl am no) phosphor anyl i deneam no] phosphoni um chl ori de ' and t he
substantially water-inmscible organic s vent i's added, either
after being washed with water or w thout being 10 washed with water,

wi th an aqueous sol ution of hydrogen chl oride and both the
solutions are efficiently brought into contact, the hydrogen

chl ori de andyh it jyidspficililun Stichloride in a water ?hase by bringing
(d|nethylan1no)phosphorany||denean1no]phosphonlun1ch oride are

pronptly fortms ddliutildis Ridegea fddmwniaihiadgdi it onitlowatdd or wpamadtof
the chloride, nanely, [tris(dinethylam no)-

phosphoni oarwasi‘}irrg siftt miis(hdiwaettery,| dimitom )quindspdto naith | tleeethus—-added
ani no] phosphoni um di chl or i de. The water solubility of this

compound s mxtﬁersaﬂ\snon of hydnagen alioaride Yiereby smakinggit
material, i.e., tetrakls-

[trisgdimet BOSFAS ﬁrﬂ)ssgﬁﬂ?r’%ﬁﬂ |%é}ﬂﬁ’?ﬂ5‘}’rﬁ%¥ﬁ)9ﬁ{mthylamln°bﬁl ori de,

N | r than th
g?e[ﬁgssigftp(ﬂLﬁhiEﬁﬁiﬁf&ené%ﬁ¥é§¥gﬁ$§5h3ﬁium éhlorlde. ower than that

Further, the aqueous solution of [tris(dimethylamino)-
phosphonioamino]tris[tris(dimethylamino)phosphqranylidenef
amino]phosphonium dichloride - which is obtained by bringing

10 the aqueous solution of hydrogen chloride into contact with
the solution containing at least tetrakis[tris(dimethyl-
amino) phosphoranylideneamino]phosphonium chloride and the
‘substantially water-immiscible organic solvent, either after
washing it‘with water or without washing it with water, and

15 extracting and separating the tetrakis{tris(dimethylamino)-
phosphoranylideneamino]phosphonium chloride as the hydrogen
| chloride addition compound of the chloride, namely,
[tris(dimethylamino)phosphonioamino]tfis[tfis(dimethyl-
amino)phosphoranylideneamino]phosphonium dichloridg in the

20 - water phase - may be provided, as is, for the subsequent
use. As an alternative, the [tris(dimethylamino)phosphonio-
amino]tris[tris(dimethylamino)phosphoranylideneamino]-
phosphonium dichloride may be isolated by a method commonly
employed in the art;.for example, by concentrating the

25 aqueous solution to dryness or by concentrating and/or cool-



oning to this feature, tetrakis[tris(dinethylam no)-

. phosphor anyl i deneam no] phosphoni um chl ori de can be trans- 25 ferred
as [tris(dimethylam no)phosphoni oam no]Jtris[tris-
- 25 - (di met hyl am no) phosphor anyl i deneam no] phosphoni um
di chl ori de into a water phase with extrenely high efficiency,
t her eby permtting its extraction and separation. After the
resul t- ing mxture is |left overpgtandstill, the water phase and
the 5 organi ¢ phase are separated from each other so that

[tris(dimethyl am no)phosphoni oam no]tris[tris(dimethyl-
am no) phosphor anyl i deneam no] phosphoni um di chl ori de can be :
coll ected asing @HYcaybGecasUEbDAtion so that the dpshlexidecisngllewédt he

aqueous sol ution of hydrogen 10 chl ori de
tetrakis[tri sbdcegsbalidizaopptoapharprgtipibete. am no] phosphoni um
chloride - which is contained in the sub- stantially

wat er -i nmi sci bl e oAgankdisgl tenthe psocess of the present invention,
[tris(dimethylam no)phosphonioam noJtris[tris(dinethyl-
an1no)phosph&ﬁ&ﬁykiaéhﬁaﬁiﬂb?ﬁhb%bﬁ@hnghPU@%Eh@?@@%l1@?@6?MED°15 mater
phase and obtai ni ng the aqueous _sol ution of the {chloride,

parti 8ul ar IPHPFQPPBh“T“shYﬁﬁ%éGeoﬁa’t‘h’@e Prepareda%mslmlm lh?d?%b'é"

chloride in its_aquepus_solutjo ene he anount
of hydrogen %HPBFI % legnat Teasg tetraklsjgrlsfglmegﬁmf ﬁlho}

phosphoranylldeneamino]phosphonium chloride and the substan-
tially water-immiscible organic éolvent, either after wash-
ing it with water or withouﬁ washing it with water, into

10 contact with an added aqueous solution of hydrogen chloride
to extract the tetrakis[tris(dimethylamino)phosphor-
anylideneamino]phosphonium chloride as the hydrogen chloride
addition compqund of the chloride, namely, [tris(dimethyl-
aminb)pho;phonioamino]tris[tris(dimethylamino)phosphor-'

15 anylideneamino]phosphonium dichloride in a water phase and
then bringing the resulﬁing solution of [tris(dimethyl-
amino)phosphonioaminojtris[tris(dimethylamino)phosphor-
anylideneamino]phosphonium dichloride into contact with an
OH -form ion exchange resin.

20 Although no particular limitation is imposed on the
method for this contact, ion exchange is usually conducted
by packing the resin in a column and causing the aqueous
solution of the dichloride to flow fhrough the.thus-packed
column. The OH -form ion exchange resin employed here is

25 usually one of the tertiary amine or quaternary ammonium



from0.5to 2 nol, preferably from0.9 to 1.2 nol per nol of 20
tetrakis[tris(dinethyl anmi no)phosphoranyl i deneam no] - - phosphoni um
chl ori de. Where the solution containing at |east
tetrakis[tris- (di met hyl am no) phosphor anyl i deneam no] phosphoni um
chl ori de and the substantially water-imm sci ble organic sol vent
con- 25 tains a portion of the chloride in an undissolved form the
- 26 - above- nmenti oned anount t he amount per nole of the sum
of t he di ssolved portion and unalégorved portion of the

chl ori de. Hydrogen chloride in such an anmobunt is used as an
5 - aqueous solution. The anpbunt of water used here is gener-

ally 100 partg Weight or less, preferably 10 parts by wei ght or
| ess, nore preféerably 5 parts by weight or |ess per part of the

sol uti on cont ai ni ng rat theagbol@t takkakt!, i ¢he resin is used in such an
(d|nethylan1no)phosphorany||denean1no]phosphon|un1ch|or|de 10 and t he

subst anti al | y awouet- ithaits ehel ¢ofr gkehangel vaphcity of the resinNmay range
particular limtation is inposed on the. tenperature or tine upon
bringi ng the gemeradlyolfubmod &b NPdr mg2ar times, peklferabddy firomcanbatd
with the solution. However, the tenperature may range generally
from1® to 80@0 pp@agr&ﬁmys relative to the sum of the twofold value of
the number of moles of the [tris(dimethylamino)phosphonio-
amino]tris[tris(dimethylamino)phosphoranylideneamino]-
phosphonium dichloride in the aqueous solution to be sub-
jected to ion exchange and the number of moles of hydrogen
10 chloride, if still remaining.

An aqueous solution of tetrakis[tris(dimethylamino)-
phosphoranylideneaminc]phosphonium hydroxide can be obtained
conveniently and éfficiently from [tris(dimethylamino)-
phosphonicaminojtris[tris(dimethylamino)phosphoranylidene-

15 amino]phosphonium dichloride as described above.

Usually, this aqueous solution is an aqueous solution
of tetrakis[tris(dimethylamino)phosphoranflideneamino]—
phosphonium hydroxide having sufficiently High purity.

Further, from the thus-obtained aqueous sdlution of

20 tetrakis[tris(dimethylamino)phosphoranylideneamino]-
phosphonium hydroxide, the hydroxide can be collected as a
soiid by distilling off water.

Upon distilling offlwater from the aqueous solution;

the distillation is conducted usually at 100°C or lower. It

25 is preferred to conduct the distillation at 80°C or lower



15 . from15 to 35C, while the tinme may be 3 hours or less in

general, preferably 0.01 to 1 hour, nore preferably 0.05 to 0.5
hour . As has been descri bed above, the tetrakis[tris-

(di met hyl am no) phosphor anyl i deneam no] phosphoni um chl ori de 20 in the
solution, which contains at |least tetrakis[tris-

(di met hyl am no) phosphor anyl i deneam no] phosphoni um chl ori de and t he
substantially water-inm sci bl e organi c sal ygnt, can ~ be extracted
and separated as the hydrogen chloride addition conpound of the
chloride, i.e., [tris(dinmethylamno)- 25

phosphoni oam no]tris[tris(di nmethyl am no) phosphor anyl i dene-

- 27 - underaredotedoppasauvel di Theosbddd may wdiser hehasdbjected g ng

the solution, either after washing it with water or w thout
washing it wi phridiicatient suchnascreprenipisation, adfemecessary. aqueous

sol ution of hydrogen.chloride, thereby nmaking it 5 possible to
separate the tetrakA§FPF¢§P€|h@tﬁ??aﬁfﬁ&?ss of the present invention, the
phosphoranylldenean1noLE honlun1chlor Further the
aqueous solutPEHeSPS[F EFG He?ﬁyIEﬁiﬁéflmethylamlnﬁﬁ&QﬁﬁﬂHQﬂ%ﬂ
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chloride Intodggﬂigggdgn_ which is obtained by bringing the solution con-
-taining at least tetrakis[tris(dimethylamino)phosphor-
anylideneamino]phosphonium chloride and the substanﬁially
water-immiscible organic solvent, either after washing it
10 with water or without washing it with water, into contact
with the added agueous solution of hydrogen chloride to ex-
tract the tetrakis[tris(dimethylamino)phosphoranylidene-
amino]phosphonium chloride as the hydrogen chloride addition
compound of the chloride, nameiy, [tris(dimethylamino) - |
15 phosphonioamino]tris[tris(dimethylamino)phosphoranylidene-
amino]phosphonium dichioride - is neutralized, either as is
or after concentration, with an alkali metal hydroxide or
alkaline earth metal hydroxide to regenerate tetrakis{tris-
(dimethylamino) phosphoranylideneamino]phosphonium chloride,
20 and the tetrakis[tris(dimethylamino)phosphoranylideneamino]}-
phosphonium chloride is then isolated by allowing it to
precipitate as a.solid from the agqueous solution.
Among alkali metal hydroxides and alkaline earth metal
hydroxides, alkali metal hydroxides are preferred, with

25 sodium hydroxide and potassium hydroxide being more



t he solution containing at |east tetrakis[tris(dinethyl-

am no) phosphor anyl i deneam no] phosphoni um chl ori de and t he
substantially water-inmmscible organic solvent, either after
washing it wth water or without washing it with water, and 15
extracting and separating the tetrakis[tris(dinmethylam no)-
phosphor anyl i deneam no] phosphoni um chl ori de as the hydrogen
chloride addition conpound of the chlorideg,nanely,
[tris(dimethyl am no)phosphoni oam no]tris[tris(dinethyl-

am no) phosphor anyl i deneam no] phosphoni um di chloride in the 20 wat er
phase - may be provided, as is, for the subsequent use. As an
alternative, phesétréd(di nethyl am no)phosphoni o-

am no]tris[tris(di nmethyl am no)phosphoranyli deneam no] - phosphoni um
di chl ori de may be iThéahnmabey afneghddatemtsnioff the alkaldnmledwpdd in the
art, for exanple, by concentrating the 25 aqueous solution to dryness
or by concenthydrogidedévraktkaline earth metal hydroxide employed for the

- 28 - i ng the aqueous solution so that the dichloride is

al I.owed neutralizytian| p2¥ 5anggsggngradily faom 0.7 to 1.5 times,
According to the _process of the present invention tetrakis

tri s(d?met hy| BRERSFPALE phEPBNGt PdERedrPnbimes ge}htivﬁh§§pﬁﬂﬁi&HPh?ngQFde
fg?rgE{EESP?gﬁgmﬁéfﬁé gﬁ#ﬁgifg% %ﬁguttris(dimet%& gﬂ%%% % @QE%O%&OL%%%%]-
tris{tris(dimethylamino)phosphoranylideneamino]phosphonium
dichloride in the aqueous solution of the dichloride, in
other words, the number of moles of the hydrogen chloride
10 incorporated upon formation of the dichloride and the number
of moles of hydrogen chloride which may exist in the aqueous
solution in some instances.
The concentration of the aqueous solution to be
neutralizeq may range generally from 5 to 50 wt.%, preferab-
15 ly from 10 to 40 wt.%. Upon concentration, the neutraliza-
| tion salt of the alkali metal hydroxide or alkaline earth
metal hydroxide and hydrogen chlofide is formed. This salt
usually occurs in an amount small enough to be dissolved
fully in the water. On the other hand, the solubility of
20 tetrakis[tris(dimethylamino)phosphoranylideneamino]-
phosphonium chloride in water is sufficiently low so that
the chloride precipitates with priority. The chloride can
therefore be easily sepérated by a conventional solid-liquid
separation method, for example, filtration or the like. The

25 neutralization is usually conducted at room temperature.



. phosphor anyl i deneam no] phosphoni um chl ori de and t he subst an- _ _

- tially water-inm scible organic solvent, either after wash- ing it
with water or w thout washing it with water, into 10 contact with an
added aqueous solution of hydrogen chloride to extract the
tetrakis[tris(dimethylam no)phosphor - anyl i deneam no] phosphoni um
chloride as the hydrogen chloride addi ti on conpound of the
chloride, nanely, [tris(dinmethyl- _ am no) phosphoni oam nojtris _
tris(dinmet hyl am no) phosphor- 15 any[l'i deneani no] phosphoni um di chl ori de
in a water phase and then bringing the resulting solution of
[tris(dinethyl- -

am no) phosphoni camiceRirding ol thedl PRREsaNMoT0H0 Praent invention, the
anylideneanino]phosphoniu%fdichlorlde into contact: wth an

OH  er r] - f or ehuer reyehergtete tetrakd@ [ tris (dimethiillakdue) phospabiicul ar
limtation is inposed on the met hod for this contact, ion exchange
is usual ly enydideassamino]phosphopinki o lild decdisn seldonc conversed capsi Ng
t he aqueous . sol ution of the dichloride to flow through the

t hus- packedther into &etyakislisrisiddmerhydamine) pivsipoganydsddenenpl oyed
here is 25 usual ly qne of the tertiary am ne or quaternary _ammoni um

- 295 amlno]ppgﬁghonlum hydroxide pyenhahgmokhes i megalresin is

used in Suc%y%@oxide or alkaline earth metal hydroxide is used in ex-
cess upon neutralization.
Tﬁe tetrakis[tris(dimethylamino)phosphoranylidene-
amino]phosphonium chloride, which has been obtained by con-
10 ducting regeneration and precipitation as described above,
has sufficiently high purity. Nonetheless, it may be
purified further by recrystallization if necessary.
The present invention will next be describéd in fur-
ther detail by examples, which should be interpreted merely
15 as illustrative rather than as limiting.
Example 1
Syntheéis of [Tris(dimethylamino)phosphonicamino]tris-
[tris(dimethylamino)phosphoranyliaenéamino]phosphonium
dichloride
20 Into a 300-m¢ eggplant flask equipped with a
thermometer, a dropping funnel and a stirrer, 3.01 g
| (3.88 mmol) of tetrakis[tris(dimethylamino)phosphor-
anylideneamino]phosphonium chloride and 101 g of water were
added to form a solution. The concentration was 2.89 wt.%.

25 While stirring the solution, 3.88 m¢ of a 1 N aqueous solu-



anmount that the ion exchange capacity of the resin may range

generally from1l to 100 nolar tinmes, preferably froml1l.5 to 5 20
nolar tinmes relative to the sumof the twofold val ue of t he nunber
of noles of the [tris(dinethylam no)phosphoni o-
am no]tris[tris(dimethylam no)phosphoranyli deneam no] - phosphoni um
dichloride in the aqueous solution to be sub- jected to ion
exchange and the nunber of noles of hydLogﬁn_ 10 chloride, if stil
remai ni ng. An aqueous sol utton of
tetrakis[tris(dinmethylam no)- phosphor anyl i deneam no] phosphoni um
hydr oxi de can be obtai ned conveniently and efficiently from

[tris(di met hyis# #f)hydrogen chloride (factor: 1.00
phosphoni oam no] tri s| ris?dinethylan?né)%ﬁogghoranyP?dé%%?roﬂgn

ani no] phos phemi e gl £hs 088 dgnas) dﬁéﬁéiﬁﬁgdﬁéﬂiﬁ added (1)fitt1e by Hsegily.

this aqueous solution is an aqueous solution

tetraki s[trisfchmehdydroppinghosphel anysuBeagagh8oto stirring #BOBEGRNI UM

hydr oxi de having sufficiently high purity. Further, fromthe
t hus- obt ai netenpereatere oferi @n2 oioup the aqueous solution was con-
tetrakis[tris(dinmethyl am no)phosphoranyli deneam no] - phosphoni um
hydr oXi de, t?@wgii*a% duyness eovhereby 3s18 g of a whibejsobiddvere! | ing
of f water. -, _ Upon distilling off water fromthe aqueous
solution, ©Ptainedye gistillation is conducted usually at 100C or | ower.
25 s prefgiLeghig.coptst (10,7 55) ' La Qa2 908 £ 18U o

water, and the resulting solution was subjected to a
lquantitative analysis of chloride ions by the Mchr method
10 '~ making use of a 2 wt.% aqueous solution of potassium
chromate and an aqueous solution of silver nitrate. Aas a
result, the white solid was found to contain chlorine at a
concentration of 8.77 wt.%, which was in good conformity
with 8.73 wt.% as the chlorine content in [tris(dimethyl-
15 amino) phosphoniocamino]tris({tris(dimethylamino)phosphor-
anylideneamino]phosphonium dichloride, the 1:1 addition com-
pound of tetrakis[tris(dimethylamino)phosphoranylidene-
amino]phosphonium chloride and hydrogen chloride.
Elemental analysis (wt.%):
20 Found: C: 35.70, H: 8.99, N: 27.61, P: 18.95, Cf:
8.75 (Calculated: C: 35.51, H: 9.06, N: 27.61, P:
19.08, C¢: 8.73).
lg-NMR and 31lp-NMR spectra of a solution of the white
solid, which had been obtained from the water phase, in

25 heavy water (D,0) were measured. The results are shown in



-_30 - under reduced pressure. The solid may al so be subjected to

purification such as reprecipitation, if necessary. Accor di ng
to the process of the present invention, the aqueous sol ution of
[tris(dimethyl am no)phosphoni oam no] - 5

tris[tris(dinmethyl am no)phosphoranyl i deneam no] phosphoni um

dichloride - which is obtained by bringing the solution con-

taining at least tetrakis[tris(dimethylan ng) phosphor-

anyl i deneam no] phosphoni um chl ori de and the substantially

wat er-i mm sci bl e organic solvent, either after washing it 10 wth

wat er or without washing it with water, into contact with the added

aqueous sol ut pge.oh Bndr ggen ehl owhéa Td)sﬁ)gnal of HDJ Iff¥mddi&s a result
tetrakis[tris(dimethyl am no)phosphoranyli dene- am no] phosphoni um

chloride as t b€ andHeDedintlkeirehatheiendt tihe system wazomrauthtofintee
chloride, nanely, [tris(dinmethylamnno)- 15

phosphoni oani reftistzhitiion( eiirfakt hyl@mppn),plthgoﬂdf—zmm ispotrum (FIG. 1) of
am no] phosphoni um di chloride - is neutralized, either as is

af t er concent thiisogompouinda Wexiek shisenves ﬂwmiﬂm ¢themical shylfitg |atte
earth netal hydroxide to regenerate tetrakis[tris-

(di met Byl ani néy fRodPRora®fl P#&heani no] phosphoni um chl oride, 20 and the

chl ori e i 5 then | SOPSERI CRPRICH AR bGe (AP Be Secrined 5q S4B HEG! | g
from the aquegys, 80l Uitk are, 1n dirreredl Wi AlUR L o Ndas Al

al kal i ne eart OXI YdroXi des are

preferred, Wil adaplets %%Qﬂawgé“% PG BULPOLRS U BHBEHHRI S A&

nor e
The difference in the chemical shifts due to the difference

10 in environment between these methyl groups can be attributed
to the formation of NH-P'* by the addition of the hydrogen
atom of hydrogen chloride to only one of the N=P double
bonds of the four tris(dimethylamino)phosphoranylideneamino
groups in the starting compound, i.e., tetrakis(tris-

15 (dimethylamino)phosphoranylideneamino]phosphonium chloride.
As a result, their integrals are at a ratio of 3.0081:1.000,
namely 3:1 as is indicated in FIG. 1.

on the other hand, chemical shifté aépeared at 35.4,
14.6 and -37.4 ppm.in the 31p-NMR spectrum (FIG. 2) when ob-

20 served with a signal of the phosphorus atom of 85%
phosphoric acid brought into registration with 0 ppm by an
external standard method. These chemical shifts were
derived from the three types of phosphorus atoms in the for¥
mula (1) and successively from the side of a low magnetic

25 field, can be ascribed to the phosphorus atom in only one of



.- 31 - preferred. The nunber of equivalents of the
al kali netal hydr oxi de or al kaline earth netal hydroxi de enpl oyed
for the neutralization nmay range generally fromO0.7 to 1.5 tines,
5 preferably from0.8 to 1.2 tines relative to the sumof the

nunber of noles of the [tris(dinethylam no)phosphoni oam no] - tris
tris(di methyl am no) phosphor anyl i deneam no] phosphoni um di chl ori de
in the aqueous sol ution of the dichloridegin ot her words, the
nunber of noles of the hydrogen chloride %6 i ncor por at ed upon
formati on of the dichloride and the nunber of nol es of hydrogen
chloride which may exi st in the agueous solution in sone

i nstances. the N=P double Hhd® WERHAlfY Arild\@iMeEpFIanifloytd on to be
neutralized may range generally from5 to 50 w. % preferab- 5 |y

from10 to $hospHbrarnjinidearmmneiris ajtdips tite ttswidtdag compound,tion salt
of the alkali netal hydroxide or alkaline earth nmet al hydr oxi de
and hydr oged .&hl ,ortieteraksi § [drmiesi(d ie tshyrlkdniino ) phospharamilligeneamind]a® an
amount small enough to be dissol ved fully in the water. On the
ot her hand, phesphsinibin ichlafid®Q said phosphorus atom being in the form

tetrakis[tris(di nethyl am no)phosphoranyl i deneam no]j - + phosphoni um
chl oPi de i nofarercatslonigs @ aresudt A sthe [karmation of NE-RChhyy ithe ad-

precipitates, with priority. The chloride can )
dlt;on of the ‘'hydrogen atom of the hydrogen chloride, the

remaining three phosphorus atoms of N=P double bonds, and

the central phosphorus atom, respectively. As a result,

their integrals are at a ratio of 1.0318:3.0318:1.0000,
10 namely 1:3:1 as is indicated in FIG. 2.

Assuming that the white solid was [tris(dimethyl-
amino) phosphonioamino]tris[tris(dimethylamino)phosphor-
anylideneamino]phosphonium dichloride, three acetonitrile
solutions of different concentrations were prepared. Their

15 concentrations were 10.0, 1.00 and 0.100 mM.

The electrical conductivities of.these solutions were
measured. They were found to be 2620, 323 .and 31.7 uS,
respectively. On the other hand, three acetonitrile solu-
tions of sodium iodide were prepared, the concentrations of

20 . which were the same as above. The electrical conductivities
of these three solutions were measured in the same manner.
As a result, they were found to be 1250, 143 and 15.1 xS,
respectively.

According to a comparison in the value of electrical

25 conductivity between'[tris(dimethylamino)phosphonioamino]-



therefore be easily separated by a conventional solid-Iliquid

separation nethod, for exanple, filtration or the like. The 25
neutralization is usually conducted at roomtenperature.

- 32 - According to the process of the present invention,
t he t hus-regenerated tetrakis[tris(dinmethylam no)phosphor -

anyl i deneam no] phosphonium chloride is seldonlconverted fur- t her
into tetrakis tris(dinethylam no)phosphor any. é dene-

ani no] phosphoni um hydr oxi de even when the alXal’ netal hydr oxi de
or alkaline earth netal hydroxide is used in ex- cess upon
neutralization. The

tetrakis[tris( iy o et diNBPRIPT RENIHSHsrany 1 i deneaindA NdSRRA ubM

chl oride, which has been obtained by con- 10 ducting regeneration and
precipitation abidigseridedmdesdium iocdide s thd espittivehicPhdemtiray-
Nonet hel ess, it may be purified further by recrystallization if
necessary. tions, the fidiemerr asEstfoundeita drave ld vadde ladods dviiloed aisn
fur- ther detail by exanples, which should be interpreted nerely
15 as il | Jskghutas ctheitkattenan Beis iindigates that [trds(dimethyl-
Synthesi s of [Tris(dimethyl am no)phosphoni oam noJtris-

[tris(diSret hyl ARHRAIPRASPRAIRAR ERMEEM S0 Hifddimatihyhanino) phosphor-

anylideneamino]phosphonium dichloride exists as divalent
ions in the acetonitrile solution.
From the information on all of these analyses, it is
evident that the white solid obtained as described above is
10 the 1:1 addition compound of tetrakis[tfis(dimethylamino)-
phosphoranylidéneamino]phosphonium chloride and hydrogen
chloride, namely [tris(dimethylamino)phosphonicamino]}tris-
[tris(dimethylamino)phosphoranylideneamino]phosphonium
dichloride the structure of which is represented by the for-
15 mala (1).
Example 2
In a 500-m¢ separating funnel, 15.5 g (20.0 mmol) of
tetrakis[tris(dimethylamino)phosphoranylidéneamino]- |
phosphonium chloride were weighed, followed by the addition
20 of 63.4 g of o-dichlorobenzene so that the former was com-
pletely dissolved in the latter. 1 N hydrochloric acid
(factor: 1.000) was added in an amount of precisely 20.0 m¢
(hydrogen chloride: 20.0 mmol) to 43.0 g of water, whereby
an aqueous solution of hydrogen chloride was prepared. This

25 aqueous solution of hydrogen chloride was gradually added



diéhloride 20 Into a 300-n{erf] eggpl ant fl ask equi pped with a

*thernoneter, a dropping funnel and a stirrer, 3.01 g (3.88 mmmol)
of tetrakis[tris(dinethylam no)phosphor-

anyl i deneam no] phosphoni um chl ori de and 101 g of water were added
to forma solution. The concentration was 2.89 w.% 25 While stirring
the solution, 3.88 nferr] of a 1 N aqueous sol u-

- 338 - tion of hydrogen chlorlq (factor: 1.000) (hydrogen
chloride: 3.88 mml) were gradual |y added I|ttIe by little from

t he dropping funnel. Subsequent to stirring at roon1 . tenperature
for 0.2 hour, the aqueous sol ution was con- centrated to dryness,
whereby 3. 15 f iqts [ - d Thi s
white solid CisELs né‘" T o Wil o-aig lnfé’??]("%?% solution of the nd

t he resultingﬁyyﬁgaéylmas subjected to a guantitative analysis of
chloride ions by the Mohr nethod 10 maki ng use of a 2 wt. % aqueous
sol ution of potassiafier the addiliomic® theé aduagueosdlutlivhi dn dftssil ver
nitrate. As a result, the white solid was found to contain
chlorine at ®@ntirety, thencemparatiing dundel7was ®tramgdly whekien gdosoom
conformty wth 873 w.%as the chlorine content in

[tris@di met hjjemperature for 0.1 hour to bring both of the phases into
contact with each other and the resulting mixture was then
left over standstill. Subsequent to full separation into an
organic phase and a water phase, both of the phases were
collected separately. The amount of the organic phase was

10 63.8 g, while that of the water phase ﬁas 78.0 g. When the
whole organic phase and a portion (25.0 g) of the water
phase were concentrated to dryness, respectively, the
organic phase gave substantially no residue whereas the
water phase gave a white solid in an amount as much as

15 5.18 g. -

From a similar chlorine analysis as in Example 1, the
solid was determined to contain chlorine at a concentration
of 8.75 wt.% (théoretical value: 8.73 wt.%), and its 31p-NMR
spectrum as measured in'heavy water was exactly the same as

20 that shown in FIG. 2.
Example 3

Into a 300-m¢ eggplant flask equipped with a
thermometer, a stirrer and a gas ihlet tube, 31.2 g
(40.2 mmol) of tetrakis[tris(dimethylamino)phosphor-

25 anylideneamino]phosphonium chloride and 103 g of toluene



15 . ' am no) phosphoni oam no] tri s[tri s(di met hyl am no) phosphor -

anyl i deneam no] phosphoni um di chl oride, the 1:1 addition com pound
of tetrakis[tris(dinethylam no)phosphoranylidene-

am no] phosphoni um chl ori de and hydrogen chl ori de. El enent a
analysis (wt.%: 20 Found: C 35.70, H 8.99, N 27.61, P
18.95, (err]: 8.75 (Calculated: C 35.51, H 9.06, N

'27.61, P: 19.08, (err]: 8. 73% _ - [err] H-NWR
and 31P-NMR spectra of a solution of the whi 8 solid, which had
been obtained fromthe water phase, in 25 heavy water (Derr]O were
‘measured. The results are shown in

- 34 - werkl &3aéq28d EbPm 2. s¥WERiBnST 9PRL PQaEE%BEOE HeftSuls
result of an H D interchange 1n the systemwa roug rnto
freglstratlon mnkéa1e65wmﬁﬁlnih?oéHnNNBnapﬁﬁBéH”bﬁffﬁin&)a@froom tempetdLs
Iconpound were observed to contain chem cal shifts at 2.69 and 2. 56
ppm - ture, gas$heous hidrbgeh &huthdéaﬁabecHSﬁgé@eﬂrbﬁ &Wﬁyﬂﬁﬁ&¥f

igroups which are in different environnents, and are observed

'doubl et s becaus@hbletmalntemnphgngheotpposﬁhbha51aleustube at a ldvel
difference in the chemcal shifts due to the difference 10 in

envi ronn@nt bet $déghth¥sbigherythgnotibs diguipd hevelbutEdom shortly after

that, the solution began to become turbid, and the turbidity
of the solution increased with time. After hydrogen
chloride were charged to an amount of 1.76 g (48.2 mmol),
the reaction mixture was stirred further for 0.2 hour.

10 The resultant white solid was collected by filtration,
washed first with a small amount of toluene and then with a
small amount of ﬁ-hexane, and then fully dried under reduced
pressure, whereby 32.6 g of a solid was obtained.

From a similar chlorine analysis as in Example 1, the

15 solid was determined to contain chlorine at a concentration
of 8.76 wt.¥ (theoretical value: 8.73 wt.%), and its 31lp-NMr
spectrum as measured in heavy water was the same as that
shown in FIG. 2. | |
Example 4

20 Into a 200-m¢ conical beaker, 2.979 g (3.843 mmol) of
tetrakisttris(dimethylamino)phosphoranylideneamino]-

phosphonium chloride and 98.85 g of water were added to form

a solution. The concentration of the solution was 2.924
!' Wta%.

25 While adding a 0.05 N (factor: 1.006) aqueous solution



.to the formation of NHP[err] by the addition of the hydr ogen atom

" of hydrogen chloride to only one of the N=P double ' bonds of the
four tris(dinmethylanino)phosphoranylideneam no groups in the
starting conmpound, i.e., tetrakis[tris- 15
(di met hyl am no) phosphor anyl i deneam no] phosphoni um chl ori de. As a
result, their integrals are at a ratio of 3.0081:1.000, nanely 3:1
as is indicated in FIG 1. On the other hand, chenica
shifts appeared at 35. 4, 14.6 and -37.4 ppmin the 31P-NWVR
spectrum (FI G 2) when ob- 20 served with a signal of the phosphorus
at om of 85% phosphoric acid brought into registrat}on with O ppm
by an Bdesdel cHiswild Jetish cBifs-athe'd @
dgrlved fron1the thfﬁgitypes of phosphorus atons I n theﬁﬂg solutdch mul a

(1) and successipielof fulenidmuldidyy afi@ur@VwiRIMini%orédd by an' 'aﬁ't@ma@:a-” be
ascribed to the phosphorus atomin only one of

- 35 - ic pH memsut-inglairdterumends ofa e duatie twalss CbitaEay &@ nO)
phosphor anyl i deneani no groups in the starting conpound,

tetrakis [t rshaw gt FAGTi ho) o siptfdresrbyilcnd grodart wajs: come acrosphwlélmom um

chl ori de, said phosphorus atombeing in the form 5 of a cation as a
resul® of tHAWexRgAR |%Qﬁ1%+“ﬁ[5eraqde@/ imhexag¢tly the equdmolem afmoumé

n m qf en chloride, the
hydroge atom qf 1 13& gL(dlmethylamlno)phosphoranylldeneamlno]-

phosphonium chloride, and no other inflection point appeared
even when hydrogen chloride was added up to an amount 5
molar times as much as the chloride.

10 From the foregoing, it has been found that tetrakis-
[tris(dimethylamino)phosphoranylideneamino]phosphonium
chloride and hydrogen chloride forms only the 1:1 addition
cdmpound, namely [tris(dimethylamino)phosphonioaminojtris-
[tris(dimethylamino)phosphoranylideneamino]phosphonium

15 dichloride.

Example 5

In a 300-m¢ separating funnel, 9.30 g (12.0 mmol) of
tetrakis[tris(dimetﬁylamino)phosphoranYlidénéamino]-
phosphonium chloride were weighed, followed by the addition

20 of 38.0 g of o-dichlorobenzene so that the former was com-
pletely dissolved in the latter. 1 N hydrochloric acid
(factor: 1.000) was added-in an amount of precisely 12.0 m¢
(hydrogen chloride: 12.0 mmol) to 25.8 g of water, whereby
an aqueous solution of hydrogen chloride was prepared. This

25 agueous solution of hydrogen chloride was gradually added



remai ni ng three phosphorus atons of N=P doubl e bonds, and t he

central phosphorus atom respectively. As a result, their
integrals are at a ratio of 1.0318:3.0318:1.0000, 10 “narmely 1:3:1 as
is indicated in FIG 2. Assum ng that the white solid was

[tris(dimethyl- _

am no) phosphoni oam no] tri s[tri s(di methyl am no) phosphor -

anyl i deneani no] phosphoni um di chl ori de, thregpcetonitrile
solutions of different concentrations were prepared. Their 15

concentrations were 10.0, 1.00 and 0.100 nM The el ectrica
‘conductivities of these solutions were nmeasured. They were found
to be 2620, 323 al8by IettléS to the o-dichRAtberRlehe S dtidrPidercHiand,
three acetonitrile sol u- tions of sodiumiodide were prepared, the
concentr at i ons alfloXidle. whi ch were the sane as above. The electrical
conductivities of these three solutions were neasured in the sane
manner . As @Fteiithe tadsditione dfodhe Boueous? 5®1utAdranicth ksl
[err]S, respectively. According to a conparison in

the val ue of el¥¥IHY, the separadimgeifupngl maswsdxongly shaken at room
EtgiGSEdismet hyl %ngmrbogxpamousrpeho c;xp %njln(ﬁohr to bring both of the phases into
RS AR U D LRI Wtz vas tr
left over standstill. Subsequent to full separation into an
organic phase and a water phase, both of the phases were
. collected separately. When the Whole water phase was con-

10 centrated to dryness, a white solid was obtained in an
amount as much as 9.55 g. In contrast, substantially no
residue was obtained when the organic phase was concentrated
to dryness.

When the white solid was analyzed as in Example 1, it

15 was determined to consist of pure [tris(dimethylamino)-
phosphonioamino]tris(tris(dimethylamino)phosphoranylidene-
amino]phosphonium dichloride. 1Its yield was 98.1% based on
the tetrakis([tris(dimethylamino)phosphoranylideneamino]-
phosphonium chloride.

20 As is readily appreciated from the foregoing, it was
possible to separate the tetrakis[tris(dimethylamino)-
phosphoranylideneamino]phosphonium chloride almost complete-
ly from the organic phase into the water phase.

Comparative Example 1

25 In a similar manner as in Example 5, 9.30 g



tions, the former was found to have a val ue about twice as hi gh as

the latter. This indicates that [tris(dinethyl- 5

am no) phosphoni oam no]tris[tris(di net hyl am no) phosphor -

anyl i deneam no] phosphoni um di chl ori de exists as dival ent ions in
the acetonitrile solution. Fromthe information on all of

t hese anal yses, it is evident that the white solid obtained as
descri bed above is 10 the 1:1 additj.on conpound of
tetrakis[tris(dimethylam no)- phtsphor anyl i deneani no] phosphoni um
chl ori de and hydrogen - chloride, nanely

[tris(dimethyl am no)phosphoni oam no]tris-

[tris(dimeth L NQ: S ' ] | -di chloride
he ot ruct ur LA27 O uihehe TEE PEAEAR LRGP0 NLRROSPRaRL ) prosphoz- ()

Exanpl e 2 anylideneamﬁn&{?ﬁo%ﬂiﬁﬁr&hf@PﬂétWQﬁefﬁéﬂéhedl§n5a9 (20.0
nmol ) of “tetrakis{tris(di methyl am no) phosphor anyl i deneam no] -
phosphoni um ghbofmi dfepsiat iRy Gieshell,0lfcaurRehday Byhanddidd iior? b E of
63.4 g of o-dichlorobenzene so that the fornmer was com pl etely
di ssol ved i n3ghe avfeo-dichlbyobeniéneisoathat the forméfawasr compdébp-was
added in an anount of precisely 20.0 nferr] (hydrogen chl ori de:
20.0 Bnol) tay4dibsgluédwinethevwhattey. Water (38.Qqukowasstheni addef
hydrogen chloride was prepared. This 25 aqueous sol ution of hydrogen
chl ori de wastgr &8easpjutidiaBe

The resulting mixture was strongly shaken at room
temperature for 0.1 hour in a separating funnel to bring
both of the phases into contact with eaéh other and the

10 resulting mixture was then left over standstill. Subsequent
to full sepafation into an organic phase and a water phase,
both of the phases were collected separately. The amount of
the organic phase was 47.0 g, while that of the water phase
was 38.3 g."When the whole organic phase and the whole

15 water phase were concentrated to dryness, respectively, the
organic phase gave a white solid in an amount as much as
9;26 g whereas the water phase gave substantially no
residue.

Examples 6-11

20 Experiments were conducted_in exactly the same manner
as in Example 5 except for the use of the solvents in their
corresponding amounts as shbwn in Table 1. In each of Exam-
ples 6-11, substantially no residue was obtained when an
organic phase was concentrated to dryness. In Table 1, the

25 results are shown together with the results of Example 5.



- 37 - . little by little to the o-dichl orobenzene sol ution of the
chl ori de. After the addition of the aqueous solution inits
entirety, the separating funnel was strongly shaken at room 5°
tenperature for 0.1 hour to bring both of the phases into cont act
wi th each other and the resulting m xture was then | eft over
standstill. Subsequent to full separation into an organi ¢ phase
and a water phase, both of the phases were 4, _ col | ected separately.
The amount of the organic phase was 10 63.8 g, while that of the

wat er phase was 78.0 g. Wen the whol e organi c phase and a
portion (25.0 g) of the water phase were concentrated to dryness,
respectively, the In TabX¥ g8)igadi3delgn\ies TS vdlicldsy the raatide

wher eas the wat er phase gave a white solid in an anmount as nuch as
15 5. 18 ¢.(dimethylamino) pHesphaon isiam inar] todilsfrimiss (@liaetdiyd aasino) -
Exanple 1, the solid was determned to contain chlorine at a
concentration phosphoraiyBidanegningithaspitondain dilahd.ord des ast .ddlcdated s
[ err] P-NVR spectrum as neasured in heavy water was exactly the
same as 20  basegtorHew tefmakis(tris(dimethydeaipicd phosphoranylidene-
Into a 300-nferr _Q%ﬁggant flask equi pped with a thernmoneter, a
stirrer ®ind a (ARIRAJRROSRRRNIUM chlpride used. 4dm EXaplepfl0 where
r aki ri i | ami n h hor- 25 .., l.i deneam_no] phosphoni um
Eﬁf O?i 112[ ;ndsg?ﬁyr%i%ﬁ/e?%}%g%is Ouséaeé), a pdSr:tlon oafméhe s:e%rakr.{g[q:rléa-
(dimethylamino)phosphoranylideneamino]phosphonium chloride
was insoluble at the beginning. A homogeneous water phase
was however obtained and the extraction operation was con-
10 ducted without encountering any problemn.

In each of the examples shown in Table 1, it was pos-
sible to extract and separate the tetrakis[tris(dimethyl-
amino)phosphoranylideneamino]phosphonium chloride in high
yield ffom_the organic phase into the water phase.

15 Example 12

Charged in a glass-made, 2-f£ reactor were 60.20 ¢
(0.2891 mol) of phosphorus pentachloride and 659.82 g of o-
dichorobenzene which had been dried beforehand to a water
content of 10 ppm by molecular sieves 3A. The éontents'were

20 heated to 40°C under stirring. While controlling the
temperature of the resulting mixture at the same tempera-
ture, 439.3 g (2.465 mol) of iminotris(dimethylamino)-
phosphorane (the molar ratio of the iminotris(dimethyl-

amino) phosphorane to the phosphorus pentachloride: 8.53)

25 were added dropwise to the mixture over 1.0 hour.



- 38 - were added to forma solution. The reaction system was
sealed with nitrogen, and under stirring at roomtenpera- ture,
gaseous hydrogen chl oride was charged froma cyl i nder ' whi | e
maintaining the tip of the inlet tube at a |evel 5 slightly higher
than the liquid level. Fromshortly after that, the solution
began to becone turbid, and the turbidity of the solution
increased with tinme. After hydrogen - 43 - chl oride were charged to an
anount of 1.76 g (48.2 mmol), t #¢ reaction m xture was stirred
further for 0.2 hour. 10 The resultant white solid was
collected by filtration, washed first with a small anount of

toluene and then whidkdment to thRdmpABUYNn A e spwiaidd ddwireifod | y

dri ed under reduced pressure, whereby 32.6 g of a solid was

obtained.  the resulting hiBfhireiwid afaidiladiriar Anadhet attso°a Esenple 1,
the 15 solid was determined to contain chlorine at a concentrati on

of 8.76 W . %¢aPeormié¢ codmpetataire.of3 tite ¥ixtante ivtas [ther] Ralded to
spectrum as neasured in heavy water was the sane as that shown in
FIG 2. 170°C bveapldodt 20hour, at whitht e zeactiphewrp condugteBeaker,
2.979 g (3.843 mmol ) of tetrakis [tris (dinmethylam no) '
phosphor anyl fden2adi meiirs.

At this stage, a portion of the reaction mixture was
collected and subjected to a mass spectroscopic analysis. A
molecular ion peak was observed at 740 which is equivalent
to the molecular weight of the cation fragment of tetrakis-

10 [tris(dimethylamino)phosphoranylideneamino]phosphonium |
chloride. Frém a quantitative analysis by 31lp-NMR while
making use of deuterated dimethyl sulfoxide as a solvent and
tri-n-butyl phosphaté as an internal standard compound,
formation of 0.2840 mol of tetrakis[tris(dimethylamino) -

15 phosphoranylideneamino]phosphonium chloride in this reaction
was confirmed. .

The reaction mixture was a homogeneous liquid when it
was hot. When it was allowed to cool down to room tempera-
ture, a white solid of aminotris(dimethylamino)phosphonium

20 chloride precipitated in a large amount. This white solid
was collected by using a filter press the capacity of which
was 1 £, and was then washed with 247.0 g of o-dichloro-
benzene. The resulting o-dichlorobenzene solution consist-
ing of the filtrate and the washing was transferred into a

25 2-¢ separating funnel, followed by the addition of 173 g of



phosphoni um chl ori de and 98.85 g of water were added to form a
solution. The concentration of the solution was 2.924 w.% 25
While adding a 0.05 N (factor: 1.006) aqueous sol ution

- 39 - of hydrogen chloride at roomtenperature to the solution
the pH of the resulting m xture was nonitored by an automat - ic pH
measuring instrument. A pH curve was obtained as showmn in FIG 3.
An inflection point was come across when _ f - hydr ogen chl ori de was
added in exactly the equi nol ar anount as

tetrakis[tris(dimethyl am no)phosphoranyl i deneam no] - phosphoni um
chloride, and no other inflection point appeared even when

hydr ogen chl orygeeitas added up to an anount 5 nmol ar times as nuch
as the chloride. 10 Fromthe foregoing, it has been found that

tetrakis- [ The sgelpaned tianturo) eih osh G tarmynig Lie nslaken | phospdwni um
chl oride and hydrogen chloride fornms only the 1:1 addition .
compound, nanetemperatyxe nfeny? a2 kY phoderehd e Pxgaric solution and
[tris(dimethyl am no)phosphoranyl i deneam no] phosphoni um 15 di chl ori de.
Exanpl e 5 the water were proRght cinfo MdipkoughLontder: Alkey tae o
ol ) Oé resulting mixture was left over standstill, the resulting

organic phase and water phase were collected separately.
The organic phase was again transferred to the separating
funnel, and the water washing operation was conducted fur-
ther twice likewise.
10 The organic phase washed with water as described above
- was transferred again to the separating funnel, followed by
the addition of 618 g of water and 275 m¢ of 1 N hydro-
chloric acid (factor: 1.000) (hydrogen chloride: 0.275 mol).
The resultant mixture was thoroughly shaken at room tempera-
15 ture for 0.1 hour, wherebf the organic phase and the water
phase were brought into thorough contact. After the result-
ing mixture was left over standstill, the resulting organic
phase and water phase were collected separately. The amount
of the organic phase was 844.7 g, while that of the water
20 phase was 1,132.0 g. When the whole organic phase was con-
centrated to dryness, 6.5 g of a pale yellow oil was ob-
tained as a residue.
_Further, a portion (10.30 g) of the water phase was
concentrated to dryness, whereby 1.999 g of a white solid

25 were obtained (this means that 219.7 g of the white solid



tetrakis[tris(dinmethylam no)phosphoranyli deneam no] - phosphoni um

- chloride were wei ghed, followed by the addition 20 of 38.0 g of

o-di chl orobenzene so that the former was com pl etely dissolved in
the latter. 1 N hydrochloric acid (factor: 1.000) was added in an
anount of precisely 12.0 nferr] (hydrogen chloride: 12.0 nmol) to
25.8 g of water, whereby an aqueous solution of hydrogen chloride
was prepared. This 25 aqueous solutjgpn of hydrogen chloride was
gradual | y added - 40 -

little by little to the o-dichl orobenzene sol ution of the

chl ori de. After the addition of the aqueous solution inits

entirety, tRprsepRantdiMed Wihdhe\amhdild aRiier Piaked) at wHE redpect to
tenperature for 0.1 hour to bring both of the phases into cont act

with each ottisy wiitd o lrieh Whtiaihed xirone thes waker phase as|@éscoiked
standstill. Subsequent to full separation into an organi ¢ phase
and a wat er ghwas, awtEanaliysie wimsonduwgted in a simblavcrannerpasaiel y.
When the whol.e water phase was con- 10 centrated to dryness, a white
solid was olfxsnmle ilr afs a resultyndihis SokikHwas Houndgto] Gorghsta_t,

substantially no ] resi due was_ obt ai ned en the organi c,phase, wa
concent r at ed:-}/ubstantla]tld( &}%S[S;rls(dlme&ynlamzwa]o)phospho %oaml o?érls-s

[tris(dimethylamino)phosphoranyiideneamino]phosphonium'
dichlori@e;
Its yield was 93.6% based on the phosphorus penta-
chloride. Further, its yiéld was 95.3% based on the
10. tetrakis[tris(dimethylamino)phosphoranylideneamino]-
phosphonium chloride formed from the reaction between the
phosphorus pentachloride and iminotris(dimethylamino)-
phosphorane. .
Even from the use of the solution 6b£aiﬁed by removing
15 solid aminotris(dimethyl)phosphonium chloride from.the reac-
tion mixture which ﬁad in turn been obtained by reaction
phosphorus pentachloride and iminotris(dimethylamino)-
phosphorane and contained tetrakis[tris(dimethylamino)-
phosphoranylideneamino]phosphonium chloride, said solid
20 aminotris (dimethyl)phosphonium chloride being a byproduct in
the reaction, it was possible to almost completely separate
the chloride as highly pure [tris(dimethylamino)phosphonio-‘
amino]jtris[tris(dimethylamino)phosphoranylideneamino]-
phosphonium dichloride from the organic phase into the water

25 phase as described above.



\When the white solid was anal yzed as in Exanple 1, it 15 was

‘determ ned to consist of pure [tris(dinethylam no)-

phosphoni oam no]tris[tris(di methyl am no) phosphoranyl i dene-

am no] phosphonium dichloride. Its yield was 98. 1% based on t he
tetrakis[tris(di methyl am no)phosphoranyl i deneam no] - phosphoni um
chloride. 20 As is readily appreciated fromthe foregoing, it
was possi bl e to separate the tetrgfi s[tris(di methyl am no)-
phosphor anyl i deneani no] phosphoni um chl ori de al nost conpl et e- |y
fromthe organic phase into the water phase. ~ Conparative Exanple 1
25 In a simlar manner as in Exanple 5, 9.30 g

- 41 - Exampl#£218 mmol ) of tetrakis[tris(dinmethylam no)phosphor-

anyl i deneam no] phosphoni um chl ori de were wei ghed in a 300-n err]
separating funnel, Aul bedédhbprohenaduet sohubion consistigglof ffiltrate

o-di chl orobenzene so that the fornmer was conplete- 5 |y dissolved in
the latter. @adethe3@ashgnogweast pbhaingddby conductgngha §§ﬁ9ﬁ#§ﬁ and

The resulting mxture was strongly shaken at room erature for
0.1 hour in aP§§§aF£PPﬁ§ePﬁnhEIeFBCBFVnﬁhe same mBBPﬁroPStHE rraTRde Ao

contac% wth eaeh Qhie" 393t5B8 was concentratea to dryness under reduced

pressure, 215.7 g of a white solid were obtained. This
solid was completely dissolved in 800 g of chlorobenzene,
and the resulting solution was transferred into a 2-¢
separating funnel. |
.10 The separating funnel was added with 175 g of water
and was then strongly shaken at room temperature for 0.2
hour, whereby the solution and the water were brought into
thorough contact to wash'the former with the latter. After
the resulting mixture was left over standstill, the result-
15 ing organic phase and water phase were collected separately.
The organic phase was again transferred to the separating
funnel, and the water washing operation was conducted fur-
ther twice likewise. The organic phase washed with water as
described above was transferred again to the separating fun-
20 nel, followed by the addition of 600 g of water and 275 m¢
of 1 N hydrochloric acid (factor: 1.000) (hydrogen chloride:
0.275 mol).
The resultant mixture was thoroughly shaken at room
temperature for 0.1 hour, whereby the organic phase and

25 water phase were brought into thorough contact. After the



10 ‘ resulting mxture was then left over standstill. =~ Subsequent

to full separation into an organi c phase and a water phase, bot h
of the phases were collected separately. The anmount of t he organic
phase was 47.0 g, while that of the water phase was 38.3 g. Wen

t he whol e organi c phase and the whole 15 wat er phase were concentrated
to dryness, respectively, the organi ¢ phase gave a white solid in
an amount as nuch as 9.26 g whergag,the water phase gave
substantially no resi due. Exanples 6-11 20

Experiments were conducted in exactly the sane manner as in
Exanpl e 5 except for the use of the solvents in their

correspondi ng ERUNESngdSmikeWPel Radabbetlovkr stahdetifigmthe resultipges
6- 11, substantially no residue was obtai ned when an or gani ¢ phase

was concentr at otgapidr pnase. ahd wakee phaskewe® collected separatelbiywn
together with the results of Exanple 5.

- 42 - The amountl nfTabkecotgamachphaskedwas BA4d.Pi @l,dwbfilehshptr pf-
(di met hyl am no) phosphoni oam no]tris[tris(dinmethyl am no) - .

phosphor anyl i dé&heawateppbagroWRSNLdPZR-8r Dde Hbepalthg srggnic phase Wased

on the tetrakis[tris(dinethylam no)phosphoranyli dene- 5
anino]pﬁosphonFﬁﬁW@ﬁ&@ﬁNd§°H§63FraFﬁdE%8nﬂF¥nf§swhér@ g of a pale yellow

oil was obtained as a residue.

Further, a portion (11.50 g) of the water phase was
concentrated to dryness, whereby 2.342 g of a white solid
were obtained (this means that 219.0 g of the white solid

10 were contained in the water phase).

With respect to the solid obtained from the water
phase as described above, an analysis was conducted in a
similar manner as in Example 1. As a result, this solid was
found to consist of {tris(dimethylamino)phosphoniocamino]-

15 tris{tris(dimethylamino)phosphoranylideneamino]phosphonium
dichloride.

Its yield was 93.3% based on the phosphorus penta-
chloride. Further, its yield was 95.0% based on the
tetrakis[tris(dimethylamino)phosphoranylideneamino]-

20 phosphonium chloride formed from the reaction between the
phosphorus pentachloride and iminotris(dimethylamino)-
phosphorane.

Example 14
An orgapic phase and a water phase were separated from

25 each other in exactly the same manner as in Example 12,



cycl ohexane was used, a portion of the tetrakis[tris-

(di met hyl am no) phosphor anyl i deneam no] phosphoni um chl ori de was

i nsol ubl e at the begi nning. A honobgeneous water phase was however
obtai ned and the extraction operation was con- 10 ducted wi t hout

. encountering any problem In each of the exanples shown in

" Table 1, it was pos- sible to extract and separate the

- tetrakis[tris(dinethyl- am no) phosghar anyl i deneam no] phosphoni um
~chloride in high yield fromthe organic phase into the water
phase. 15 Exanpl e 12 Charged in a gl ass-nmade, 2-[err]
reactor were 60.20 g - (0.2891 nol) of phosphorus pentachl oride and
659. 82 g of o-whereby 1, X5ZTJ®rophehzemeaqieshs haol bektondcortabringeaadotg a
wat er content of 10 ppm by nol ecul ar sieves 3A. The contents were
20 heat ed(a .2 684 axal)C afderris (dinethylasine) poospbohingmnihe] tris-
temperature of the resulting nmxture at the sane tenpera- ture,
1439.3 g (2. 465[1:1101%(Cl)lfm¢¢hﬂcﬂmif§(mhﬁﬂn’mléﬁnhb}deneamm°]Pbﬁéﬁbﬁ@i’aﬁe (the
nolar ratio of the imnotris(dinmethyl- m no) phosphor ane .t g
phosphor us ped@%&#ﬂQﬁ#QﬁeW%F%ﬁﬁbtiﬁped- W@ﬁ%raﬂ@eﬂoﬂrgbmrgﬁ FSdFﬁefH¥§PﬁFe
over 1.0 hour

.43 -
Subsequent to ¥heERDATRIYH TR FRE sEhadrsrbhing solutioh was

caused to flow through a column which was packed with

900 m¢ of an OH‘-form ion exchange resin of the quaternary
ammonium fype having ion exchange capacity of 1.1 meg/m¢
("Lewatit MP500", product of Bayer AG).

10 Water (500 g) was then caused to flow through the
column, and including the effluent, 7,607 g of an eluate
obtained in total. A portion (100.0 g) of the eluate was
concentrated to dryness, whereby 2.482 g of a white solid
were obtained (this means that 188.8 g of the solid are con-

15 tained in the whole eluate).

Chlorine in the white solid was quantitatively ana-
lyzed. As a result, the content of chlorine was 0.01 wt.%
or lower, indicating that ion exchange was effected almost
completely. Further, the results of a mass spectroscopic

20 analysis and elemental analysis of the white solid and 1g-
NMR and 31P-NMR analyses of the white solid in the form of a |
solution in deuterated dimethyl sulfoxide were in full con-
formity with the corresponding data of a standard product of
tetrakis[tris(dimethylamino)phosphoranylideneamino]-

25 phosphonium hydroxide.



.the resul ting m xture was maintained further at 40[err]C for 1.0

hour. The tenperature of the m xture was then raised to 170C over
about 1 hour, at which a reaction was conducted 5 for 9.0 hours.

At this stage, a portion of the reaction m xture was coll ected and
subjected to a mass spectroscopi c analysis. A nol ecul ar i on peak
was observed at . 740 which is equival ent : to the nol ecul ar wei ght of
the cation fragment of tetrakis- 10 _ 49 - _ _
[tris(dinethylanino)phosphoranylideneaning]phpsphonlun1 ~ chloride.
Froma quantitative analysis by [err] P-NVR while , maki ng use of
deuterated di nethyl sulfoxide as a solvent and tri-n-butyl

phosphate as an iTherpaklat o6dend €QERAKIG(tris (dimethY1EHind) giodbn340
nol of tetrakis[tris(dimethylanmno)- 15 _ _ _

phosphor anyandzhdeneanipbdphbsphomiahl ayvidexide Rias PAA7Y Hased on thelas
confirnmed. The reaction m xture was a honogeneous liquid
when it [tris (démetbylamhnn) phosphoalioamdsha]d et rdeyd imethyam t enper a-
ture, .a white solid of am notris(dimethylam no)phosphoni um 20

chl ori de pr@®ipPiBhegrPharanyiidengapdne) phpsphopiume dighldride, so that

|l ected by, usin filter press the capacity of which was 1
Fgrrg, and %égﬁ#ﬁgﬁ%ﬁhgﬁﬁﬁtmﬁPﬁ srghgngeoiag. guamessdully perforpedzene.
The resul ti g o-fic@%orobenzene sol ution consi st - ing of the _
filtrate anﬁ R e ing was transferred into a 25 2-[err] separating

funnel,.follomed BY égﬁeéggiééfﬂt92n13§ %e%gakistfris(dimethylamino)-
phosphoranylideneémino]phosphonium hydroxide was obtained in
a similar manner as in Example 14. From the whole agueous
10 solution, water was distilled out at 60°C under reduced
pressure of 50 to 100 mmHg, whereby a white solid was ob-
tained. The pressure was reduced further below 1 mmHg, at
which the solid was dried at 60°C for 5 hours. Tetrakis-
[tris(dimethylamino)phosﬁhoranylideneamino]phosphonium
15 hydroxide (188.5 g) was obtained as a solid.
| Example 16
An organic phase and a water phase were separated from
each other after addition of aqueous hydrogen chloride solu-
tion in exactly the same manner as in Example 12, whereby
20 1,132.0 g of an aqueous sﬁlution-containing 214.0 g (0.2636
mol) of [tris(dimethylamino)phosphonicaminojtris{tris-
(dimethylamino) phosphoranylideneamino]phosphonium dichloride
ﬁere obtained. This aqueous solution contained the
dichloride at a concentration of 18.9 wt.$%.

25 It was concentrated into a 25.7 wt.% aqueous solution.



- 44 - . wat er . The separating funnel was strongly
shaken at room tenperature for 0.2 hour, whereby the organic

sol ution and the water were brought into thorough contact. After
the 5 resulting mxture was |l eft over standstill, the resulting
organi ¢ phase and water phase were collected separately. The
organi ¢ phase was again transferred to the separating funnel, and
t he wat er washi ng operation was conduct ed.f Wy - ther twce

i kew se. 10 The organi ¢ phase washed with water as descri bed
above was transferred again to the separating funnel, followed by
the addition of 618 g of water and 275 nferr] of 1 N hydro- chloric
acid (factor: Tc0Ge (Entdiregemosimtocifdeéhi®. Aghewls) solution, B .l ANt
m xture was thoroughly shaken at roomtenpera- 15 ture for 0.1 hour,
wher eby the or gardi & FeaeeushGolvkinn of Sodlum hygdhraxd dee (€ alotoug htl .i0009

t hor ough contact After the result- ng mxture was | eft over
standstill, thdSasdnm hydroxjaea:c0.2636 m°1bhy§€eaﬁédﬁdtQraghaééYWer§oon

col | ected separ The am of, t he organi c phase was 844.7
while that of ta%té:%% lar{mﬁ‘héﬁet%&s agditjiop @f thgeaduReuRhSiodution

or gani c _phase entra ness f a pal e
yel low 3il was ; sodtun hydreﬁﬁééd SsvWgt %&sﬁ& & pre01p1%a%e Furt her,

portion (10.30 g) of a 1 ent rat d to.dr yRess,
whereby 1.999 g of a |te so Q %@l%@%tﬁgrgyoggéﬁﬁg P ngﬁﬁgeghgﬁ ce
219.7 g of thet«w“.’tﬁ:‘ht §539/d 8f water. When the white solid collected by fil-

a

tration was dried under reduced pressure, its weight was
163.8 g. The results of a mass spectroscopic analysis,

10 elemental analysis and chlorine analysis of the white solid
and lH-NMR and 31p-nNMR analyses of the white solid in the
form of a solution in deuterated dimethyl sulfoxide were in
full conformity with the corresponding data of a standard
product of.tetrakis[tris(dimethylamino)phosphoranylideng-

15 amino]phosphonium chloride.

As has been described above, it was possible to
regenerate and isolate tetrakis[tris(dimethylamino)phosphor-
anylideneamino]phosphonium chloride from the aqueous solu-
tion of [tris(dimethylamino)phosphoniocaminojtris[tris-

20 (dimethylamino)phosphoranylideneamino]phosphonium
dichloride.

The yield of the tetrakis[tris(aimethylamino)phosphor-
anylideneamino]phosphonium chloride was 80.2% based on the
[tris(dimethyiamino)phosphonioamino]tris[tris(dimethyl-

25 amino) phosphoranylideneamino]jphosphonium dichloride.



- 45 - were contained in the whole water phase). Wth respect to

the white solid obtained fromthe water phase as descri bed above,
an anal ysis was conducted in a simlar manner as in Exanple 1. As a
result, this solid was found to consist of 5 substantially pure
[tris(dimethyl am no)phosphoni oam no]Jtris-

[tris(dimethyl am no)phosphoranyl i deneam no] phosphoni um di chl ori de.
Its yield was 93. 6% based on the phosphorys _pent a- chl ori de.
"Further, its yield was 95. 3% based on the 10
tetrakis[tris(di methyl am no)phosphoranyli deneam no]- - phosphoni um
chloride fornmed fromthe reacti on between the phosphor us

pentachl oride and i m notris(di methyl anpsi®le 1 phosphor ane.

Even fromthe use of the solution obtained by renoving 15 solid

am not ri s( diprettyHphosphontum—eht-orgde—+oem-the—reae tlon-—mxture
which had i turrf been obtai né&blyenteacti on phooikhldside *

pent achl ori de EéhgTmmotTiStdimethytamno)—= phosphorafe—and

cont ai ned t4gtrakifs[tris(d¥#hyl am no) - |Amount, g| Weight, g |Yield, %
phosphor anyl|idengam ngQJ.phosSphoni um cnt ofi dg, —Sar afsottd—29
anino;ris(dineﬁ%yl)ﬁﬁ'a Jeraheede de |beP8gOa byprod@eBSin | 98.1 tlhe
reaction, it[ wgs |possible Lo al st comjT el el y separar e

9.51 97.7

7 Chlorobenzene 32.2 9.50 97.6

8 2-Chlorotoluene 31.5 9.50 97.6

9’ Anisole 29.0 9.48 97.4

10 Cyclohexane 22.7 9.53 97.8
11 Benzene 25.8 9.51 97.7

* Dichloride: [Tyis(dimethylamino)phosphonioamino]tris[tris-
(dimethylamino) phosphoranylideneamino]-
phosphonium dichloride

According to the present invention, [tris(dimethyl-
amino)phosphonioamino]tris[tris(dimethylamino)phosphor-
anylideneamino]phosphonium dichloride represented by the
formula (1) can be used as a raw material for providing

5 tetrakis[tris(dimethylamino)phosphoranylideneamino]-
phosphonium hydroxide in an extremely convenient manner upon
preparation of the hydroxide important as a polymerization
catalyst for alkylene oxides.

Further, this compound can be conveniently prepared

10 from tetrakis[tris(dimethylamino)phosphoranylideneamino]~-

phosphonium chloride and hydrogen chloride.



the chloride as highly pure [tris(dinethyl am no)phosphoni o-

am no]tris[tris(dinethylam no)phosphoranyli deneam no] - phosphoni um
dichloride fromthe organic phase into the water 25 phase as descri bed
above. - 46 -

Exanpl e 13 An o-di chl or obenzene sol ution consisting of
filtrate and the washi ng was obtai ned by conducting a reaction and
post-treatnment in exactly the same mannew gg Ln Exanple 12. 5 When
this solution was concentrated to dryness under reduced pressure,
215.7 g of a white solid were obtained. This solid was conpletely
di ssolved in 800 g of chl orobenzene, and the resulting solution was
transferred into a Zn «¥addition, tetyrakdsdtirig (Bimeehylaildno)phosphorkhe
separating funnel was added with 175 g of water and was then
strongl y shakeanydtideneantiswy)phasphenfiom ¢h2oride canhber converdlenttlye
solution and the water were brought into t horough contact to wash
the forner w tdransfarmeadeas Afrds (dimethylamd nog phiosphgniioamine Wiy -ef t
over standstill, the result- ' i ng organi c phase and water, phase

15 )
were col | ect ed e Cdmatrylanino) phpsphorgayild depesamingd PhAeSRRAN A f er r ed

to the separatj.,n . funnel , and the ter washi operatio S
conducﬁ%dpfur- 1é$lor1de from T%s solution Q% an orgaﬁl égiventlkn o a

water phase, thereby making it possible to extract and sepa-
rate the chloride.  Further, tetrakis{tris(dimethylamino)-
phosphoranylideneamino]phosphohium hydroxide can be prepared
conveniently and easily from the resulting aqueous solution
10 of the dichloride.
Moreover, tetrakis{tris(dimethylamino)phosphor-

anylideneamino]phosphonium chloride can be easily
regenerated and isolated from the aqueous solution of the

dichloride,

15

20

25



-

ther_twce |likew se. The organi c phase washed with water as

descri bed above was transferred again to the.separating fun- 20 nel ,
follo m mlm“ﬂnon of 600 g of water and 275 nferr] of 1 N
hydrorﬂ“ “““ l tor: 1.000) (hydrogen chloride: 0. 275 nol ).
The resul fant M xtsuré was thoroughly shaken at room tenperature for
0.1 hour, whereby the organic phase and 25 wat er phase were brought.
into thorough contact. After the - -

- 47 - resulting mxture was |l eft over standstill, the resulting
organi ¢ phase and water phase were collected separately. The anmount
of the organic phase was 811.5 g, while that of the water phase was
1,075.2 g. g¢hepmshe organi c phase was 5 conpletely concentrated to
dryness, 7.0 g of a pale yellow oil was obtained as a residue.
Furtherq, a portion. (11THDs (dinéthhbamihe)pphpbapbondeamino]trisfberdstrated to
dryness, whereby 2.342 g of a white solid . wer e obtained (this neans
that 229.0 ¢ddmethylamine)pbpsphoranylideneaninniphrephpninnedighdprridese).
Wth respect to the solid obtained fromthe water phase as

descri Bed akeptesentedabysthefelieving: farmulag (1): similar manner as
in Exanple 1. As a result, this solid was

N(CHj3) 5
(CH3)2N‘ﬁ'N(C33)2
(CH3),N N N(CHj),
4 (CH3)2N-p=N-pig-piN(cn3)2 , 2CL (1)
(CH3) 5N ﬁ N(CHs)

(CH3) ;N~P-N(CH3) 5

I N(CH;) 5 ]

1 2. A process for preparing [tris(dimethylamino)-
2 phosphonioamino]tris[tris(dimethyiamino)phosphoranylidene-
3 amino]phosphonium dichloride, which comprises:
4 bringing hydrogen chloride into contact with tetra-
5 kis[tris(dimethylamino)phosphoranylideneamino]phosphonium
6 chloride, whereby said hydrogen chloride is added on said
7 tetrakis[tris(dimethylamino)phosphoranylideneamino]-
8 phosphonium chloride.
1 3. A process according to claim 2, wherein said

F 2. tetrakis{tris(dimethylamino)phosphoranylideneamino]-
3 phosphonium chloride is in the form of a solution in a sub-
4 stantially water-immiscible organic solvent and said

5 hydrogen chloride is in the form of an agueous solution of




fouﬁd fo consi st of [tris(dinethylam no)phosphoni oam no]l- 15
tris[tris(dinmethylan no)phosphoranylideneani no] phosphoni um
di chl ori de. Its yirel d was 93. 3% based on the phosphorus

pent a- ther, its yield was 95. 0% based on the
tetrakis trlumlll I“I" m hosphor anyl i deneam no] - 20 phosphoni um
chl oride fornedcfrenluhesreactlon bet ween the phosphor us

pent achl ori de and ininotris(dinethylamnok-54 - phosphor ane.

Exanpl e 14 An organi c phase and a water phase were separated

from 25 each other in exactly the same manner as in Exanple 12,

- 48 - ' ‘whereby 1,132.0 g of an aqueous solution containing 214.0
6( 0. 26yarwalen ehlloxridedi net hyl am no) phosphoni oam no]tri s-

[tris(dimethyl am no)phosphoranyl i deneam no] phosphoni um di chl ori de

wer e obtailned. Wat er 4(-6, B0Prgresss faddedpauathng tetrakisftrie (dinetsbyl-

solution, and the resulting sol ution was caused to flow through a

col.urm whiZh w@@lp@d@@@swmpwanylldenegm@nﬁﬂEhp§pbpnaﬁmcppépr}deofﬁpmoﬁ

exchange reS|n of t he _quat ernar annnnlun11¥pe havi ng i on exchange

capacity & 1. femdysepatapen co ¥aln€“5eﬁét;FaﬁFSEB brbaakisSEErdgyer AQ) .

4 (dimethylamino) phosphoranylideneamino}phosphonium chloride

5 and a substantially water-immiscible organic solvent, which
6 comprises:

7 adding an aqueous solution of hydrogen chloride to

8 said feed solution either after washing said feed solution

9 with water or without washing the same, whereby said tetra-
10 kis[tris(dimethylamino)phosphoranylideneamino]phosphonium
11 chloride is extracted out in_a water phase as [tris-

12 (dimethylamino)phosphonicamino]tris{tris(dimethylamino) -

13 phosphoranylideneamino]phosphonium dichloride which is a
14 hydrogen chloride addition compound of said chloride.

1 5. A process fof preparing tetrakis[tris(dimethyl-

2 amino) phosphoranylideneamino]phosphonium hydroxide, which

'3 comprises:

4 adding an aqueous solution of hydrogen chloride to a

5 feed solution, which contains at least said tetrakié[tris-

6 (dimethylamino)phosphoranylideneamino]phosphonium chloride

7 and a substantially water-immiscible organic solvent, either
8 after washing said feed solution with water or without wash-
9 ing the same, whereby said tetrakis[tris(dimethylamino)-

10 phosphoranylideneamino]phosphonium chloride is extracted out



10. . Water (500 g) was then caused to flow through the _
col um, and-heluding—the—effluent, 7,607 g of an eluate obt ai ned

in total. A porti ) of the eluate was concentrated to
dryness, vvl1 wnﬂj 3“ Mmra white solid wer e obtained (this neans
that 188.8 c UAI e con- 15 tained in the whol e eluate).

Chlorine in the white solid was quantitatively ana- lyzed. As a
result, the content of chlorine was 0.01 W.38 - or |ower, indicating
that i on exchange was effected al nost conpletely. Further, the
results of a mass spectroscopic 20 anal ysis and el enental analysis of
the white solid and [err] H NMR and 31P-NMR anal yses of the white
solid in tlHe foim af water phasesakuftsis {difethelhefoPhRBEPNbN S8hhONb e
were in full con- formty with the corresponding data of a standard
product ofl2 tris{briakdipethyglanins hyhosphorahpspdenamyindgprespnohium25
phosphoni um hydr oxi de. . ) . - 49 -
The yiel d13f thdichlpxkiie[ vhishdiaea hyydnogen ptiobphide addition compound of
anyl i deneami no] phgsphoni um_hydr oxi de was 94. 7% based on the

[tris(di méthyl afPh8) FheSERBAT oBRANBIRERi [ tri s(di et hyl -

am no) pho %horanylidegeanino%pgﬁsphoniunldlchlorlde, so that 5

hi ghl y- ef fi’ci ent " i on 8k¢REHBE GRS SEBUEEIRG| 2GUPRYEF oFREgtion of said

16 [tris(dimethylamino)phosphonicamino]tris[tris(dimethyl-

17 amino)phosphorapylideneamino]phosphonium dichloride into

18 contact with an OH -form ion exchange resin.

1 6. A process for isolating tetrakis([tris(dimethyl-

2 - amino)phosphoranylideneamino]phosphonium hydroxide, which

3 comprises:

4 adding an aqueous solution of hydrogen chloride to a

5 feed solution, which contains at least said tetrakis[tris-

6 (dimethyl;mino)phosphoranylideneamino]phosphonium chloride

7 and a substantialiy water-immiscible organic solvent, either
8 after washing said feed solution with water or without wash-
9 ing the same, whereby said tetrakis[tris(dimethylamino)-
1b phosphoranylideneamino]phosphonium chloride is extracted out
11 in a water phase as [tris(dimethylamino)phosphonioamino]-
12 tris[tris(dimethylamino)phosphoranylideneamino]phosphonium
13 dichloride which is a hydrogen chloride addition compound of
14 said chloride;
15 bringing the resulting aqueous solution of said

16 [tris(dimethylamino)phosphoniocamino]tris[tris (dimethyl-

17 amino)phosphoranylideneamino]phosphonium dichloride into



Exanpl e 15 Ar—aqueous sol ution of

tetrakis[trj ' | am no phosphoranyl|denean1no]phosphon|um
hydr oxi de wﬂmﬂh EHIIII Hm a simlar manner as in Exanple 14. From
the whole & lution, water was distilled out at 60[err]C
under reduced pressure of 50 to 100 nmmHg, whereby a white solid
was ob- tai ned. The pressure was reduced further below 1 mmHg, at
which the solid was dried at 60[err]C for §gheurs. Tetrakis-

[tris(dimethyl am no)phosphoranyl i deneam no] phosphoni um 15 hydr oxi de
(188.5 g) was obtained as a solid. Exanpl e 16 An
organi ¢ phase and a water phase were separated from each ot her
after adiBtiocontaztueddd aydoljeforinl dondexsbhuge resin, whegekyn agxact|y
the sanme manner as in Exanple 12, whereby 20 1,132.0 g of an aqueous
sol ut i ont%ont aicvieeys? 8e1gtdono 02636trakls{trlﬁrﬂﬂ)ln@fchylamm) phosphor-

[tris(dimethyl am no) phosphoni oani no trlngrIS- ) .
( di met hy3%ni m%mmleméQWﬁaryh Xﬁﬁ'&ﬁlléﬁ’l discobdAiged: and thepere

obt ai ned, . Thi s aquequs .S utlon ontai ned t.h dichloride at a
concentr%&lon of 18%§ f% afe? undﬁf FELUCEHL BFSSAEE @At & a 25.7

. % aq us . 50
255 YA, ot i 06 HIRP BPEF 372988 SOREBIPP o

23 of said hydroxide, whereby said tetrakis[tris(dimethyl-

24 amino)phosphoranylideneamino]phosphonium hydroxide is formed
25 into a solid.

1 7. A process for isclating tetrakis{tris(dimethyl-

2 amino)phosphoranylideneamino]phosphonium chloride, which

3 comprises:

4 adding an aqueouslsolution of hydrogen chloride to a

5 feed solution, which contains at least said tetrakis[tris-

6 (dimethylamino)phosphoranylideneamino]phosphonium chloride

7 and a substantially water-immiscible organic solvent, either
8 after washing said feed solution with water or without wash-
9 ing the same, whereby said tetrakis[tris(dimethylamino)-

10 phosphofanylideneamino]phosphonium chloride is extracted out
11 in a water phase as [tris(dimethylamino)phosphonicamino]-

12 tris[tris(dimethylamino)phosphoranylideneaminojphosphonium
13 dichloride which is a hydrogen chloride addition compound of
14 said chloride; and then

15 neutralizing with the hydroxide of an alkali metal or
16 alkaline earth metal the resulting aqueous solution of said

17 [tris(dimethylamino)phdsphonioamino]tris[tris(diﬁethyl—



a 1 N aqueous.-solution-ef—sodi um hydroxi de (factor: 1.000) (sodi um
hydr oxi de: 0. 2636 nD wer e added gradually. Soon after the
initiati onlmlmllﬂm MH of the aqueous sol ution 5 of sodi um

hydr oxi de recipitated The solid was

col l ected y Yration and washed twice wi th 75.0gof water. Wen
the white SO|Id collected by fil- tration was dried under reduced
pressure, its weight was 163.8 g7 Ihe results of a mass
spectroscopi ¢ analysis, 10 el enental analysis and chlorine anal ysis
of the white solid and [err] H NVR and 31P- NMR anal yses of the
white solid in the - formof a solution in deuterated dinethyl
sul f oiBde weminé)phosphoranylidesembhinsipiosphbntig dichdsopdde edthera of a
standard product of tetrakis[tris(dinethylam no)phosphoranylidene-
15 19 ani as] péosphaftemm chhhoentication, whereby sadd hetradds [deds~ bed
above, it was possible to regenerate and isolate

tetr aRps[ tr (@%mhﬂkqmmk@%mlgmmylldeneamlnaﬂphmh@@mumppﬂ@g‘pn@n| um
chlorlde fromthe aqueous sol u- tion

[tris@ |neth?l5ﬂ9%@?ﬁﬁ6§%h§ﬁ@dBH?ﬁb?%F?EFFrP§ a $@1id from said aqueous

di | h h h h di chl d
The yPa o oFoTHELParoRisata  SERBTREIREF At oy phosphor - entortde:
lid h ' 80. 29 d t
o cncans ol phgsbrgnk i chiot e 8080 SHLIASHE S Ul 57,
a”‘no)EhOSpQRéfQ¥$'nggaQﬁQQLQHE§QfPQ'Hgfgkgﬁhﬂl%ggble organic solvent

3 is an organic solvent selected from saturated aliphatic

4 hydrocarbons having 6~8 carbon atoms, benzene, alkyl-

5 substituted aromatic hydrocarbons having 7-9 carbon atoms,

6 chlorinated benzenes having 1-3 chlorine atoms, chlorinated
7 and alkyl-substituted aromatic hydrocarbons having 7-9 car-
8 bon atoms and 1-2 chlorine atoms, and ethers having 4-8 car-
9 bon atoms.

1 9. A process éccording to any one of claims 4-8,

2 wherein said feed solﬁtion is a solution available by remov-
3 ing solid aminotris(dimethylamino)phosphonium chloride from
4 a reaction mixture ocbtained by reacting phosphorus penta-

5 chloride with iminotris(dimethylamino)phosphorane and con-

6 taining tetrakis[tris(dimethylamino)phosphoranylideneamino]~-
7 ‘phosphonium chloride, said solid aminotris(diméthylamino)-

8 phosphonium chloride being a byproduct in said reaction.

1 10. A process according to any one of claims.4-8,

2 wherein said feed solution is a solution available by remov-

3 ing solid aminotris(dimethylamino)phosphonium chloride from



- 51.- Table 1

| iﬁl)\ljﬁ?t NII'IM‘IQ“I" Ilm IH“ . Chl ortde” 5. EXDl chl or obenzene 3? gd

Tol uene 25.2 9.51
97 7 Chlorobenzene 32.2 9.50 97.6
8 2- Chlorotoluene 31.5 9.50 97.6 9
Ani sol e 29.0 9. 48 gg 4 10
Cycl ohexane 22.7 9.53 97.8 11
Benzene 25.8 9.51 97.7 * Dichloride:

[ Tri s(di met hyl ami no) phosphoni oami no]Jtris[tris-

(di met hyl am aoyenetsphorniytucensiftaigd by reacting phosphor®80SEREAL UM
di chl ori de According to the present inven ?I on,

[trl s(dPnet htylhloride with :Lmlnotrls(dlmethylamlno)phosphorane at a molar
am no) phosphoni oam no] tri s[tris(di methyl am no) phosphor -

anyl i defleami ¥t ptoep horemnd o7 <0 oto dk: Ikm@mtmi by 96f€ in an figvimilaa (1)
can be used as a raw material for providing

t et r aki Z[tru%’%%ﬁmﬁﬁm n’éﬁ%‘@m@mwhmmmh@]m 200°C @mosywhoni um

hydr oxi ge in an gréyég conveni ent. manner upon preparation of the
hydr oxi de Hﬁ)‘fﬁ”?a@l |%thﬁpgenateéﬁmmtl¢dpy@xw¢@p@mdes_
Furtherg thi s c conyvenient | are

tetrakio[tri s(%p rre?rh no?%h%’s’b}fb? s %’f%&-ﬁ%@ fdlmethylﬁfh-b%‘bhom um

chloridg E”Kbﬁ5§5ﬂ5¥3h§iqégﬁé§h1no]phosphonlum chloride, said solid

11 aminotris(dimethylamino)phosphonium chloride being a

12 byproduct in said reaction.



- 52 - I n addition, tetrakls[trls(dlnethylan1no)phosphor-
anyl|denean1no]phosphonlun1chlor|de cah “b€ ‘conveni ently
transferred as [trls(dlnethylan1no)phosphonloanlno]trls-

[tris(dimethyl am no)phosphoranyl i deneam no] phosphoni um 5 di chl ori de
fromits solution in an organic solvent into a wat er phase, thereby
making it possible to extract and sepa- rate the chloride. Further
tetrakis[tris(dimethylam no)- phosphoLagglLdenean1no]phosphonlum
hydr oxi de can be prepared conveniently andeasily fromthe
resul ti ng aqueous solution 10 of the dichloride.

Moreover, tetrakis[tris(dinmethylam no)phosphor-
anyl i deneam no] phosphoni um chl ori deaBstTrRhReTea¥ri THE DISCLOSUREBgener at ed and

i solated fromthe aqueous solution of the di chloride. 15
20 A raw material, which permits preparation of tetrakis-
[tris(dimethylamino)phosphoranylideneamino]phosphonium
hydroxide by an extrémely simple process, and the extremely
simple process are provided; Also provided are a process
5 for preparing the hydroxide from the raw material and pro-
cesses for separating or isolating related substances.
According to the preéaration process, [tris(dimethyl-
amino)phosphonioamiho]tris[tris(dimethylamino)phosphor—
anylideneamino]phosphonium dichloride is prepared by bring-
10 ing hydrogen chloride into contact with tetrakis{tris-
(dimethylamiﬁo)phosphoranylideneamino]phosphonium chloride
and adding the former on the latter. Further, tetrakis-
[tris(dimethylamind)phosphoranylideneamino]phosphonium
hydroxide is prepared by bringing an aqueous solution of the
15 dichloride into contacﬁ with an OH -form ion exchange resin.
According to the separation process, tetrakis[tris-
(dimethylamino)phosphoranylideneamino]phosphonium chloride
is separated by extracting it out, as [tris(dimethylamino)é
phosphonioamino]tris[tris(dimethylamino)phosphéranylidene—
20 aﬁino]phosphonium dichloride, in a water phase.
According to thé isolation process, an agueous solution
of [tris(dimethylamino)phosphonioamino]tris[tris(dimethyl-'
amino)phosphoranylideneaﬁino]phosphonium dichloride is

neutralized so that tetrakis[tris(dimethylamino)phosphor-

.- This Sheet Has Been Replaced
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- 25 - 53 - CLAIMS: 1

1. [Trls(dlnethylanlno)phosphonloanlno]trls[trls- 2

(di met hyl am no) phosphor anyl i deneam no] phosphoni um di chl ori de 3

represented by the following forrmula (1): [err]
1 2. A process for preparing [tris(dinethylamno)- 2

phosphoni oam noJ tris[tris(di methyl am no) phosphoranylidene- 3

am no] phosphoni um di chl ori de, which conprlses 4 bringi ng hydrogen
chloride into contact with tetra- 5

tris(di met hyl am no) phosphor anyl i deneafq kggosgboniun1 6 chl ori de,

wher eby said hydrogen chloride is added i

~ -
[
n
~—4.650
Ko
- 2.700
e —, 10000 —£2.6869
o
4
E '§I
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7  tetrakis[tris(dinethylam no)phosphoranylideneam no]- 8 phosphoni um
chloride. 1 3. A process according to claim?2, wherein said 2
tetrakis tris(dimethyl am no)phosphoranyli deneam no]- 3 phosphoni um
chloride is in the formof a solution in a sub- 4 stantially

wat er-i mm sci bl e organic solvent and said 5 hydrogen chloride is in the
form of an aqueous sol ution of

54 - 6 hydrogen chloride. 1 4. A process for separating
tetrakis[tris(dinmethyl- 2 am no) phosphor anyl i deneami no] phosphoni um
chloride froma 3 feed sol ution cfi } 902) | east said tetrakis[tris-
4 (di met hyl am no) phosphor anyl i dendlam honi um chloride 5 and a
substantially water-inmmscible organic solvent, which 6 conprises: 7

addi ng an aqueous sol ution of hydrogen chloride to 8 said feed solution
either after shing said feed solution 9 with water or without washing

t he sane, [whejepy said tetra- 10
ki s[tris(digethylanm no)phosphoranylideneam no] phosphoni um 11 chloride ifs
extracted|out]ih a water phase as [tris- 12
(di net hyl p)phosphoni oanmi no] tris[tris(dinethylamno)- 13
phosphora$y‘fz> Heheam no]j ph(&phoni um di chl oride which is a
& —35.403
] 1.0318
S1
oF
=¥
— 7 —14.724
. w 14393
S 3.0318
on-
o
&
1]
S ]
L
e
1]
S
1 ]
g
& 3
o -35.947
. £
[ —_
&7 1.0000 -37.866
51
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14 hydrogen chl ori de addition conmpound of said chloride. 1 5. A
process for preparing tetrakis[tris(dinmethyl- 2 _
am no) phosphor anyl i deneam nol phosphoni um hydr oxi de, which 3 conpri ses:
addi ng an aqueous sol ution of hydrogen chloride to a 5 feed
solution, which contains at |east said tetrakis[tris- 6
(di met hyl am no) phosphor anyl i deneam no] phosphoni um chl oride 7 and a
substantially water-inmscible organic solvent, either 8 af ter washi ng
said feed solution with water or w thout wash- 9 ing the sanme, whereby
said tetrakis[tris(dinmethylamno)- 10 phosphor anyl i deneam no] phosphoni um
chloride is extracted out -
- 11 in a water phase as [tris(dinmethylam no)phosphoni oanm no]- 12
tris[tris(dinmethylam no)phosphoranylideneam no] phosphonium 13  dichloride
which is a hydrogen chloride addition conpound of 14 said chloride; and
then 15 bringing the resulting agqueous solution of said 16
[tris(dinmethyl am no)phosphoni oami no]tris[tris(dinmethyl- 17
anlno)phosphoranyl|denean1no]phosphon|un1d|chlor|de into 18 contact with
an OH err]-formion exchange resin. 6.’ A process for isolating
tetrakis[tris(dinmethyl- 2 anlno)phos oJaé;Ir eam no] phosphoni um
hydr oxi de, whi ch

pH
12.8 - '
B _Q) .
_.3.20 L L L L | ] ] L L j
0.00 64.0 ml
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3 conprises: 4 addi ng an aqueous. solutlon of hydrogen chhg@okgez-o .
'tp a 5 feed sol utjion, which contiains at J east said tetrakis[tris- 6
(d|nethylan1no)phosphorany||denean1no]phosphonlun1chlor|de 7 and a
substantial ly waf. I : I he (afpgr washlng
sai d feed sol uth6 : & =AHer eby
said tetrakis[tri ] 19 ksa Ib lme hﬂosp bnmanenmcnn pEpPhoNni um
chloride is extracted out b NrgﬁﬁﬁﬁégsTHEREOF |
[tris(dimethylam no)phospho _ = ) ) _ _
tris[tris(dinmethylan no)phosphoranylideneam no] phosphonium 13  dichloride
which is a hydrogen chl ori de agthdrrvi G auE ﬁscﬁngREsal d chloride; 15
bringing the resulting aqueous solution of said 16 -

[tris(dimethylam ng) prass pketréxial N ofH ids [germitd !ﬁtdpdratl% of tetrakis-
anino)phosphoranylideneanino]phosphoniun1d|chlor|de into _

- 56 - 18 [twis @himetittyil smi r@H)[phrosporrany ldd enesmings phesiphoniigl eby an
19 aqueous sol ution of tetrakls[trls(dlnethylanlno)phosphor- 20

anyl i deneani ndI¥sHsBpithiRIM Ay draddenelys sdmpliengtocess,t land the extremely
distilling off water under reduced pressure at a 22 t enper at ure not

hi gher than 861RYCREBRSiFFaRFMISesh uAlee Previded ared ahprosesse,
wher eby sgi d ! %&leﬁa&rfnsg( déhnemhy&fcxide from the raw material and pro-

cesses for separating or isolating related substances.

According to the preparation process, [tris(dimethyl-
amino)phosphonioamino]tris[tris(dimethylamino)phosphor-
anylideneamino]phosphonium dichloride is prepared by bring-

10 ing hydrogen chlofide into contact with tetrakis[tris-
(dimethylamino)phosphoranylideneamino]phoéphonium chloride
and adding the former on the latter. Further, tetrakis-
[tris(dimethylamino)phosphoranylideneamino]phosphonium
hydroxide is prepared by bringing an aqueous solution of the

15 dichloride into contact with an OH™-form ion exchange resin.

According to the separation process, tetrakis[tris-
(dimethylamino)phosphoranylideneamino]phosphonium chloride
is separated by extracting.it out, as [tris(dimethylamino)-
pPhosphonicamino}tris(tris(dimethylamino)phosphoranylidene-

20 amino]phosphonium dichloéide, in a water phase.

According to the isolation process, an aqueous solution
of [tris(dimethylamino)phosphonioamino]tris[tris(dimethyl-
amino) phosphoranylideneamino)phosphonium dichloride is

neutralized so that tetrakis[tris(dimethylamino)phosphor-

25 anylideneamino]phosphonium chloride is re ene ed and
precipitated as a solid. REPLACEMENT SHEET
HEPLACEMENT SHEET 05 MAY 1999 !
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24 an1no)phosphoranylldenean1no]phosphonlun1hydrOX|de is formed 25

ifto a solid. 1 7. A process for'jsolating
tetrakls[trls(dlnethyl 2 anlno)phosphoranyl|denean1no]phosphon|um
‘chl oride, which .3 conprises: 4 s addi ng an aqueous sol uti on of
hydrogen chloride to a 5 feed sol uti od, which contains at | eas ah d

tetrakis[tris- 6 (di met hyl am no) phosphor anyl i denga+
chloride 7 and a substantially water-inmscible a
8 after washing said feed solution with water or
the sane, whereby said tetrakis[tris(dinethylam no)-
phosphor anyl i deneam no] phosphoni um chl oride is extrad
wat er phase as [tris(dinmethylan no)phos honloanlno]
tris(di methyl am no) phosphor anyl i deneam gu pho]! .
which is a hydrogen chloride addition c Sai d chlorlde and
then 15 neutralizing with the hydroxi de of an al kali netal or 16
al kaline earth nmetal the resulting aqueous solution of said 17
[tris(dimethylam no) phosphoni oam no]Jtris[tris(dinethyl-

- 57 - .18 am no) phosphor anyl I deneam no] phosphoni um di chl ori de either
19 as is o{ gf ter concentration, whereby said tetrakis[tris-
-~ 4
m. -
14,5
—4.650
<+ -
“] - 2.700
- .
| =——— e
N ~
I8
3




20 (di met hyl am no) phosphor anyl i deneami no] phosphoni um chl ori de 21 IS
fegenerated and precjpitated as a solid fromsaid aqueous 22 .solution of
.said dichloride. 1 8. A process according to any one of clains
3-7, 2 wherein said substantially water-inmm scible orgahic solvent 3
is an organic sol vent sel ected fron1satuﬂated aliphatic 4 hydr ocar bons .
havi ng 6-8 carbon atoms, benzene, alkyl-~ 5 substituted aromatic

hydr ocar bons having 7-9 carbon'atons 6 chl ori nated benzenes having 1-3
chlorine atons, chlorinated 7 and al kyl -substituted fr Ehéﬁ

hydr ocar bons having 7-9 car- 8 bon atons and 1-2 chljor , SHERT
ethers having 4-8 car- 9 bon atons. 1 9. dr ocess accorﬂ‘
to any one of clains 4-8, 2 wherein said feed sol utijor] iBSaMAR!94g Of
avai l abl e by renov- 3 ing solid a o rls(dl t hyl arfi qo)phosphonlun]
chloride from 4 a reaction m xtur y reactli ng_phosphords—
penta- 5 chloride with ininotris(dineth anlno)phos Qrane and con- F
taining tetrakis[tris(dinmethylam no)phosphoranylideneam no]- 7
phosphoni um chl oride, said solid amnotris(dinethylamno)- 8 phosphoni um

chloride Rgein byproduct in said reaction. 1 10. A process
according |t . ang one of clains 4-8, 2 wherein said feed solution is a
solution gvaTHabl e by renov- 3 ing solid
am not ri s(|diget byl am no) phosphoni um chl ori de from
=k
-3 —~35.403
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- 58 - 4 a reaction m'xture obtained by reacting phosphorus penta-
5 chloride with ininotris(dinethylamn no)phosphorane at a nol ar 6
ratio of from1:7.00 to-1:12.00 at 10 to 90ferr]Cin an initial 7 st age
of said reaction.and then at 110 to 200[«err]C in an 8 oAl |

hydr ocar bon or hal ogenated aromatic hydr_é_(_:_ar bon as 9 |
containing tetrakis[tris(dinmethylamno)- 10
phosphor anyl i deneani no] phosphoni um chl ori de, said solid
am not ri s(di net hyl am no) phosphoni um chl ori de being a
said reaction.

pH
R8 . . . . . .o

] R S
0.00 __ 64.0 ml




