
852,039         The invention is further illustrated by the  in vacuo is
dissolved in a small quantity of      following Examples, of which Examples
1-5   absolute dioxane and then has added thereto a      are concerned with
the preparation of inter-  large quantity of ether until cloudiness occurs.
mediate products which are processed in the  The result is a yellow, rather
viscous oil, 55  5  succeeding Examples to give final products of  which
cannot be distilled. For the further pro-      the general formula III.
cessing, the substance is used in its crude form.
EXAMPLE 1.                                EXAMPLE 3.      N,N  - Bis -
([err] - chloroethyl) - 0 - ethyl-  NN - Bis - ([err] - chloroethyl) -
O[err] (n-propyl)-          phosphoric acid - amide - chloride.
phosphoric acid amide chloride.     60  [err]          A solution of 9.2 g.
of absolute ethyl alcohol  A solution of 12.8 g. of absolute n-propanol
and 20.2 g. of triethylamine in 50 cc. of di-  and 20.2 g. of triethylamine
in 50 cc. of      oxane is slowly added dropwise and while  absolute
dioxane is slowly  added  dropwise      stirring well to a solution of 51.8
g. of N,N-  while stirring well to a solution of 51.8 g. of  65  15
bis-([err]-chloroethyl)-phosphoric acid amide di-
N,N-bis-([err]-chloroethyl)-phosphoric acid amide     chloride. After a
time, the  triethylamine  dichloride. The reaction proceeds very slowly.
hydrochloride starts to separate out. For com-   The reaction mixture is
allowed to stand     pleting the reaction, the combined solution is  for 24
hours, the triethylamine hydrochloride     stirred for 6-7 hours and left
to stand over-  which has been deposited almost quantitatively  70 20
night at room temperature. It is separated is separated out and the
filtrate is worked up     from  the triethylamine hydrochloride which  as
indicated in Example 1. The result is a     separates out almost
quantitatively. The yellow oil which cannot be distilled.     filtrate is
filtered through carbon and it is con-     centrated by evaporation in
water-jet vacuum            EXAMPLE 4. 25  at 35-40[err] C. For removing
residual triethyl-  N,N,O - Tris - ([err] - chloroethyl) - phosphoric  75
amine hydrochloride, the residue is taken up         acid amide chloride.
with a large quantity of ether, again filtered     through carbon and again
concentrated by eva-     poration in water-jet vacuum. It is then evacu- 30
ated under high vacuum at 50[err] C. for 1 hour                   [err]
in order to remove volatile fractions.  The     result is a brownish
readily mobile oil which     decomposes when distilled.                A
solution of 86.3 g. of NN-bis-([err]-chloro-       The substance is used in
its crude state for  ethyl)-phosphloric acid amide dichloroide, 26.8 35
the further processing.                   g. of ethylene chlorohydrin and
67.3 g. of tri-  80
ethylamine in 500 cc. of absolute benzene is                    EXAMPLE 2.
heated for 4-6 hours at 60[err] C. After the sub-     N,N - Bis - ([err] -
chloroethyl) - 0 - methyl-  stantially quantitative separation of the tri-
phosphoric acid amide chloride.     ethylamine hydrochloride, the reaction
product                                               is worked up as
indicated in Example 1. The  85            result is a brownish mobile oil
which cannot                      [err]                  be distilled.
EXAMPLE 5.                                               N,N - Bis -
([err]loroethyl) - 0 - ([err]-chloro- 40  A solution of 6.4 g. of absolute
methanol and   butyl) - phosphoric acid amide chloride.     20.2 g. of
triethylamine in 50 cc. of absolute     dioxane is slowly added dropwise
while stir-     ring well and at a temperature not exceeding          [err]
30[err] C. to a solution of 51.8 g. of NN-bis-([err]-              [err] 45
chloroethyl)-phosphoric acid amide dichloride.     The  triethylamine
hydrochloride  at once     separates out almost quantitatively. Stirring is
A solution of 129.5 g. of N,N-bis([err]-chloro-     continued for a time in
order to complete the  ethyl)-phosphoric acid amide dichloride, 54.2
reaction. The further processing is in accord-  g. of tetramethylene
chlorohydrin and 51 g. 50  ance with Example 1, with the difference that
of triethylamine in  500 cc. of absolute  95     the oily residue obtained
after concentration  benzene is heated for 4-5 hours to 40-50
852,039      C. while stirring well. After separation of the
EXAMPLE 8.     triethylamine  hydrochloride which is pre-  N,N,0 - Tris -
([err]- chloroethyl) - 0[err] ([err]-     cipitated almost quantitatively,
the reaction  hydroxyethyl) - phosphoric acid amide.    50     product is
worked up as indicated in Example 5  1. The result is a yellowish mobile
oil which     has a somewhat pungent odour and cannot be     distilled.
[err]                     EXAMPLE 6.     N,N - Bis - ([err] - chloroethyl)
- 0,0[err] - diethyl- 10           phosphoric acid amide.           A
solution of 25 g. of NN,O-tris-([err]-chloro-
ethyl)-phosphoric acid amide chloride, 5.1 g.
of absolute ethylene glycol and 9 g. of tri-
ethylamine in 100 cc. of absolute dioxane is  55           heated for 5-6
hours in a water bath. After                        [err]
the substantially quantitative deposition of             triethylamine
hydrochloride, the remaining
substance is worked up as indicated in Exam-
ple 7. The result is a colourless, mobile oil,  60
which is insoluble in water.     A solution of 25.9 g. of
NN-Bis-([err]-chloro-     ethyl)-phosphoric acid amide dichloride and
EXAMPLE 9.     20.2 g. of triethylamine in 200 cc. of absolute  NN,O - Tris
- ([err]- chloroethyl) - 0[err]-([err]- 15  ethanol is heated for 3 hours
at boiling point.  chlorobutyl) - phosphoric acid amide.     The excess
ethanol is then extracted in water-     jet vacuum and the residue
submitted to ex-     traction several times with absolute dioxane.
[err]     The dioxane solution is concentrated by eva- 20  poration in
water-jet vacuum, and the oily     residue is taken up in absolute ether,
filtered     through carbon and again concentrated in  A solution of 20 g.
of NN,0-tris-([err]-chloro-     water-jet vacuum. The  remainder of the
ethyl)-phosphoric acid amide chloride, 7.1 g.     volatile fraction is
removed by evacuation  of tetramethylene chlorohydrin and 7 g. of 25  under
high vacuum at about 50 C. The result  trimethylamine in 150 cc. of
absolute benzene     is a colourless, mobile water-insoluble oil.    is
heated to the boiling point until the tri-  70
ethylamine hydrochloride has separated out in                    EXAMPLE 7.
substantially quantitative form. The working     N,N - Bis - ([err] -
chloroethyl) - 0 - ethyl - 0[err]-  up is then carried out as indicated in
Example       ([err]- chlorobutyl) - phosphoric acid amide.    7. The
result is a yellowish highly mobile oil
which is insoluble in water.              75          EXAMPLE 10. 30
[err]                     N-N Bis-([err]-chloroethyl) - 0,0[err] - bis-
([err]- chlorobutyl) - phosphoric acid amide.        A solution of 20 g. of
NN-bis-([err]-chloroethyl)-               [err]     O-ethyl-phosphoric acid
amide chloride, 8.1 g.     of tetramethylene chlorohydrin and 7.5 g. of
triethylamine in 100 cc. of absolute benzene 35  is heated for 5-6 hours at
the boiling point.  A solution of 43.4 g. of tetramethylene chloro-
After the substantially quantitative precipita-  hydrin and 40.4 g. of
triethylamine in 100 cc.     tion of the triethylamine hydrochloride, the
of absolute dioxane is added dropwise at a     solution is separated from
the latter.  The  temperature up to 30[err] C., with thorough stir-
filtrate is concentrated in water-jet vacuum   ring, to a solution of 51.8
g. of NN-bis-([err]- 40  and the oily residue is taken up in ether,
chloroethyl)-phosphoric acid amide dichloride  85     filtered through
carbon and again concentrated  in 70 cc. of absolute dioxane. After the
sub-     after standing for some time in a refrigerator.  stantially
quantitative deposition of the tri-     Thereafter, it is evacuated under
high vacuum   ethylamine hydrochloride, the solvent is re-     at 60[err]
C. for 1-2 hours to remove volatile  moved in water-jet vacuum and the
residual 45  fractions. The result is a brownish mobile oil  oil is
thoroughly shaken several times with     which cannot be distilled and
which is in-  large quantities of ether. The ether extract is     soluble
in water.                         filtered through carbon and evaporated in
852,039                      water-jet vacuum. The result is a yellowish
oil          EXAMPLE 13.                     which is insoluble in water.
NN - Bis - ([err] - chloroethyl) - 0 - (n -  45
propyl) - (y - hydroxypropyl - phosphoric
EXAMPLE 11.                   acid amide.                     N,N  - Bis -
([err]- chloroethyl) - N[err] - ([err]-                 5    hydroxyethyl)
-  0 - methyl - phosphoric                       acid diamide.
[err]                                 [err]                      A solution
of 6.4 g. of 1,3-aminopropanol and                                      10
g. of triethylamine in 50 cc. of absolute  50
dioxane is slowly added dropwise while stir-
ring well at a temperature of 30[err] C. to a solu-
tion of 24 g. of NN-bis-([err]-chloroethyl)-O-n-
propyl-phosphoric acid amide chloride. After
the precipitation of the triethylamine hydro-  55                     A
solution of 5.2 g. of aminoethanol and 10.2  chloride, working up is
carried out as in-                     g. of triethylamine in 50 cc. of
absolute di-  dicated in Example 11, the result being a                 10
oxane is slowly added dropwise while stirring  yellow viscous oil.
well to a solution of 22.5 g. of N,N-bis-([err]-
chloroethyl)-O-methyl-phosphoric acid amide              EXAMPLE 14.
chloride in 100 cc. of absolute dioxane. Stir-  N,N - Bis - ([err] -
chloroethyl) - 0 - (n-octyl)-  60                     ring is continued for
several hours and then    N[err] - ([err] - hydroxypropyl) - phosphoric
acid                 15  the liquid is filtered off with suction from
diamide.                     the precipitated triethylamine hydrochloride.
The filtrate is filtered through carbon, and
concentrated  by  evaporation  in  water-jet             [err]
vacuum at 40[err] C. and the residue is dissolved                20  in a
little alcohol. Copious amounts of ether                     are added and
the solution is left overnight in                     a refrigerator. It is
then again filtered through                     carbon, the ether is
evaporated and the                     residual volatile fractions are
removed under  A solution of 6.5 g. of 1,3-aminopropanol and
25  high vacuum at 55[err] C. The result is an orange,  10.1 g. of
triethylamine in 50 cc. of absolute  65                     fairly viscous
oil, which is soluble in water.    dioxane is slowly added dropwise while
stir-                                                                ring
well and at a temperature up to 30[err] C.
to a solution of 29.7 g. of N,N-bis-([err]-chloro-
EXAMPLE 12.                 ethyl)-O-(n-octyl)-phosphoric   acid   amide
N,N - Bis - ([err] - chloroethyl) - N[err] - (y - hydr-  chloride. Working
up takes place as indicated  70                       oxypropyl) - 0 -
ethyl - phosphoric acid  in Example 11 and the result is a yellow
30    diamide.                                 mobile oil which is
insoluble in water.
EXAMPLE 15.
N,N,O - Tris - ([err] - chloroethyl) - N[err] - ([err]-
hydroxy -n - propyl)  phosphoric  acid  75
diamide. [err]
[err]                      A solution of 6.2 g. of 1,3-aminopropanol and
10 g. of triethylamine in 50 cc. of absolute                     dioxane is
slowly added dropwise while stir-  A solution of 8 g. of ethylene
chlorhydrin and                 35  ring at a temperature up to 35[err] C.
to a solu-  10.2 g. of triethylamine in 50 cc. of absolute
tion of 24 g. of NN-bis-([err]-chloroethyl)-0-  dioxane is slowly added
dropwise to a solution  80                     ethyl-phosphoric acid amide
chloride in 100  of 25.9 g. of N,N-bis-([err]-chloroethyl)-phos-
cc. of absolute dioxane. After the substantially  phoric acid amide
dichloride in 100 cc. of                     quantitative precipitation of
the triethylamine  absolute dioxane. The mixture is then heated
40  hydrochloride, working up is carried out as  for 2 hours at 60[err] C.
After cooling, a solution                     indicated in Example 11, the
result being a  of 7.5 g. of 1,3-propanolamine and 10.2 g. of  85
yellow somewhat viscous oil which is insoluble  triethylamine in 50 cc. of
absolute dioxane is                     in water.
added dropwise while stirring well and at a
852,039                                    7     temperature up to 30[err]
C. The mixture is left  After the mixture has been allowed to stand     to
stand for another 12 hours and then it is  for 24 hours, the substance is
separated from   45     worked up as indicated in Example 11. The  the
precipitated triethylamine hydrochloride     result is a yellowing rather
viscous oil which  and concentrated by evaporation in water-jet 5  is
insoluble in water.                    vacuum. The usual working up yields
a                                               viscous water-insoluble
oil.                   EXAMPLE 16.     N,N,O - Tris - ([err] - chloroethyl)
- N[err] - ([err]-                 EXAMPLE 19.                  50
hydroxybutyl) - phosphoric acid diamide.    N,N - Bis - [err]- chloroethyl)
- N[err] - ([err] - hydr-
oxybutyl) - 0 - ([err] - chlorobutyl) - phos-         phoric acid diamide.
[err]         [err]   10  A solution of 7.3 g. of 1,4-aminobutanol and
9 g. of triethylamine in 40 cc. of absolute     dioxane is added dropwise
while stirring well  A solution of 4.5 g. of 1,4-aminobutanol and  55
to a solution of 25 g. of N,N,0-tri([err]-chloro-  5.5 g. of triethylamine
in 50 cc. of absolute     ethyl)-phosphoric acid amide chloride in 80
dioxane is added dropwise and while stirring 15  cc. of absolute dioxane.
The mixture is there-  well to a solution of 16.5 g. of NN-bis-([err]-
after heated for another 2-3 hours and work-
chloroethyl)-O-([err]-chlorobutyl)-phosphoric acid     ing up is carried
out as indicated in Example  amide chloride in 100 cc. of absolute benzene.
60     11, the result being a yellow oil.        Working up as indicated in
Example 11 yields                                               a yellow
viscous oil.                   EXAMPLE 17. 20  N,N,O - Tris - ([err] -
chloroethyl) - N' - ([err]-                EXAMPLE 20.        aminoethyl) -
phosphoric acid diamide.   NN,O - Tris - ([err] - chloroethyl) - 0[err]-
(D-                                                    sorbitol) -
phosphoric acid amide.     65     [err]     A  solution of 6.3 g. of
ethylene diamine  A solution of 15.3 g. of D-sorbitol and 8.4 g.
hydrate and 9 g. of triethylamine in 50 cc. of  of triethylamine in 80 cc.
of dimethylform- 25  absolute dioxane is slowly added dropwise  amide is
added to a solution of 25 g. of NN-     while stirring well and at a
temperature of  O-tris-([err]-chloroethyl)-phosphoric acid amide  70
27[err] C. to a solution of 24.3 g. of N,N,O-tris-  chloride in 50 cc. of
absolute benzene and the     ([err]-chloroethyl)-phosphoric acid amide
chloride  combined solutions heated for 5-6 hours at     in 80 cc. of
absolute dioxane. Working up  50[err] C. After the substantially
quantitative pre- 30  takes place as indicated in Example 11 and
cipitation and separation of the triethylamine     the result is a fairly
viscous oil.       hydrochloride, the filtrate is concentrated in  75
water-jet vacuum. The residue is extracted                   EXAMPLE 18.
several times with acetone and ether and the     N,N - Bis - ([err] -
chloroethyl) - 0 - ([err] - chloro-  combined solutions are filtered
through carbon,       butyl) - N[err] - (y - hydroxy - n - propyl)-
concentrated in water-jet vacuum and there- 35    phosphoric acid diamide.
after evacuated for 1 hour under high vacuum   80
at 80[err] C. The result is a yellowish viscous          [err]
EXAMPLE 21.                                                N,N - Bis -
([err] - chloroethyl) - 0,0[err] - bis     A solution of 16.5 g. of
N,N-bis-([err]-chloro-    ([err]-chlorobutyl)-thiophosphoric acid amide.
85     ethyl)-O-(S-chlorobutyl)-phosphoric acid amide     chloride in 100
cc. of absolute benzene is                   [err] 40  added dropwise while
stirring well and at a     temperature up to 30[err] C. to a solution of
5.7     g. of 1-amino-propan-3-ol and 10.1 g. of tri-     ethylamine in 50
cc. of dimethyl formamide.                    8
852,039            A solution of 15 g. of NN-bis-([err]-chloroethyl)-
1,3-propanolamine and 10.2 g. of triethylamine  50        thiophosphoric
acid amide dichloride, 11.8 g.  in 50 cc. of absolute dioxane is added
drop-             of tetramethylene chlorhydrin and 11 g. of  wise at a
temperature of 25[err] C. and while             triethylamine is heated to
boiling point in 150  stirring well. Stirring is continued for some
5  cc. of absolute dioxane until there is quantita-  time and the substance
is separated from the             tive separation of triethylamine
hydrochloride.  precipitated triethylamine hydrochloride. The  55
After working up and purifying in the usual  filtrate is filtered through
carbon, concentrated             way, there is obtained a slightly coloured
by evaporation in water-jet vacuum  and the             mobile liquid.
residue introduced into a large quantity of
ether. After standing for 12 hours in a re-         10
EXAMPLE 22.                 frigerator, the resulting mixture is filtered
60             N,N,O - Tris ([err] - chloroethyl) - N' - ([err]-  through
carbon, concentrated in vacuo and               hydroxy - y - methyl) -
propyl-phosphoric  thereafter evacuated for 2 hours under high
acid diamide.                           vacuum at 50-55 C. The result is a
yellow                                                       and fairly
mobile oil.              EXAMPLE 24.                 65
N,N,O - Tris - ([err] - chloroethyl) - N[err] - ([err]-   [err]
hydroxy - [err] - methyl) - propyl - thiophos-
phoric acid diamide.              A solution of 8 g. of ethylene
chlorhydrin and             10.2 g. of triethylamine in 50 cc. of absolute
dioxane is added dropwise to a solution of               [err] 25.9 g. of
N,N-bis-([err]-chloroethyl)-phosphoric             acid amide dichloride in
100 cc. of absolute        20  dioxane. After all the first-mentioned
solution             has been added, the combined solutions are
heated for another 2 hours. After cooling, a             solution of 8.9 g.
of 1-aminobutanol-3 is added  A solution of 27.5 g. of N,N - bis - ([err] -
70             dropwise at a temperature of 30-35[err] C. while
chloroethyl)-thiophosphoric  acid  amide di-        25  stirring well, and
stirring is continued for a  chloride, 8 g. of ethylene chlorhydrin and
10.2             number of hours. The solution is separated  g. of
triethylamine in 70 cc. of absolute di-             from the triethylamine
hydrochloride, filtered  oxane is heated for 5-6 hours in an oil bath
through carbon and concentrated by evapora-  at 80-90[err] C. After
cooling, a solution of 8.9  75             tion in vacuo. The residue is
taken up with a  g. of 1-aminobutanol-3 and 10.2 g. of tri-        30
small quantity of absolute alcohol and copious  ethylamine in 50 cc. of
absolute dioxane is             quantities of ether are added. After
standing  added dropwise at a temperature of 25[err] C.             for 12
hours in a refrigerator, it is again  Working up is carried out in the same
way as             filtered through carbon and concentrated by  indicated
in Example 23 and the result is a  80             evaporation in water-jet
vacuum. The volatile  yellow viscous oil.        35  fractions are then
removed by evacuation for             2 hours under high vacuum at 50[err]
C. The              EXAMPLE 25. result is a colourless and fairly readily
mobile  N,N - bis -([err]-chloroethyl) - N[err] - ([err] -hydr-
oil.                                        oxyethyl) - 0 - ethyl -
phosphoric acid ester
diamide.                                85
EXAMPLE 23.         40  N,N,O - Tris - ([err] - chloroethyl) - N[err] -
([err]-               hydroxypropyl) - thio - phosphoric acid di-
[err]               amide.                               [err]
A solution of 6.1 g. aminoethanol and 10.2 g.                of
triethylamine in 50 cc. of absolute dioxane
is slowly added dropwise while stirring at a
temperature of 25-30[err] C. to a solution of  90
26.7 g. of N,N-bis-([err]-chloroethyl)-O-ethyl-            A solution of
27.5 g. of N,N-bis-([err]-chloro-  phosphoric acid ester amide chloride in
100        45  ethyl)-thiophosphoric acid amide dichloride,  cc. of
absolute dioxane. The reaction mixture             8 g. of ethylene
chlorhydrin and 10.2 g. of  is stirred for some hours. The working up is
triethylamine in 70 cc. of absolute dioxane is  carried out as indicated in
Example 6. The  95             heated for 5-6 hours in an oil bath at 80-
result is a yellowish, readily mobile oil, which             90[err] C.
After cooling, a solution of 7.5 g. of  is soluble in water with
difficulty.                                               852,039
EXAMPLE 26.    NN - bis - ([err] - chloroethyl) - N[err] - ([err] - hydr-
oxyethyl) - 0 - propyl - phosphoric acid      ester diamide.
[err]     [err]                                             in which: R
represents an oxygen or sulphur    A solution of 5.2 g. of aminoethanol and
10   atom; each X[err] represents a halogen atom; Y[err]    g. of
triethylamine in 50 cc. of absolute di-  and Y[err] each represent one of
the groups  50    oxane is added dropwise at a temperature of  -0-, -NH- or
-N- wherein R[err] repre-    25-30 C. while stirring to a solution of 24
[err] 10  g. of N,N-bis-([err]-chloroethyl)-O-propyl-phos-    phoric acid
ester amide chloride. The reaction   sents a straight or branched alkyl
chain having    mixture is stirred well for several hours. The   from 2 to
4 carbon atoms and which may be    working up is carried out as indicated
in Ex-  either unsubstituted or substituted by chlorine    ample 6. The
result is a yellow, viscous oil,  or by a hydroxyl group; a represents a
hydro-  55 15  which is insoluble in water.            gen or halogen atom;
b represents a hydrogen                                             or
halogen atom, a hydroxyl or primary amino                  EXAMPLE 27.
group or an amino group substituted by the     N,N - bis - ([err] -
chloroethyl) - 0,0[err] - bis-  radical Z; each Z represents a hydrogen
atom       ([err] - chloroethyl) - phosphoric acid diester  or an alkyl
radical with a straight or branched  60       amide.
chain containing 1-6 carbon atoms and either
unsubstituted or carrying one or more hydroxy,
etherified hydroxy, carboxy, carbalkoxy, amino         or substituted amino
groups; and n[err] and n[err] 20                 [err]
each represent an integer from 1 to 8.     65         2. New compounds as
claimed in claim  1,                                             wherein
each X represents a chlorine atom.
3. New compounds as claimed in claim 1,     A solution of 25.9 g. of
NN-bis-([err]-chloro-   wherein R represents an oxygen atom and each
ethyl)-phosphoric acid amide dichloride, 16 g.  X represents a chlorine
atom.         70     of ethylene chlorohydrin and 20.2 g. of tri-  4. New
amides of phosphoric acid of the     ethylamine in 150 cc. of absolute
dioxane is  general formula 25  heated in a water bath until the
precipitation     of the triethylamine hydrochloride is com-     plete. The
reaction mixture is worked up as                 [err]     indicated in
Example 5.  The result is a     brownish oil, which is insoluble in water.
30               EXAMPLE 28.     N,N - bis - ([err] - chloroethyl) - 0 -
ethyl - N[err]-       (8 - hydroxybutyl) - phosphoric acid ester
diamide.                               in which R[err] represents a
straight or branched                                              alkyl
chain having 2-4 carbon atoms and  75
either unsubstituted or substituted by chlorine,       [err]
R[err] represents a straight or branched alkyl                chain having
2-4 carbon atoms and either       unsubstituted or substituted by chlorine
or a                      hydroxyl group, and Y[err] represents one of the
80 groups -O-, -NH- and -N-, wherein 35  A solution of 8.1 g. of
1,4-aminobutanol and                       [err]     10 g. of triethylamine
in 50 cc. of absolute     dioxane is added drop by drop to a solution
R[err] has the meanings previously specified.     of 24 g. of
N,N-bis-([err]-chloroethyl)-O-ethyl-  5. N,N,O - Tris - ([err] -
chloroethyl) - N[err]-     phosphoric acid ester amide chloride while
([err]-hydroxy-n-propyl)-phosphoric acid diamide. 40  stirring well.
Stirring is continued for several    6. Any of the compounds as claimed in
85     hours. The mixture is worked up as described   claim 1 formulated in
any of Examples 6 to     in Example 6. The  result is an orange-   14 and
16 to 28.     coloured, rather viscous oil, which is insoluble  7. A
process for the production of the com-     in water.
pounds claimed in claim 1, wherein a com- 45   WHAT WE CLAIM  IS: -
pound of the general formula            90       1. New compounds of the
general formula                                                  852,039
9                   EXAMPLE 26.    N,N - bis - ([err] - chloroethyl) -
N[err] - ([err] - hydr-      oxyethyl) - 0 - propyl - phosphoric acid
ester diamide.                                         [err]     [err]
in which: R represents an oxygen or sulphur    A solution of 5.2 g. of
aminoethanol and 10   atom; each X[err] represents a halogen atom; Y[err]
g. of triethylamine in 50 cc. of absolute di-  and Y2 each represent one of
the groups  50    oxane is added dropwise at a temperature of  -0-, -NH- or
-N-   wherein R[err] repre-    25-30 C. while stirring to a solution of 24
[err] 10  g. of NN-bis-([err]-chloroethyl)-O-propyl-phos-    phoric acid
ester amide chloride. The reaction   sents a straight or branched alkyl
chain having    mixture is stirred well for several hours. The   from 2 to
4 carbon atoms and which may be    working up is carried out as indicated
in Ex-  either unsubstituted or substituted by chlorine    ample 6. The
result is a yellow, viscous oil,  or by a hydroxyl group; a represents a
hydro-  55 15  which is insoluble in water.              gen or halogen
atom; b represents a hydrogen
or halogen atom, a hydroxyl or primary amino                   EXAMPLE 27.
group or an amino group substituted by the     N,N - bis - ([err] -
chloroethyl) - 0,0[err] - bis-  radical Z; each Z represents a hydrogen
atom       ([err] - chloroethyl) - phosphoric acid diester   or an alkyl
radical with a straight or branched  60       amide.
chain containing 1-6 carbon atoms and either
unsubstituted or carrying one or more hydroxy,
etherified hydroxy, carboxy, carbalkoxy, amino         or substituted amino
groups; and n[err] and n[err]                       [err]
each represent an integer from 1 to 8.    65 20
2. New compounds as claimed in claim 1,              wherein each X
represents a chlorine atom.
3. New compounds as claimed in claim 1,     A solution of 25.9 g. of
N,N-bis-([err]-chloro-   wherein R represents an oxygen atom and each
ethyl)-phosphoric acid amide dichloride, 16 g.  X represents a chlorine
atom.       70     of ethylene chlorohydrin and 20.2 g. of tri-    4. New
amides of phosphoric acid of the     ethylamine in 150 cc. of absolute
dioxane is  general formula 25  heated in a water bath until the
precipitation     of the triethylamine hydrochloride is com-     plete. The
reaction mixture is worked up as     indicated in Example 5.  The result is
a     brownish oil, which is insoluble in water.                  [err]  30
EXAMPLE 28.     N,N - bis - ([err] - chloroethyl) - 0 - ethyl - N[err]-
([err] - hydroxybutyl) - phosphoric acid ester   in which R[err] represents
a straight or branched       diamide.                                 alkyl
chain having 2-4 carbon atoms and  75
either unsubstituted or substituted by chlorine,        [err]
R[err] represents a straight or branched alkyl                 chain having
2-4 carbon atoms and either        unsubstituted or substituted by chlorine
or a                                                hydroxyl group, and
Y[err] represents one of the  80
groups -O-,-NH-and -N-, wherein 35  A solution of 8.1 g. of
1,4-aminobutanol and                      [err]     10 g. of triethylamine
in 50 cc. of absolute     dioxane is added drop by drop to a solution
R[err] has the meanings previously specified.     of 24 g. of
NN-bis-([err]-chloroethyl)-O-ethyl-  5. N,N,O - Tris - ([err]- chloroethyl)
- N[err]-     phosphoric acid ester amide chloride while
([err]-hydroxy-n-propyl)-phosphoric acid diamide. 40  stirring well.
Stirring is continued for several    6. Any of the compounds as claimed in
85     hours. The mixture is worked up as described   claim 1 formulated in
any of Examples 6 to     in Example 6. The result is an orange-   14 and 16
to 28.     coloured, rather viscous oil, which is insoluble  7. A process
for the production of the com-     in water.
pounds claimed in claim 1, wherein a com- 45    WHAT WE CLAIM  IS:-
pound of the general formula             90        1. New compounds of the
general formula                  852,039                    [err]
in which: R represents an oxygen or sulphur                atom; each
X[err] represents a halogen atom; Y[err]         [err]
represents one of the groups -0-, -NH-              5  or -N-  wherein
R[err] represents a straight or      [err]
[err]                 branched alkyl chain having from 2 to 4 car-
bon atoms and which may be either unsub-                 stituted or
substituted by chlorine or by a  are identical, which comprises reacting a
com-                 hydroxyl group; a represents a hydrogen or  pound of
the general formula             10 halogen atom; Z represents a hydrogen
atom                 or an alkyl radical with a straight or branched
[err]                 chain containing 1 to 6 carbon atoms and
either unsubstituted or carrying one or more                 hydroxy,
etherified hydroxy, carboxy, carb-             15  alkoxy, or unsubstituted
or substituted amino                 groups; and n[err] represents an
integer from                           groups; and n[err] represents an
interger from wherein Xt and R have the meanings specified
1-8; is reacted in the presence of an acid                 binding agent
with a compound of the general  in claim 7, with a compound of the general
formula                                formula
45 [err]                                              [err]
wherein Y1, Y[err], Z, n[err], n[err], a and b have the
meanings specified in claim 7, in the presence                 in which:
Y[err] represents one of the groups  of an acid binding agent.
-0-, -NH-, or -N-; wherein R[err] has    9. A process as claimed in claim
7, sub-  50                              [err]
stantially as described with reference to any
of Examples 7 to 9, 11 to 20, 22 to 26 and                 the previously
specified meanings; b represents  28.                 a hydrogen or halogen
atom or a hydroxyl    10. A process as claimed in claim 8, sub-
25  group, a primary amino group or an amino  stantially as described with
reference to any  55                 group substituted by the radical Z;
each Z   of Examples 6, 10, 21 and 27.                 represents a
hydrogen atom or an alkyl radical    11. Amides of phosphoric or
thiophosphoric                 with a straight or branched chain containing
acid as claimed in claim  1, whenever pro-                 1-6 carbon atoms
and either unsubstituted or  duced by a process as claimed in any of claims
30  carrying one or more hydroxy, etherified hydr-  7 to 10.
60                 oxy, carboxy, carbalkoxy, or unsubstituted or
ELKINGTON & FIFE,                 substituted amino groups; and n[err]
represents    Consulting Chemists and Chartered Patent                 an
integer from 1-8.                                   Agents,
8. A process for the production of com-    Bank Chambers, 329, High
Holborn,             35  pounds of the general formula specified in
London, W.C.1,                 claim 1 wherein the groups
Agents for the Applicants.                        Leamington Spa: Printed
for Her Majesty's Stationery Office, by the Courier Press.-1960.
Published by The Patent Office, 25, Southampton Buildings, London, W.C.2,
from which                                               copies may be
obtained.    


