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groups, X is a halogen atom or- the hydroxy group and Z and m have the above : " :

20 given meanings.
The present invention also provrdes pharmaceutrcal preparatrons comprrsmg com- . . -

pounds of formula I and a pharmaceutically acceptable carrier. :
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EXA Al N, NN -Tris- (2 chyb\bethylatﬂ' C)propylene
phosphor1c acid ester dianide ° CHaas g g. 1( .ol of

h¢+b|s (Z-Chloroethyl) phosphoric acid anlde chlorlde 209 g.. 35
(ﬁ -2 nol)| of N (2-chloroethyl)-N(3- hydroxypropyl) “ami_ne. hydrochlori de
(&rude),¥1000 35 cc. of nethylene. dlchlorlde and. 344 g.
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are those which up . to-now, are knqwn;to have the best cytostauc propertles wherefore |

these compounds are of pamcu,lar value:” :
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di ani de . 50 127.6 g: (1.1 mol) of
N- ( 2- chhoroet l) - am oe' hydrochl oride are suspenﬁﬂmgﬂnﬁaw_a _ solutlon
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the addition, the reaction mixture’i,s heated ‘t.o .

qother 2 hours. Thereafter, it is coOIé A0 roon1tenperature
cipitated trlethylanlne Hyuk-? '%ﬁlde i s .separated by

suction. The filtrate IS, z,aacted ‘Wi 't h.-about 60

ydrochloric acid (pH 3), then twice witMabout "~ ° 60

4t hereafter with about 60 cc. of. dllute soda-lye.and finally
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The oily Besétigsni Sfldfdnﬁ@lvnn a vaeuum and .« .
~+-1,188,159.- w”'"
t hereafter ex?racted in a perforatorfl.wh 500 :cc.
The oi |y extyiaed x, has the same mcanmg as il ¢ é?&b@sl ﬁﬂoﬁ'ﬁﬁa IUpon '
nd standi ng i fubReted ©Qeal withla te@dlic PRosghBid Y Qihos§ﬂ)y1@ kM amide halogen-
cipitate is ififdfformalh 18f f , washed with:a snell anount of co
d in a vacuunlat ‘room’ enperature Y|eId 185
e theoretical). Fp ' 39 toh41 err]C.-
' -w,LNPLE 5
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I
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di am de. - 90.8 g. - of . trugt@ii?ﬁ}q@4a e. aﬂded to.a
stispensi on. of{52.2 g. of "2- chl or oet hy! - 3 AR
hydroxypropyl;anlne hydrochl oride in 210, cc! of tihy g@ dlchlorlde A
sol ution of . 10 52.5 ¢ of N-“'*hyl N-(24' 2'ethy|) phosphorlc

acid ani de d

I action”

heat ed to boi
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wi'th.suct.i on,
hydrochlorlc
wnth wat er.
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Af-t-er - ternlnailon of !
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O.
Qve it el charcoa
olourless ow

i S i _
di chtorjde isdadded thereto wiherkin 5%, i & hamgen ﬁhﬂilpﬂ@eridlyea adleling b9, anliBE, R, Y, Z and
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hl ori de |n'52 5 cc. 'wnethylene

vq the memeading & ibthe dtiovecFobyult e r'eact i on heat .
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esence of an:acid binding agent
nddme TIg agent Of hg, reactlonrnxture |s
i ng for another 5 hours. Atfer. coollng to room.

#he precipitated trlethylanlne hydrochlorlde IS flltered off .
' ently with di'llute -

15 The filtrate:- |s
cid, water, 2 N-soda lye: - o N
ter drying over anhydrous: sodluIW '
a vacuum and the oily residu®T8™
et her. The- resU”!;u
and is agai n evap o

is dried in a vacuum Yigld: 572 =(75 5% of the '
:vt :;Zrtczxcril R, tl115 a Jower alkyl grlc:ud havmg from 1 to 4 carbon atoms and being sub-
with one or several -hydroxy groups and X, X5 Y, Z
same meaning as in'the abovi Formulz Ig p v and m have the
is subjected to reaction with a halogenatmg agent or .
D) a compound of Formula XI '

masﬁ@d subsequ |
S UNCr - and - then tmnce',
p@ bk solutlon i's

0)4 Unon is flltered N
' The '
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20 . s 7 EXAWPLE 6

20 S N N- Et hyl ene- N - (2 chI oroet hyI) N, O propyl ene- phosphorl C
aci-d. ester Q| am de A sol ution of O. 73 9. of ethyl ene

i mne aMd:*11.1 g. Sof triethylanine in 30 ccllsgfiso: : et her are s
added wijth stirring to a gelte,ap 9l i uno etn roe
pyl efie phosphorl c acid esﬁaa:rprarenrdé pna%waé] lprah(fi“gir;gé' ;‘% e ?mea >
ether, The 25 2 ove Horeubafl, t he reactl’on m Xture rises nd °

tri et hyl;ani ne hydg ochl Or‘s lgézs ig)r tevpisd temperatuQBpreferably in the range of hla;hemboﬂo‘:trﬁr
ter mi-natiizon of the addF)td&%prot&x ggogﬁgatxlqn mxture is stirred.at room tem 5
per_at urég for another 2 hours. Thereafter, precipitated tri et ‘hyl ami ne

: -I‘OCh”OI’I de is filtered off wthssuction, the fi Itrate i's

f’iltereg over activated charcoal and the solveg is -

di'stilleéd off. The oily residue is careful ly riced i'n-a vacuumand s then
di'ssol ved . in 30 ten tinmes itXovel-xe of—)a-ﬁ-hydrous ether. The
solutionss filtered over activated char- 3™ . .coal- once nore and is

a{gar n eVaporated. The oily residue is carefuIN-derled |n a
.fN(_;reI d: 15 g. (67%of the theoreti cal) 22 o oL

.84(2-chl oroethyl)-N -(3- chl oropropyl) N, Opropyl ene phosphorl o
r:t;:er 35 wherem Z 'K h h
e e R St i 0 e s
Qis- (2-chl or olt hyl )&ﬁwrm(eétmmmwmrammﬂo)md\&fF@nfm - TS pylene g
ra, ",sphorl c acid ester diam de are dissolved in" 80.¢c¢. of ‘chi oroform and a

ol tion of 14 cc. (2/10 rml) df”‘thronylchlorldeln 20 cc:.
chI onoform are added thereto - . HO_E " M f .-.stlrrlng There occurs

' yexothermc reaction. After termna\f‘ém - 40
ddi ti'oh,.nitrogen is bubbled through the r
h..e._::-r_ri-:x.ti ure to 40 < a tenperzf
f HCland-“SOerr] is terminated after 3 hour's. o ..o After coollng
to- 'room_;t-.*e.rrperature the.sol ution is shaken; vmth 0 1 N- hydrochl oric acid
untll a“emalnlng acid r n of the i s optained. Thereafter, the
3ot - ﬁ%&tﬁtg f%ah mmﬁ%i‘mhfwnw%z and Bthavesdel pamgmeaning |
arbohaie sol ution amdt}terpeéscnemfraa dcidihding agent*4an elev tion
s dri ed tcs)ver anlﬁydrou Iqoa‘t?eoabmittgzéﬁg%separeat7t%dnﬁ%3.9%§g’%%r§lﬁ%}ﬁ
sul_fate “chl or of orm i m;f atlﬁgee‘ ffplons b tﬁdtoﬁen@n rtmmdMems

' -f_;-_U| l y dri ed. dichloride, or in an h@xﬁn&ﬁc &rbo% %ﬁ Itnist)ﬁé :g uené,” or in :ﬁme

n-' Xt ur e vvhlie heat i ng
e6m38to 40Q[err] C..- For mati on -

. such asNliethyl ether or dloxane The acid bmdmg agent should preferably be present
._ C'h| or o0 hyl )m Nn a(nsuné BATES p lealsf tw@mol Qpiydi@rsdn ﬂiﬁ(ﬂ&ﬂh@ EhbodinRgi d -
50 bodxme %Hagﬁgnt orresp ndmg to at least one mol equivalent in_ the method em-

ing 2. Bac@ons. r%r lﬁil %«p‘?ﬁb tw&nﬁw E§ ac%wmd bmg?ng

'am de d Ch| ori de (0 12gpr8% 5 uch as alkali metal *carbonat8 addl GicarBdnates and particularly tertiary

(35 chi eroprop § ine_of rpy¥idine. lbedreastitris d; iBel end(© miby B tayried
o3 g ¢ S he I

. e d ot hyI am n P Hﬁ itﬁ; CL atedE‘al %{ h as a temperature elevated
above 'starting nedasr boaildshyaf;gy £k e hagken593 & Vﬁ%hs@for i‘:b”ggg‘g@d}rp ?“'

ws.. Af er 5‘;1" for instagy Itfie osplyrys guitrrlog e a:taslpﬁqspﬂohxe thBEdePd] n@d

ri‘et hyI am ne h);'elr Ocrﬂ Effﬁﬁ'ﬁ def %sléﬁorusthe sphonc acid halogemdes gic]ﬁ awmdssphmust i on3o

rd- the sel ution is Gﬂﬁﬁlﬁfd&t&d;ulph{l bﬁﬁf}hnc s%ﬂ t?“i’r ’ th;
ol'ved ii'n:250 cc. of terpmerhlmdel SDh‘.B, aqihbkgénanrﬂuﬁxyl &Ns e‘feﬁ r zxcflaing_
ydr.oc¢ hl orl c aci E' un (i; hydroxy groups to chlorinet ﬂenss%l thisiagant msrwenﬁosa&mﬁty handled.

hereafiter; the 320l uty QR m tk{igt 8% E‘y saak W&ﬁﬁ halogenatmg agent should 35

i lute: sodt um bi car baaom e1s5 ddcgg@ﬂtha eEt Otec'&gfﬁ a{ng ‘gh %g'ﬂ@fgue tgs whs ed

ver -an hydr ous lgdroxy groups imctiompausds|of Ebrnila X, t“eaérels e&alkahé ¥ a@ t:ffi%ag&d' um
| fate, the eth §a1&§tgf toseg at @esame time. - t he

iy, r35| due is car efy. 1y gfme%iRzmﬂwlé:f‘H%ilz‘Baygbe 9(“7"3-*%66? mt‘??eautahfé@f é‘t’mmal );I, %
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10 . ' : EXAI\/PLE 9 S
N, N - Bi s«(2 chI oroet hyl ) - N-( 2- hydroxyet hyl ) - N ; O propyl ene phosphorl c aci d
ester . 6 - diamde : © L1, 81 ut | on of 10:9 g_. of 6 - o
N- (2- chl.gr oet hyl) - NOpropyl ene phosphoric aci d ester. Lot am de s
monochl ofi de in 50 cc. of chloroformis added dropw’ se A 'sol uti on of 8 0
- of N-(2-chloroethyl)-N(2-hydroxyet hyk).;amine. hydrochl orlde
(1/2\O/rm) and 10.1 g. - of tnethylamne(l/l@ m)I) in 50" of
chl orof ofjm at 28[err]C wit:hin a period of 45 ut es QfLu.n is ™
cantinueff for another 2 hours at room tenperature and the rgaaf:t ]
for :anotjler two hours at 40[err]C. After standing-.over:
preci pi tdted triethyl- 10 -ami ne hydrochl ori de.is’ f| I t?’ga 'Of -~W|°H =
stiction fnd the solution is evaporated in. a 10 The -
o'i_;'-:ly.'r_esi due is extracted i n a 3xhlet S or several hours \ﬁth nh drous
ether arld the ethereal extract is evaporated in a. vacuum| "Thg - resjul t]i ng
oily prdqdquct is once rmre extract ed with anhydrqus: qther| iM@ns
apparatdg for extracting |I—ﬂl§d ggd £ . the resul tiing soéu; arn 232 | .
agai n eddporated in a vacuugn% T @_gesu'btl ng 0| l'y pr.oduct fi’s 155 it xéd|
with-a gral | amount of al um;rn ug e oxi de and i-s distill, ed ove.r a pprdel ginf
frit. 4[15 G4. A B&akigye-gel | gw oi | “of - ‘medi um' - |vi §qOSTTY gnd g
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N,N,N’ -Tr1s-(2—chloroethyl)-N ,O-propylene phosp ic cxd ester dtamtde L

259 g. {1 mol of N N-bts-(z-chloroethyl) phosphoric acid amide dichloride, 209 T :
(1.2 mol) of N-(2-chloroethyl)—N—(3-hydroxypropyl)—amme hydrochlonde (crude), 1000 '35
cc. of methylene dichloride and 344 g. (3.4 mol).of triethyl . - :

N,N- b1s—(Z-Chloroethyl)—phosphonc -acid  amjde! dichloride i
methylene dichloride. N-(Z-chlor ~(3-hydro i
suspended in this' solution and
The temperature of the solution 1
the mixture is heated to boiling foi

f_ter the termination of the addltlon, 740
- Thereafter, the reaction mixture is - S
aliout-'?=‘0°C The precipitated triethyl- -
‘The sulting solution is. evaporated, Lo
of ether and is heated to boxl— i
decanted from the: insolubles %
7 by the addition of - ethereal
thereafter is evaporated Dur--
€;40°C, The residue is dissolvéd : ;;
ts weight (240 g..of residue dis- i-
led to —-5°C and is mocculated

hydrochlonc ac1d and then is ﬁltered over;
ing evaporanon, the temperature should not Tise:
in ether and in an amount correspondmg to“ha

solved In 120 cc. «of ethet), the ethereal soluuon
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mngt/es

Strrr
th prer

vacuunt The;or
anhydrous
vacuum.- The re
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------- N,N- b1s-(2-chloroethyl)—annne ‘hydrochlon €. 18 separated by " filtrati it o
oric. DAB 6 all'lrb)édlEreal solution -is

ction. - .-
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are added thereto dropwrse= wrth- stlmng “'Theé reaction
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boiling for another 2 ‘hours. Thereafter,

- mixture is heated to boiling by

it:is cooled to room temperature and the pre-
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idesis dlstrlled off under ndrmalpressure. 'I__'he oily tes:due is drie

60
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the reaction mixture is heated to .

and finally twice.with’ -
methylene dichlor-. - -
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itly) udiia, ¢ - tered pyer: aci 1@coal and the solvent
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anhydrous ether. The solution is filtered ‘over activate'd,chal;-_ 30
coal once Jmore and is again cvaporated. The oily residue is carefully. dried in:a =
vacuum. Yield: 15 g, (67%, of 'thé_theoquﬁcal)..',* B S NG S

N,N-Bis-_(Z-chloroethyl)—N ’<(3-chl ropropyl)-N *;O-propylene phosphoric: -acid ester
diamide SR SRIRES ' Lo
31.9g. (1/10 mol) of N,N—bis-(Z-_chIoroethyl)—N’—

pylene phosphoric acid ester diamide are dissolved in 80 .

tion of 14 cc, (2/10 mol) of thionylchloride in 20 cc. of chloroform are added thereto

with stirring. There occurs a weakly exothermic reaction. After termination of the

addition, nitrogen is bubbled through the reaction mixturc'While-héating the mixture to 40

@ lemperature of 38 to 40°C -

. Formation of HCI and' SO, is terminated after 3 hours. .-
After cooling to room temperature, i with 0.1 N hydrochloric acid

_ _ the mixture js

te ‘sodium bicarbonate solution and. the neutralized
‘anhydrous sodium’ sulfate. After separation of sodiiim 45

sulfate, chloroform Is distilled off jn & vacuum and the of

ily residué is carefully dried.
Yield: 16 g, (47.4%, of the theo;etica!).--_ : : e '

S 35
(3"-hydro:'cyp'ropy1)-N',_O-pro- -
cc. of chloroform and a solu-

the solution is:shaken

- . . ExAMpLE § - e
N,N—Bis—(2-chloroethyl)—N'-(3-chloropropyl)-_N’,O_-propylene phosphoric acid  ester
diamide o _ A

- 259 g of N,N-bis-(2-ch10toe‘thyl)-phosphbric acid amide dichloride (0.1 mol), -
18.8 g. of N—(3-chloropropyl)—-N—(3-hydro_xypropyl)eamine hydrochloride (0:1 mol),
30.3 g. triethylamine (0.3 mol), and 100 cc. of dioxane.” ' R
The above starting materials are heated at .50°C, with stirring for 3 hours. After
cooling to room temperature, the ipit d - triethylamine hydrochloride is filtered
off with suction ; ion i rated jiii a i i

50




wherein Ris hydrogen or a lower alkyl group-having from1 to : "

atons 10 - optional Iy substitut e'cii_':;':_\:A'A;_-:tuh:ffbne or - s__,eve,ralgx
at oms or one or several hydroxy s grgupgnd:_ghavelthe X
dlogen at o or the hydroxy group andj jgs 159 ) Zan m hav e 5
gijven meaning, 15 CONprising

: : _ ; - Eg;mm iSophosphoric .acid amde . .
dA) fSUEJ eCtIF,M—B%—(P—Qlﬁ(ﬁ-Qet ?rf)'—ltf—ﬁzﬂgr&rgxyet yl)lii-ﬁl,(g-&))zt})g?lg%g;ﬂ?orphoﬁc acid - ester . -
nide o or mul a diamide. O G L :
er ei n AXpabutiod of 308! EFgRIR-cHloedy N[ Q- pRPenXbRdspHorid) 3L eJtJ?e_-.

. %Mr: t '{% hipgide in 50 cc. of chigzofiormy is added -dropwise to a solution of 8.0 g 5
ning. as rf:%n_ ~ -Xgoet vl fﬁg yeshy ,
tor eaCtdeHetlY%a;mfﬂxe lhgﬁ 0 .

¥eLis lc ai%
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i fpmg othercgnpous dt ¢F°CFAFEREtadi rer night,:the precipitated triethyl- -
B) Slllp J e%a‘é?n%l hydrochloride is filtered off with suction and. .the ,-s'o’l'utidh' is evapor;gd ina . 10
’ vacutm. The oily resi is cted i spxhler, foz sevgral howrst Wi yysipqus
Whe£idd tﬁﬁ &ﬁ}éfil jﬁézétt ?éﬁéa ?g@f in a vact I?{g ? g%:né ily product is
| once thare RAGE ith Whidlod ef¥Cinl 45 2P E?m Eé{lli ag {:%hglggs and
har i i Iting |seletion jidlegaipfevaporated in a vacuum.tTHR: rb tifidoif¥ préiuct is
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G4. A weakly yellow oil of medium viscosity - and “soluble. in: water. is ‘obtained which
oil is dried in a high vacuum for several bours, Yield: (42,5%, of the theoretical).

Th

R . ExAMPLE .10 . R
Solutions in solubilizer useful for the production of injection solutions "' - . :

20 a) N,N,N’ - Tris - (2 - chloroethyl) - N’,0:- propylene ' phosphoric acid * ester di- 20
amide : SORTESIEE S S . -200 mg.,
solubilizer 1-methyl-3-(2-hydroxyethyl)-iinidazolido_, et ad 2ec.

For producing injection solutions, the above solution d‘with 8 to 10 cc. of
water; ST e st e DA :

25 ) N,N’-Bis-(z-chloroethyl)_-N’,O-,propylexie'phosphonc cid:ester diamide - 500 mg., 25
solubilizer 1-methyl-3-(Z-hydroxycthyl)'-imidaz‘_o,lidb’ne'-(Z) SRLL T adi2s ee.

For producing injection.solutions,':tht_:'above:_solﬁt-ior_;'i’s diluted with about 15 to0 20

cc. of water. S S SRR

- _ . -, ExaMPLE 11 . - :
30 Dragées Lt AR I R A S 30
a) N,N,N"—Tris-(Z—chloroethyl)'-N’,O-propy_lene_~"pho's’ph_t)ric -acid: -ester ~di-- - ...
. amide B T LTS TR s S Sy IR ~50 'm
Calcium phosphoric. DAB 6- 1
Amylim maidis . .  eeeeeeseiasencesenns

35 " Aerosol comp. . 35
Magnesium stearinicum '
The above components are intimately :mixed and pressed fo biconvex dragée cores

having a diameter of 8 mm. and a radius of crown of 6 mm. The thus obtained dragée
cores are covered with a sugar coating in. manners known per se.tq yield dragées of a
40 total weight of 400. mg. It is preferable to protect the dragée core with an insulating - 49
coating consisting of a polyacrylic acid product and talcum, - ceE L '
b). N,N’-Bis-(2—chloroethYl)-N',_Q-propyI' ne, phosphoric acid ester di- ..
amide et e senes . 500 mg.
Calcium phosphoric -DAB 6 anhyde- " .o 6L.5 -mg. -

45 Amylum maidis e i tinienes e, 500 mg. .- 45
Aerosol comp. } ' rertenecererertena, 50.0 mg. .
Polyvinylpyrrolidonum . seegeresrssnsiennennns 7.0 mg.

Magnesium  stearinicum . - eersearaeeeneans esenes .. 1.5 mg,

] The thus obtained ‘biconvex dragée cor
50 of crown of 6 mm. are coated with'a:sugar,
dragées having a total weight of 390:mg

an insulating coating’ consisting of a’poly

The sugar coatings may be colore

the respective Common Market Regulati

 having a diameter of 8 mmand a'radiusf' .
coating in manners known per se to yield 50
"1s:again preferable to protect the core by o

tylic acid product.and talcum, -© A
v "adgiition of . dyestuffs allowgd _'Z'_'.mdﬂ_' _ LA
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“wherein R represents hydrogen or an alkyl group thh 1to4 carbon atoms optionally
" substituted by one or more halogen atoms or hydroxy groups, X represents a halogen O
atom or hydroxy group and Z and m have the meanings given above. 25
i 15. N,N,N’-tris-(2-chlorcethyl)-N’,0-propylene phosphoric acid ester diamide. - .
16. NN'—bls-(2-chloroethy1)-N’ O-propylene phosphoric acid ester diamide. .
17. N-methyl-N,N -b1s—(2-chloroethy1)-N' 0—propy1ene phosphoric ac1d ester di-
amide. :
; . 18. N N-ethylene—N’—(2-chloroethy1)-N’ 0-propylene phosphonc acid ester di- 30
B S S “amide.
L - — : 19. NN-b1s—(2-chloroethy1)-N’-(3-chloropropyl)-N’ 0~propy1ene phosphonc acnd
S T - ester diamide. .
_ 20. NN’ -bxs-(2-chloroethy1)-N—(Z-hydroxyethyl)-N' O-propylene phosphonc acid
5 ester diamide. _ 35
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