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The new -co lrg( ng to thé present .invention correspond to-the

10 fornmul a is% 21‘15&9'2 QE%EB rZE{SeBr ably a chlorine atom
or an al kyl sulfonoxy gtgqrpz K 2A8hcHe L I al ranched al kyl chain with 1

to 6 carbon (ff) Qiatods HERBERTIARROLD ar e: 15 each hydr ogen or an al kyl
group with | to 4 car FRIERRICHSBODRSEAUK kyl group may be 15 substituted

wi tth a hal ogen at om %ﬁ%%%@hl orine atom or with an alkyl sul fonoxy
grqup having a straig d alkyl chain with 1 to 6 carbon atons,
[err] and [err] being i dgstACRYL sULBONIC 2D ESTBRSe@Eh ot her; there being
présent in the mol ecul el,3-OKAZABHQSPHARY(IIESCOMROUNDSY| sul fonoxy group, and

al k represents tr ht E’ki%”l h 2 or 3
carbon atons Fm:@ Mdoﬁ%e%@hﬁwugé&NGEs&kgMﬁ4%{%k%E the, N atom

and, if brancmsifalew@dmnay,tdpttakb;oded&emhe1dvemn,tfmwlﬁﬂ1 y)éhar @[ paes: ent s oxygen
or sul phyr, e E'%le‘mW‘abWﬁ?f@ebePlean al kyI
group ha |ng teétf? rgggﬁk @esgu 133’2_‘]; §6a0f t Rei r
favourabl e cosgmrt danYwIn §ﬁd&@anﬁgn su essmrg ity 2l iwntion  Pref erred,

wherein X is bm]:ger:iateSBe@apm@srﬁir thelhpgoduction gfieredfiamd no phappacesisl pgpaet i vity, 25
oS o T JotrBlg®Lo° el By oklied &' 2 o L]

2 wher ei n [err] and [err] ‘have the same meaning as in forrrula l. Armng

t hese conpounds of fornula I the corﬁaounds of forrrul alll [err] are
particularly preferred, vvher n [e n stituted al kyl group haing
from1l 5 to 6 car borga a(]”pms tr branched chain and alk is
the group [err] 5. \z m :

wherein R is a halogen atom, preferably a ch.lorme atom, or an alkylsulfonoxy group
. having a straight or branched alkyl chain with 1 to 6 carbon atoms, R, and R, are
15 each hydrogen or an alkyl group with 1 to 4 carbon atoms which alkyl group may be 15
substituted with a halogen atom, preferably .a-chlorine atom, or with an alkylsulfonoxy
group having a straight or branched alkyl chain with 1 to 6 carbon atoms, R, and R,
being identical or different from. each other; there being present in the molecule of
formula I at least one alkylsulfonoxy group, and alk represents a straight or branched
20 alkylene group with 2 or 3 carbon atoms in a chain intervening between the group R 20
N and the N atom and, if branched, with a total of 3 or 4 carbon atoms, X represents .
oxygen or sulphur, each Z mdependently represents a. hydrogen atom or an alkyl group
.havmg from 1 to 4 carbon atoms and m-is 2 or 3.
“Because of their favourable compatibility, those. compounds of formula I are
25 _preferred wherein X is oxygen. Because of their high immunosuppressing activity, 25
those compounds are particularly preferred which have the formula II
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[err] or in particular the group [err]. Anmong this group of conpounds those
com 10 pounds show a particularly high inmmunospppressing activity and
therefore are nmst 10 preferred wherein alk is [err]and [err] |s nethyl
or ethyl group.or alk is [err] and [err] is the methyl " group. 'I't.

surprising that the conmpounds of fornula-l. show a strong |nnunosuppre55|ve
15 activity which has not been known heretofore w-th al kyl sulfonic
acid esters. The com 15 pounds of the follow ng Exanples 1, 19, 25, 27,

28 and 30-Pn- -parti-cul ar .produce -a subsbﬁﬂﬂﬂhl . or _even..conpl ete suppresgi on

of anti body forqﬁE| the ZLh after The dntnlstratlon of the . |
antigen. The |nnungﬁgiq§h£¥o ﬁkzﬁ% “ T Rapoults ﬁﬂﬁ%ﬁb | muni sat.i-on: of .

rats is used to dem)nstrate th|s act|V|ty 20 - e new conpoouggs of .
formula | ~are produced by using nethods knomaHgﬁ,épch /20 The pr

for the production. of ‘the conmpg@nds accordiny to'the present |nvent|on

conpri se either: A) subj ecting conpound. of 'f?rcH:tja V" [err] 1V 25

sses , -

wherein [err]- has t he san§7’rTE5<92r'ng—ei5—NH-rP=F©rnul a IcHer is . a hydroxy group,
[err] has ‘the 25 same neaning as [err] in or is an alkyl group
having from1'to 4 carbon atons. and being substltuted by a hydroxy group, -

al k and X have lafepanfily BiaRidd0 wis ggé 1$ -a hal ogen o
atom preférabl yo acazrlsdnatdnﬁen a'&mm%ﬁé&%ﬁ%%ﬁ&iﬁl ha %r 84‘0”713 aV

30 : [ er
30 wherein [err] has the sane neanrng‘%g Ferr] in fornula 1V and Z and m
have the same neaning as in forrrula |, cht

1,341,170 = ROV 3 B) subj ecting a conpound
of the general Pormul a VI [err] VI wherein [err] -and [err] 'have the same -
meaning as in formula IV and alk has t sae meaning-as'in formula I, to &=~
reaction with a conpound of formula VIf Ferr] wherein [err] has t he sarre: )

meaning as in formula 1V, [err] has. trre,Hsane neanl ng asin formula V and X, »

Z and m have the saqghr_ -.as C subjectlng a conpound
of formul a1 | | pdbfis chow Wb Bl 1 ;:;y; mm:d%@w$anornu 6
and X, 'Z, alk ap cmaheeexﬂblﬁmsa.mzc : “ggheaﬁed”o I --pf:”E read ion

wi th a conpound of - formita 1 X [err]- Ivahereln[err] 'the samre meaning . .
as in formula-1V, and convertlngthe yaroxy groups |nthe resultlng . :
conpounds of fornula X.15 .- _ G Jerr] -
15 whenever one or rrore of' the [err] an-[err] groups represent or carry a .
hydr oxy gr.oup, . alleogetwlamm(s group(s) [err] - being a strai ght or -
branched  ajkyl r"&?rlf_f‘fp hfmfo hoy ﬁ%onsfmuneaamme by

o _

subj ecti ng “sai dpc Xhe ﬁ,gmm hﬁgﬂ@#}@“&?‘?‘ng ag%nt _

or a sulfonic ambdanhdloogenlcd@k[teium]mﬁ&wfanu . £ B TEANI Ng as

above and Hal bW®FAdR o m aa‘sﬂg%n mgbivvymcome@ianohhdrelnmmtom and,
(s) e . ..
| f desiredy rep "d:ta ndd o Je %;,E ui ﬁﬁtéﬁihe feguiting

conpounds Of f OTHBgrocestes £ ' ProdluciiAlbe aEcBisiing oAl S
represent or casomprim ethelr oxy group but one or sever err] and

[err] groups repr e@eﬁgb;eﬁyng a compound of formula IV S
| Rs-alk_.—.N-—P=-x_ SRS
: : . ' EIV.‘

25 wherem R,. has the satne meamng as R in: formula I or is a h dro has the . 25 . e -
‘same meaning as Rj in formula T or is an alky! group having- fs;omx{ t%rc‘;u lc);.rllisn ‘atoms -25' o
and being substituted by a hydroxy group, -alk and X have the same meaning ‘asin
formula I and X, is a halogen atom, preferably a chlonne atom, to reacuon w1th a - : =
‘compdund ‘of formula v _ _ Co B

30 30

~ wherein R, has the same meamng as & in formula IV and Z and m have the same
meaning as in formula I, or



carry a hal ogen atom by the group [err] by subjecting such a conmpound of
25 formula X to reaction with a conpound of formula Xl
25 [err] Xl _wherein [err] has the above given neaning and Me is a netal of
the first or second nain or sub-group of the periodic system of elenents,
and preferably is silver. The reactions aré preferably carried out in the
presence of an inert.solvent such 4
1,341,170 4 as acetonitrile or a
| ower haBogenat ed hydrocarbon such ais348.k700r of or m or net hyl ene chl ori‘dle, or
~1n.an ether such_as djethyl ether or dioxape, In an aromati c hydrocarbon
. such ‘as benzene & vBrGERE compaund efate fi‘ﬁ'élfﬁf"@‘lscghied out at a tenperature
rangi ng fTQﬁ1roon1tenperature to- th@_QmLhupg poi nt ;of the reaction m xture.
. The reactions are preferably d¢arried-out in the presence of an
acid binding agent 5 The acid- blndlng a&ent shoul d be prese&h in an anount
ranging from1-to 2 nole equival ents. There are numerous kno al kal i ne

conpounds Whi GihedBYR, 084 %G SveaSie e tnepiinpdisne (@RCRIY UG @5 tRldad i netal and
al kal i ne eart lmennigads maunhﬁlmatteseaeuoamthtalcmapdumhdtfmuhrWIpart| cularly

tertiary-amnes such as triethylam ne and pyridine. 10 - Hal ogenati ng
agents for replacing aliphaticall y ound hy,droxy groups by hal ogen 10
atons are-al so known.. Useful for- t Ts purp are for instance the
phosphorus hal i.des such as phosp P‘ H}J‘zl ride or tribrom de, phosphorus
pent achl 6ti de, phosphor us oxyet rom de, the sul furous ahd

sul foni ¢ aci d halides such as sul @ hi 6r eée and thionyl chloride, or
phosgene. Thi onyl chlori-de is nost preferabl y used in 15 vi ew of the

ease Wth which it may be handl ed. 15 The
usual carri erﬁ"hef I{ﬁ; thF A ése'ﬂtfPIE‘&ia:g Ejg?fs §rm°ﬁ‘|“1§ #dbd, in this
case in conju orata QUTe 1O B2 Mifa | as the active
agent, these being B‘har MRco ogically inert products whi ch are well known
for the production of tablets, drageeg, supp&mt ories and injection
solutions. 20 ' The f ol I-ovvi:n'g rrpl es rther iltustrate the present
i nvention w thout however \mti e s pe |t her et o. -The -conpounds
according to the present i EntlmﬁPaF)e c ctenized by their infrared
spectra and show char act en%\Lu/[ er\}o mbands at .1188 to 1275
[err], [err] bands at 1330 to 1376, 1165 to 1175, 905 to 975 and 787 to 25
805 [err]io wherein R, has the same meaning as in formulaVandX Z, alk and m have the same  230[ err]
bands at aboubneaxﬁ:ﬁhsa:ntbrﬁﬂﬁl,[teread%xomwﬁm Nkbmpound of formula IXbands at 3200 to 3300
[err]. Exanple 1- -

2- (2- Mesyl oxyet hyl ani no) - 3- (2- chi oro.‘é‘t*ﬁ’y?) tetrahydro- 2H 1, 3, % 30
oxazaphosphori ne- 2- oxi de : 30 A soI ution of 113.2
g. of 2-chl or ovhSeif Rsclwb aheositnia yrhepnidge b mh;odmﬂn mw&oﬂemm- hydroxy :
phosphor i ne- 2-85%Epsia thavesbips cempopsds ghisgreods di oxane are added dropwi se at
[err] to a solution of 31.6 g. of “ethanol amine and 57 'g. of triethylamne
in 300 cc. of anhydrous di oxan Sti rrRﬁng is continued for one hour at
[err] Thereafter, the 35 preci p|t trle]hyl am ne hydrochloride is

filteredof f with suction nd khe f L 35 evaporated in a wgker jet
vacuum Tﬁe residue is. wasR%ed tlo Zt\txir : CVoL each 100 cc. of ether.
After drying in a high vacuum t&¢ re&ltTng 2=(2- hydroxyet hyl ani no) -
3-(2-chl oroeth I) tetrahydro 2H 1 3 2 oxazaphosphori ne- 2 OXI de is obtained .

as a faintly the Ry, R, gfsegt “cargyopy
gqrdgiox&?l_gs,gore& g% gh °r an dsﬁ conpound

t heoretical). _
and*50.6 g. (@ondsrml Iea)ctldhfmﬂll’a Il dgstla i) st bina. ik 1<C£2:1d ogdﬂldemmls pr epar ed.
This sol @¥i on Rséauw@dsmm%@tut plywe erid Hel teing 2 haloges ampml, @yefagdbly a

net hanesul f onligl m‘%‘g ”tg’“gmgysr b %ﬁ‘ﬁdgu )’(??lfﬁc‘?e Nordhs) P’ Ié?éﬁ% a‘iﬂggmfg’ lfes?ﬁ

or carry a hydroxy group but one or several of the R;,, R, and R, groups represent or
carry a halogen atom, by the group —OSO.R, by subjecting such a compound of
25 formula X to reaction with a compound of formu]a X1 25

MeQSO¢R

wherein R, has the above giiren meaning and Me is a metal of the first or second

main or sub-group of the periodic system.of elements, and preferably is silver. '
The reactions are preferably carried out in the presence of an inert solvent such



within 30 mnutes at [err]. Thereafter, 150 cc. of ether are added and
stirring at 45 [err] is continued for another 30 m nutes. The
precipitated triethylam,ne hydro- 45 chloride is filtered off with suction
and the filtrate is evaporated at [err]. in a water jet vacuum Ether is
added to the oily residue which crystallizes while standing in an ice box
after seeding. The product is purified by dissolving4t in ethanol and
adding ether to the ethanolic solution and allowing to stand in the ice

box. The w@roduct 50 i s obtained |n34r1;1me col ored crystal S upon 4 N
extracti i ox T p TUS W XTUre o &chTor de PR AN
and ether. Yi eI %-hﬁﬁg‘%’é ﬁ'@@F“E’E |S'€,°h ‘-' orm Yl‘TERarrpI e 2 55-. -
2- (2- Mesyl oxyet g:;gﬁ—} f’.- 19F dioxens, Toh dﬁmﬁ’ ~%. 55
oxazaphosphori rfﬁm?ro@ﬂi g, th® boilig Cpdin® bOME st @mnﬁgu roch gml de*‘é‘re .

suspended #n a sol'][ht:mcnoosfard_ﬁ:e@ ycg‘fred out in thepresence ofanacxd binding agent.
2- chl or o- 3- ( 2- cHiegcideh

150 cc. of net hﬁ}ﬁ%,{g fg%tfr@é‘mﬁf a%égﬁ?‘ls’(nﬁﬁg % gi%goft (h)e(lrgt?ol "

W th stirring. bldi®ofats and pdﬂldﬁhﬂi&rﬁaﬁy ﬁJs@ hmﬁg ahdDpyridieli t 1 onal two
hours and he pr ediapg@ainsdgttntsrfgthwcamah@aﬂ@m boumShydroxy groups by halogen 10
1,341,170 atoms are alsohknown Useful for this pume arflzl for i instag W ?ﬁ rgﬁ, ia@sl s
filtered off V\noﬂi}t J,,ﬁiuyi orf °f‘ﬂf£° ep\g&ﬁ‘fg pen oG p froddi th dil ute
hydr ochl ori ¢ achidrideat @lionyBéhth ni&) Y plevepd®0 Whionyhrtliari cﬁ:Ci mbsttpﬁferaﬁfytzﬁdrd inlr y| n and
evaporati dd of werweofstm vas with MhlehlrteraaYd&éﬂnCBedeva por-at ed under nor gl ssur e
and the resi due mc "F’hb ’é;ﬁ‘h pel mfgﬁarcc tb@fﬂhﬁ?ﬁﬁ%ﬁgﬁﬁw et her The
resul ting 2-(2- be Lemp%ﬁyﬁrmtm ich ars of -
tetrahydro - 2Hable @s,-sumn [njecdonelutiond 2- oxi de cr stal i zes |n the .
i ce-box u@8n seecjr’lrli‘gfo 111 Wi%ﬂ@fpf?‘ﬁe version @ithoup b WERE D 217,

A mixture of 1%@ teglze mpt° ﬁ&%ﬂﬁﬁmah‘&mﬁ (1/ 20
10 nol e) of silver anesu onate i"n 8 of acetonltrlle |s heat ed

to boiling for B=04) hour Sbandkfattdlisa:tioolzr?ﬁ 1 he pr ecipitated silver chloride
is filter eg of f—hitSPsstict i pads alfh’e’ﬁ‘bé‘eﬂ%?ﬁr 1165 t8 1%, AP 9 PToetpdofey tat r ogm

tenperature in _apwWey &f | et Ui 1648 Rk loYs thSiapie is extracted several
tinmes with et hexgand ther d&af 3zint&selsooedmyn chloroform The solvent is

again distilled off and the product evaporated finally in a hi gh vacuum 15
Yield in raw material: 11.3 g. (70% pr tlh‘f t heoretical).

15 The purification. i.g mkoﬁﬁiy@ﬂylﬁﬁﬁﬁﬁﬁ%&%i}bﬁ&ldn Yrddfr.iBans of “silica gel.
The absorlyd material Is eluted @plsorifet-2-okidei: Xt 'Ur e of 2 parts of 30
benzene, 1 part ofA edrtor of 3133 anef?.i_ 9-B- (thlmvﬂlm-mhydﬁﬁél-lwamed pr oduct

s recrysial || ANPRIEIF RS M b den oa%gd e B G
at

Exanpl e anhydrous dioxane. Stxrrmg is continued for one hour 35°C. Thereafter, the
2-(2- I\/Esylssxyetﬂigcipamm@ethﬂmﬁﬂeh @hla&tehy ghttion 24 dhe Filteate is 35

oxazaphosphor i rezape |lelé ter ot YAC egess‘ug fith each '
met hanesul f oni c}% )‘gﬁ oo _ e % gﬁg‘ig se to a
sol ution of 22.4iige o, 1 i 3 f1 enermno -

chl.or oet hyib) - t et r afieldir B213H. I?Z% 2f dnea;kea;eti@l;phorl ne- 2 OXI de in 95 cc. of

T Rl G

di ssol ved in 5QfGe3 g0{0.5 56§D pRthetesuldnica hﬂeOiﬁ 3G ¢ 50 cc
et her. The resudn utehmt26-e2 §t§hdrqa265159 owfgtlarad;lad dland ttimeng at e bo4>!< and

. . h -
seedi ng. [ err] cﬁde J:ﬁ off thh su on Q?B'gﬁ gtrateﬁ.?cetr;porate %‘; ydro

30 M p. Ether'is added to the 011 res1due wlnch c talhzes whxle snandm
2-(2- I\/esyl oxyet:h)aham m)aft&s(e&nghmerﬂed m;se%s -and Rl
oxazaphos phor i rpddipg eshdr dothe ethanolic solution and. allo'wmg to stand in the ice box The product o
is obtained in nice colored crystals upon extractmn m a soxlﬂet apparatus w1th a - 50
_mixture of methylene chloride and ether., - . .
“Yield: 111 g. (69% of the theoreucal)

“9.5

‘Mp.: 81—82°C..

Example 2
55 2+(2-Mesyloxyethylamino)-3-(2-chloroethyl)-tetrahydro-2H-1, 3,2~ - 55
oxazaphosphorine-2-oxide o
8.9 g. of 2~chloroethylamine hydrochloride are suspended in a solutlon of 15.3 g.
«of 2-chloro-3-(2-chloroethyl)-tetrahydro-2H-1, 3,2-oxazaphosphonne-2-ox1de in 150-cc.
_ of methylene :chloride. 14.9 g. of triethylamine are added: thereto with stirring; The
60 mixture is heated to boiling for additional two hours and:the precipitated tnethylanune 60



35 A solution of 10.9 g. (1/20 nole) of

2-chl oro-3-(2-chloroethyl)-tetrahydro-2H 35

1, 3, 2- oxazaphosph -2-oxide a 1/10 mole) of triethylamne in

50 cc. of chloroformare added dropw se at roomtenperature to a sol ution

of 11 g. (1/20 nole) of 2-mesyl oxyethyl‘am ne hydrochloride in 50 cc. of

chloroform The mixture is stirred at roomtenperature for 2 hours and

thereafter for another 40 2 hours at [err]. After standing for 20

hours, the solvent is distilled off i§h1ei7d/"at er jet 40 vacuum Acetorge S

added t

triethyl ammnrnyaaochhbaho@emtefke o Wittt Bu2tionS Thé [ilveteeis wadhéd YdniebutiSelt Wwithn.

Thereafterg thbluadmlmd@np@aé,vu e'r artdeép?arﬂdueeltsrﬁetia solntiors] ddr dyingraad oi | y

residue. THE wsr%g;aﬁe“ategg ! pressurgy G‘%i‘th such an
Iesy ue 1s ext.rac m p 01' mean IOl

amount t 05 UStehibfoehflarin ga(zs HIPH - te 2H -1, &Qﬁl

crystallizes L@&Eﬂe&@;@dalhibgm the 1ce-box upon seeding.

Yield: 5.5 g. (340eldf 13t¢$egé rOétthedh#O)eﬂﬁl) [err]. Exanple 5

2- (.2- Mesyl oxyet h)}‘i‘am 3*(2-chl oroet hyl)-tetrahydro-2H1, 3, 2- 50

oxazaphosphori ne AZm@(«dréjgf 13. Osd\if néeo mole) of the above compound and 1008 g\(1/3@! uti on of
6.6 g. oftoN-( Znaté’)lorbrsmei Q( @0 @ yub raceyitsile asnhenied uhnmg fahs ori de and

11.6 g. of trihemmyk ing, glwewddi’vefr@i"ﬁ g is filteredh pfh tled to a
solution of 9.%° ‘%{1 Mﬂmﬁe Féﬁg@lm ®dichloride -
in 50 cc. of ngkd 1ﬁalodendﬂ&epm&eea borgt&d alanthhl +aEt{utan and cool i ng
for sone 16i ne. Thield raw matarixdt: UNa g. $704 mrmeahea'encalmom t enperature forisan

addi ti onal houli, ﬁcan&rts tesl @gfaﬂEP of sHlis2 ¢}l VEHt then is
distilled off W “ 3 A ebearen, P‘E_ideis
precipitated by 3°QN |oxane e precipitate Is filtered off.

The filtrate is evaporated f| nally in a h| gh vacuum. The resul ti ng product
|s purlflgd as described in ExarrpIeEZm?e3 Mp o [err] 20

6 BXanple 6 2-Mes 10xyethy1am1no)—3-(2-chloroethyl)-1:etrah dro-2H-1,3,2-
2 [N-(2- I\/Esyl oxyet hyls yl'am efaaphosihdriteiD-cideet hyI) t ét’rahydro- 2H 1, 3, 2,
oxazaphosphor:i neAZSOEunordd 9% &d1A10 inole) tﬁm@ﬂ@n ic @fid in 45 cc. of anhydrous

2-chl or 0-3- ( 2- Ehe 18 P 8 ‘2°IE9>P§ )‘3 2~ '

ot e Box SR R el SR B e 41 o
7.9 g. of 5 I‘Ihyeﬁb}deca&ﬁed'laﬂ&h@.mﬂenﬂy phdle B. éssgveddfl SDI'ct:edf ywpopansleTher 75 cc. of
anhydrous di o»?ﬁ@nl(tr dilgted gk %wofhthslt iChe sepwlying proflust ¢rystalliv¢sapencsgandingHn i xt ur e
is stirr at ! 7 rs and thereafter for 20 hoygs at
room terr%gr at ur eM e?'@r_ cpi t e(%hg? rt!&g?lhyl am ne hydrochloride is frgp

off and the filtrate is evaporated I n a water jet vacuum The 10

tered

residue i s washed seyv
1- [ N- ( 2- Hydr oxyet hyI%ée&‘ﬁg}?"X%F o i?&fmhyd“"m' 32
chl oroet Byl ) - t et nagyesPo2ibol g3 M‘lw {20 8hReB))-dfahy oMt ai ne&' as a

yel l ow oi | of 1mebxmphmpmms-rztoyxde idelod: g. (710 iho}g) ¢f88etfylmirefin S0 ec. bheoreti cal ) .

A sol uti on of <Bomfo By FpEgaire O ufiag ofhibed1Remeles ol uti on of
2159 5. 15 " Loy gé%mqwﬁaﬁq peilinsio o abagge | n 150 o

of anhydmueus i 1@ E40°CHA K GeidiFo 20t Hotrs, thedsolvend il distilled! offlin & twatef ey algo[ err] .
The preci pi t atvedumr A@tOhslisaaﬁMetomdreeétm ayrlrthbemrxsmf is| coelede Tho fifsolyhlle h suct i on

and the fi Itra‘t“’%hY apa ?;gh x‘%d\gémf%;ﬁll g ﬂ'l‘&efg?ehﬂ“tr ng or | is
washed wi th paEERy mest Haimet o ba wchewaaoae el s St SARCThS € |
extract edsw t.liesire qsrodﬁ@rc tptisg. evapor at|on of t he et her an q;l i's
20 obt ai ned Wﬂdcrﬁ g ér%rfffrte-dtbemt’eﬂht ographi cal I'y as described in
Exarmpl e 2. 80782%-c1 d: 6 g. [err]: 1.4950. Exanple 7 '

2- (2- Mesyl oxyet hyl ani no) - 3- (2- mesyl %@W' ) -tetrahydro-2H1, 3, 2- 25..
oxaz aphosghorl ne-:-2- @x{2ecesylokyethylamino)-3-(2-chloroethyl)-tetrahydro-2H-1,3,25 .
+ oxazaphosphorine-2-oxide 50
. A solution of 6.6 g. of N-(2-chloroed1y1)—N—(3-hydroxypropyl)—anune hydro-
chioride and 11.6 g. of triethylamine in. 150 cc. of methylene chloride is added to a
solution of 9.8 g. of N-(2-mesyloxyethyl)-phosphonc acid amide dichloride in 50 cc. of
o methylene chloride dropwise at 25°C. with stirring and cooling for some time. The I
55 mixture is stirred at room temperature for an-additional hour and for further 2 hours 55
at 40°C. The solvent then is distilled off in a water jet vacuum and triethylamine
hydrochloride ‘is prec1p1tated by the addition of dioxane. The prec1p1tate is filtered
off. The filtrate is evaporated, finally in a high vacuum.
.. The resulting product is punﬁed as- described in Example 2. :
60 M.p.: 80—82°C. B . . 60



20.3 g. (1/10 nole) of silver nethanesul fonate are suspended in a solution
of 13.05 g. (1/20 nole) of
2- (2-chl oroet hyl am no) - 3- (2-chl oroet hyl ) -tetrahydro-2H1, 3, 2-

oxazaphosphori ne- 2- oxi de (pr epared as descri bed in Exanple 2) in 200 cc. of |
aceto- nitrile. The mixture is heated for about 50 hours consecut i vel y to a :
t enperature 30 starting with [err] until reaching [err] with the :
exclusion of air noisture and light 30 and with thorough stirring. The
anount of, separ ated-silver chloride i=§41]1?04 g (86% of- the theor etlc%I) :
The sol ' : . . =) cuum-and-the residue- |§ _
extracted five - t| mes--w- t h anhydrous The residue is dissolved in -

anhydrous 35 - Z?ﬁf-fﬂjMwbxyetMl)aﬂh' --(z-hlﬂoroediymtmhydrcszmi B,a,wed to siand |h
t he i ce-box for our

met hanesuk f ONgjgy; %é%;%c ch I Eﬁjﬂ a@;ﬁ Jlf\’%r Gr at egl Thr ee |

times the oil yNéﬁﬁl. ﬁylahﬁle cSSQgV&f ldﬂiylaﬂmeh:y’vﬁéwoﬁhﬂyafo joxattel drdpe’ ¥ €d- Over
activated charma#xﬂ)osmaperaaﬂ? Thhea@atinatureisesnseﬂ aeiitC. folpmiditioka) 4ng in a

hi gh vacuum a 19 aé?ﬂs qsrnrmpgmam fRECipinpd meﬂlylamme Yi el d:-
7.4 9. (3% qlgl trate is evaporated in a water jet vacuum. The 40
g.. s wnh ether. .1-[N-(2-Hydroxyethyl)-ethylamino]-3-(2- 10 4V

[err]: 1. 4955:h105¥t&ﬂ)&|eﬁahy&o—2H— ,3,2—0xazaphosphor1ne—2—ox1de is obtained as a :yellow oil -

2- (2- Chl or oet Ivf inegdiumodisedity. 3- mesyl oxy tEropyl) tetrahydro 2H1,3,2-
oxazaphosphor i ne-Ylx 23 & 589.5% “of the’theareti@l ti on' of 39.2 g. of -~

N- (2- chl or oet hyl )x phiaspkrays 3; o@medaemfda ol Qo181 D sondkin HOR L. OF

anhydr oug5di oxanie dbéveadtipdind endas. gl &tth&hyldﬁfme'z}ﬁ 150 €. oDinhgliritk @pRIRS| am e and
42 g. of tri eelﬂ?l’ylisawm l%mt@@swh sefﬂnanl G‘iﬁaliﬁlechrmatedm lainge at room

Itrat

t enperat ure w%ﬁ‘%ﬂ éﬁ‘ﬁg - 1s wa %}%% mu'oré?ev uﬁfﬁﬁpﬁ@g@gghours and - ._
0 tl Il

the precipitat InGa i 1

suction. 2¥he fobtainécawmch 8 mﬁqﬂmhaﬁmdgmphmuw\&tdtﬁcnﬁﬁ in Exauslé 2vacuum ancot he
resi due is di ssol¥igdy {%gchl oroform The solution is neutralized with 50 -
et hereal . hydrochlnbrl cHef-d the. solution thereafter is. dried and the
solvent is agaln evaporated 2 - (ZEm&;]doroethyl amno) - 3 - (3 -

hydr oxypr gpyl ) - teZ{ZaMyﬂhxyeﬂ:ylﬂﬂno)-Bﬂ(z-Zreﬁlooyea:x rZquaB,ZZ-- oxide is

obt ai ned &s” a ye iy °‘FF ‘HP d%' (28% of -the. th oret caI)
5 s A Bl S

triethyl ani ne oxd¥a h&ﬁe-z-o yCldebibedCih Gk R)in oteceo- sol ut i on of
6.45 g. Q rretnﬁtahe?,‘hfr io (3 1ch¢amdrideabont %heurs clqnﬁecutetclh draotgoa%?hwxane 3?-
dropwi se Wi ths % ¢lpsion of g Wﬁls v k@}es he

separated tri ea,f Wf in ug snd"ng eo?nlm et ‘gl'lsse r:Fses'rlaed% tqﬁé fltrate is -
evaporat edin a ﬂaemmsm Irmmﬁ&dduem(s mrasm\aedvaummaanmoﬂ pesiguecit 1 part of
i so- b | fivey fighes| thrarlhxdfoue ﬁe'r ThT esidye hmdlssdnedr iy @h}'demed to stand

for 2 ho&?s |§%‘§lﬁ[g§;§_§§ﬂ‘e S%%E W ﬁl@@d ﬁg&%?jé?s seprar at ed

crystals are ledidd i BiSbolved @' ,rgaxture of
| sopr opanol arnekr ektivated ahacoblhonmeshinge theraften tl&ti‘oh'ént.al one: The product IS

purified py extr S | # hig G&?W}“e!eu@lpﬁarsab@sed Yield: 6.5 g.
(34. 6% t he tgeg'elqggél(? ﬁ ﬁm%?"ﬁ‘c | 4§ R
Exanpl e : = 5 R
2-(2- Mesyl oxyet-hyl'ani'ng) -3 - 3 chI oﬁoqmp@pgll-)--tet rahydro 2H 1 3 2-
oxazaphosphor i ne- 2- &%#- °’A°"§’ ?&@'@fﬁ%l’ém ~tetgphydro-2H-1,3,2-: : :
2- chl or 043- (3- chhyOLARLORYIdy e&fr’ﬁ“fé‘z‘zi’f??oe hercORRE dnidd BOARIO T Ne- 45 0xi de
in 55 cc. of aamgcdrffcuas dehuomaé@e isidcﬁddﬂdsohﬁt%hﬁofseblgldf(lipr@ﬁnoﬁnﬁxegnd of %6 o
et hanol ani ne #&g. & tﬁethylanolie in rIZfEGChyﬂ ahyderas figxa§&dropwise rqamrtsmbeuuse di oxane
dr opwi se 10‘%“{‘}??‘& : is gqutigied %ﬁ? @%ﬂmt‘m&g The

Bryi{es ﬁ
react i onsr 00§k backsin 3id ﬂls"éﬁid Q¥ iRl &d £ bl The
separated tri eihkrydlamrmmhaydm; thcbdlmibn dlereaﬁerfls Idhcalrad thd folvadtt i agditct i on and

the filtrate iceppe OPWheterréydldu@H S washed e
with ether seJ&rs % ° as 2-(2- .15 .. . _
ch oroprop I) - tetrahydro-—ZH- 1,3,2 - '

Hydr oxyet hyl ami no)
oxazapho§s 15 phcsohmiuaoﬂltm(g eiéthb sbopd)tomponnd aalss. Bg. piirkibylamite iailiq cc. 55
- of anhydrous. dioxane is added to.a solution of 645 :g. of methanesulfonyl chloride in -
65 cc. of ‘anhydrous dioxane ‘dropwise with stirring ‘at a _temperature of 30°C, within '
30 minutes. The separated triethylamine ‘hydrochloride is filtered off and the ﬁltrate-
is evaporated in a vacuum. The residue- is "dissolved in‘ a mixture of 1 part of iso~ -
60 propanol and 1 part of ether. The solution is allowed to stand for 2 hours in an ice-bath 60
with scratching at intervals. The separated crystals are filtered off with suction and o



Yield: 17 g. (84.8 of the theoretical). A solution of 17 g. of the above
conpound and 6.7 g. of triethylamne in 60 cc. of dioxane is added to a
solution of 7.6 g. of methanesulfonyl chloride in 50 cc. of 20 di oxane
dropwise with stirring within about 20 m nutes at a tenperature rangi ng
from 20 [err]. The separated triethylam e hydrochloride is filtered off
with suction and the filtrate is evaporated in a water jet vacuum The
reaction product is purified chromatographically over silica gel by neans
of a mixture of benzene chlorofornﬁgahggnol The resulting oil crystallizes
‘upon e .

| sopr opanol . ard vesh@l @ GlifiikmuteSof ehir@amdn@aheraﬁ thd@nerWithtetheCdlgnst Bles. Yield: 7.9
g. (35. 5% of prodyst is ipudified tbyy cxitaytion|with ethfoin o] soxhiex apppratws. 10 30 : 2-

[ (2- MesyMBxyet hﬁéj ;Zéséh@érﬁ%et’fh?f)‘he&fﬁ%] -3- (2-chloroet hyl ) - t et r ahydr o-

30 2H 1, 3, 2-oxaz phosphorlne 2-oxide A solution of 38.6 g. .of :

2- chlore 3-(2-chl oroethyl)-tetrahygkampi2le- 1, 3, 2- oxaza- phosphori ne- Z oxi de
in 150 cc. of chi o?-@FMFS#PXYSthSd@d@I--’*K%C@Pr@mpm-remhye@-zﬁ&iﬂ- of

N- ( 2- chl h 5 f
tri et hyi g:noﬁt ; sﬁi@fﬁ%ﬁ cecofmg}?ﬁ E@?'c ig%r&ugu a%%%\%’?ﬁ%%ﬂr?l ng at

[err] wi hi netlmnolinmuer andThe gs ob afetdiyltline 3551 m eifh yamsnﬁo:&ageddmpmdeorl dw i s

filtered off te@ﬁ‘ﬂaf?fhe'a‘%{ngtf}"’a‘t Pf° isresi-due is
extracted wi§ Tj)ﬁm’ lﬁﬁh"ﬁgﬁﬁ mt B > hudresy apor at ed
f romthe resy a }ebiBheSio v.uihb@nlm & deRedl i snshd dned in a hxgh vacuum. 22-

2-[ (2- cHl or oBydiyly th)Qaﬁm’w}' dBoxfet dhy)ko)»ropyt) fA@irahydro - 2H - 1,3,2 - oxazaphos- 15

3- (2-chl or oeP P Wa @’shﬂéxazaphosphorl ne- 2- oxi de i s obt ai ned
as' a faintly ﬁg#e&d £ ff%’e coretical).

40 Yield: 23.g. A(sal&hoﬁ% mgtoh@etabaemﬁpoﬁﬂl and 64 &5 of tibthfinif in48 c@. Of the
above p oduc@f taoxdneﬁs @dcgd t@fh solutloetOhyJﬁamh@edmesm@ylc@londn‘ maﬁﬁhf;:tdqfous et her is

dded s e
adae t @8 ;n%tgyﬁn' Juﬁwelsﬁtﬁ |Wh %ﬂ?ﬁ ﬁlut eSC The

anhydr ous. et AEE Eeqpma e i
separated 45 = Thetrédetinly dﬂmhbﬁﬁphﬁﬂlylo%rfsihl:atgél’@dnﬁﬁsfofwth suction

and the fil tmigtee pisbeazengp dﬂtmfm-mw@nql nike wmitiog o ie:tystalamulmn bleng r esu%;t i ng
yel | ow & | i?‘déﬁll”a@{c aﬁi Tgrysallizadfajce F‘ﬁmds"ﬁ’@P"l“E}r beoprodugt s otpingdy23j 5 ePapor at ed
fromthe resuf’?ylag S g@@ 2Rt RRorkiRa due is di ssol ved i'n chloroform
washed consecutMpel y92w9B 4. |'ed dilute aqueous ammoni a.and thereafter
with water. The sol uti on then is over anhydrous sodiumsulfate and is

again 50 3 T ai Nl is purifiged
chr omat Ogr aphi cgzlpﬁy %—? H(_%&%&c @hiéﬁf cXlogéi&ye)d l'JI§?<arrpI e 2. The

resul ting pr odm:tsolusﬁmaofcislﬁngl eiss-chimb-s- 'ledrchxhym@ensh o-z[Hat 3,2-oxazdk. 0526.
Exanpl e .11 osphorine-2-oxide in 150 cc. of chloroform is added to a solution of 28.3 g. of -

S \esy | o N o, .,
55 oxazaph05ﬁ BBy AriEe Kydeoshl te is evaporated
2- chl or o- 3- (’Eheczhshdwmhgcte 3 -with tanteyting dredxeﬂh-algeﬁprﬂtoommer[ﬂmmhadl ne- 2- oxi de

i Iy
Ign é?opfogpa ZCﬂﬁ gg}% %%%gﬁ;}oxa °ph°n?‘§w ameﬁlaiﬁ '%lgn 8; 1298

anhydr ous 60 Yxeldi.l ozeagle(uisa@pwm‘eethmdnlsuI)stl rring Wlthl n 50 m nutes at a
tenperature ran m&o rom ' 1,341,170
8 [err]. The_pr éﬁlat’taftﬁggedﬁi QEM qu Iﬂl:‘}]’ﬁf onem &)t‘éred off with
suction and fiend ﬁ;crc 8 'mie C‘s!:HdH}edThe resi due

i s washgd Setriahﬂinuﬁd n;emcmrtdla xeﬁlltb&rd -offUiein sudnioyuang thenfil@athisgfapoaaUM  jshe
resul ting 2- 1{33 X grr;bgﬁlmmlas ged. wi tor.' t et rahydro -

2 - 1,502 R i i sl aqz‘:ozzz:.r;"ngb:ﬁ%ﬁl%ﬁs.a oLy

Vi scous cl eagitOtwater. The solution thm 1s - dried over anhydrous sodium sulfate and is Yield: 38.6
g. (86%0oof tdmaotatedo’fm tedibiing fmnuyszdloMmlonpwfﬁecB&x@a?;gramﬁcanwezeﬁhﬁme cosspound
and 15.5 g. a$ (iles_cgpw;n JFixppele 2 The resulting product is a colorless oil. -

np 1 0526

(_!)

' Example 11 o
55 : 2~(3-Mesyloxypropylammo)-3-(2-ch]oroethyl)-tettahydro-2H-1 3,2- - 55
; oxazaphosphorine-2-oxide - ' '
A solution of 37.4 g.. of 2-chloro-3-(2- chloroeﬂlyl)—teu'ahydro-ZH- ,3,2-oxaza-
phosphorine-2-oxide in 140 cc. of anhydrous dioxane is added dropwise to a solution -
of 12.95 g. of propanolamine-1,3 and 17.3 g. of triethylamine in 140 cc. of anhydraus -
60 dioxane dropwise with stirring within 50 minutes at a temperature ranging from’ 60



120 cc. of anhydrous di oxane is added to a solution of 17.2 g. of

nmet hanesul fonyl chloride in 120 cc. of anhydrous di oxane dropwi se with
stirring within 30 mnutes, at 10 a tenperature ranging from[err]. The
separated triethylam ne hydrochloride is - 10 filtered off .with suction and
the filtrate is evaporated in a water jet- vacuum The oily residue is

di ssolved'in water and purified by neans of the ion exchanger Duolit (A
102) . Anhydrous ether is added to the colorless qil and the mxture is
cooled in an ice-bath and scratched frgm{jne to time. Thus, the produgt .
crystalH4ya;—JHu;4#ﬁ4%4#éF4é;————éw{Fieé;ys%aLL+%ed—#ken+e%hy#—aee%aPe— -
15 Yield: 13.9 gs—M°g. Thi Pretibitatedxuitthyifnide hydro iorfite (i fikdiddOSD ith ichiorAMi NO]

- 3- (3- mesyl oxy prmhik filttagt i ayapotated 2t Wa@r Rt v@2@um. The residue is washed several -~
oxazaphosphorin )ﬁl Upon drying in a high vacuum, the resulting 2~(3 e i o’ of ‘

45.5 g. of NN bmgﬁfa%&ﬁgrlﬁl mqt,}é’tﬂayrﬁﬁ”ﬁ%osp%orft L ﬁ?cﬁﬁ)ﬁl de 5 n

200 cc. of anhydrouﬁmdl e&arge(ssx Sddle ehedrevicat). sol uti on of 41.8 g. of
di propanol ani ne_an4 SBIEU@ 386fgtqf|thet Vﬂammemﬂn@(lm (zeof Uieth el fous

di oxane dr opwi séZhge. Pfa i odf aided o 8 ?}se 8 ed
triethyl amyne hygs ﬁo "edT laxmne sHae ad t e
filtrate i s evapmdai su&tdﬂ&hcﬁfhejﬁ&fate\ﬁawpumwd'rhﬂ vfaesiedmms Thxbityact ed 25

with ether in a;gélpef J@rcmsqj‘fed in water and purified by means of the ion exchanger Duolit

2-[ Bi s- (2-chl or mg‘“’% Eﬁﬂwtgﬁ)%%@’%l s el e, The o

hydr o- 2H- 1353, 2- e a co 655 oi hs of

1S-0

medi um vi scosity.. Yieldtd:Ba@ (30 5 g. of the theoretlcal). 30 T A
sol ution of 16 g. prith@"a@dge conpound and 5.5 g. of triethylanmine in 45
cc. 30 of anhydrous dioxane is added xgngxt gipolution of 5.75 g. ‘of N
met hanesul f onyl chl gqm@.@z-éh[bmaﬁylysmnqtg SpyDitdtniian-2H-0pWM se Wi t h| n 35

m nutes w 2h cooling and: Stll’l’ln qsrelc-B micated trleth 1 am ne-

hydrochl oride is . Ns?l@i"é f to Y PROsRE ‘H‘idg °E‘3“aporat ed. -
in a water jet 0}‘%& ‘E‘Eﬁ aggg“ n° E Nhous et her
35 for 4 hOﬂé’r&mtﬁm&:npﬁ lﬁJ"HlierEpara ﬁﬂﬂ:i&ﬁluﬁé’d&;ﬂewiﬂxporat ed .

and the re®ulti uon&@gé%ﬂb@%@ﬁl%jéd@@@(m W&M A ]?(3 akd :
wat er and the s gf%@ . % 6‘? Duol it

(A-102). The re%‘g ng’n’lszo ‘%‘T —‘F re o&‘rgggac |va§?§g¥charcoal and the
solvent is evaporaYeld | m6 8. (B3OS et oi] it thearetitaln and dri ed in a high vacuum over

Lerr]. TheSODr OdUCtAlsglut%Bto |16ngdof%§e a%ov%%logprolundsasnd%]; g of tnethylamme in 45Yc|c£e1r:)d[ g?. [:.L]l 6

g- . 1 f
1. 5060. Exanpl e g oo e A IR B b i ot LT R DR2H 1, 3, 2-
onxzaphosphor i npredpimteil th%mmze hydrochlon#c sdiltgned m wmz s®ﬁo “theofiltrate is

di pr opanol nesw t@@“&‘g‘ Ve ; °‘ g*eﬁeﬂ‘?ﬁ hyl gpe
oo o L i e L PRt e P 0

1, 3, 2- oxazaphos rﬁoﬂﬂalﬂa@l&bﬂﬁﬁw&r@&oﬂﬂ(&-@&) OfheMeduliing Sddei Eovell OPW Se

Wi thin 40 m nut esivad chart rthe seivent ispgveporatpdfin o meferiet Yacuuﬁx@dslaphmat ed _
triethyl anjne hy'dlrga:l“‘&‘h B "l The grpquetdy ehirerd e gictlpresutlt i on and the filgrate
is evaporated. Th %83.159@ s 50 extracted with ether in a perforator.
2-[ Bi s-(3- hydroxypropyl) am no] - tetrahydr012H- ~ 50 ' A

1, 3, 2- oxazaphosphori ne- 2-oxi de i s obt&m@d s a yellow 0|I Yield: 50.4 g.
(99% of the theoretlcalf?B‘;K@s‘B‘Tsﬂ ety ? ”y’i”‘thnb 32hove conpound and

&-2-
45 g. of tugethyl amsaamhraféé@ Cét -digedpartbll raﬁc!'§6 gL AR Bmnk P idodte. | S asided
to a sol uti.on obf ﬁ&hgene@ﬁloﬁﬂetx added ud facolydmnaﬁ 388 8. mhlZ&hlbxdeeuahydi(QZH-CC of

met hyl ene chl or iWWWWWW?WCSJF "‘}E ﬂ ) 55

t enper at ur e ran%}aﬁr@ rggf”gg’? %?8 plemge fochl ori de

is filteregh of f SHCithed T a &O*Mam It&fihyda,.m.wat eso j et
vacuum The.r esﬂ,d,@exaz@hokpmm-z‘wdelmomd@@ agéllowadt one. The solution is.

filtered and agai nYiddapdtheed?% ey Beurictthg oi | i's dissolved in 250 cc. of *

chlorof orm Ther o3 \§fon of'%.PP btthl vd Gimfiind and 4@@8&%&%&3 with 100
cc. of chilled veimkydreaathiledEchlofifeis a@ded ] tb la Bluh Ol U6 tg. bsmetﬁﬁes@if d over
anhydr ous 5%Hdi urhleide inat0e cqfimetheleme ehlorida diopwisewithstiming within 45 mﬁm itcar at of3 -

temperature: ranging from 32—34°C. The separated. triethylamine hydrochloride is

fittered off with suction and the filtrate is evaporated in a water jet vacuum. The

residue is dissolved in 100 cc. of acetone. The solution is filtered and ‘again ‘evaporated. .

The ‘resulting oil is dissolved in 250 cc. of chloroform. -Thereafter, the ‘solution is

60 washed four times with 100.cc. of chilled water each time.  The resulnng product is 60
- _dned over anhydrous sodium. sulfate and then. extracted with ether in a perforatorr - :




9 1,341,170

9 The residue insoluble in ether is dissolved in 200 cc. of nethyl ene
chloride The solution is filtered over activated charcoal and s
evaporated. The desired final product is obtained as a yellowoil. Yield:
30 g. 5 [err]: 1.4947. ’ '

5 Exanple 14 2-[Bi s-(3-nesyl oxypropyl)-am noj

-3-(2-chl oroethyl)-tetrahydro-2H 1, 3, 2- oxazaphosphori ne-2-oxi de A sol ution
of 21 g.9:of triethylamne:in 60 cc.13ift,1200hydrous di oxane is added to a 10

solutiom—of—37-5_g. of DI 5" (d MESYT OX progyl) am ne nyaronrom de and 21.8

f 10 2 -The#esiug insolgble i idiss9 cc. © ide. 1,3,2 -
gxgzapho orsf]ﬂg‘ 2 f:‘:%ﬁ rSH"?f“z%@“ %Ee 3%%?%*"6‘ Bmg;ﬁ)pvvl se wthin

60 mnutes at . a vig{1p o ure rangl ng from[err] The resulting reaction
m xture §s al | owst t b4dr.and at roomterrperature for 16 hours. -Thereafter,

the separated:- re,of . r|et i IJF? l,s filtered off
with suction and # Gep é’fpé”ﬂé::gﬂ ‘%@28 in tﬁmggdlf"'ﬁig’tz vacuum 15
The resul ting OiAl soluSiondéf$3 @l ¥adethylmitdQn 66 cc. of an6fik @mmﬁms adda@ sl ution is

washed flBve tsolmms -ofi 375 EOOB@S(:‘I:mesyibPﬁl)l-aauhevmi@bmede fand 238 @efl t hdPeaft er

is dried over duds Pfﬂq’ﬁ*} YOl ¥ o1 3H afa3-0n- 223288 'Eé’FP%P e resul ting
oil is extrad &ﬁ& f&g' oo O AU St e aaﬂﬁffag%tor The

i nsol uble re tuk'oSf i 1S edmmfd.’)the sepaldRdd mlx&i?eeoﬁth'iethﬁlmdﬂon’ilmd t he
sol utionl5i s fhalideeis dittered/eff wighcsurtion tandithe il dndvappractd 3y alwnter lztora £orat1éd The

product is drj edb® g “%TE ‘s\f‘éf @E 9 ‘1°s°fcg’8{°%%fﬁ%dthl§ss° of high
viscosity. Y'aéﬁyarous swh &difa gain ‘gﬁ d. resultmg oil is extracted 'with
Exanpl € 15  anhydrous ether for 2 hours in a perforator. The insoluble rediflue2is dissolved in

[ (3- NEs?Poxypmedwly Xg‘)ﬁ & lahd rtlese gofngibn) - iso filkerrd 0"1313a %ﬂ@thefé 18%'315&? et r 2hydr o-
qY

oH 1, 3, 2- oX g“gﬁ% Prodaect 3 dried i 36{8%6‘1"1‘}% i ippbaRgd a5 e

2-¢hl or o- 3-( 8Yd.) - tetrahydro 2H1,3,-2- oxaza- phosphori ne- 2- oxi de
in 100 c. of chhgfofmonms added- to a solution of 16.4 g, of N- 3 30

hydr oxyp? opyl N- 2-chl or-oet e h an #5
t%ll et hglaamp%e)l v (é'c}’l 1%??6@2(? mgik bﬁi"?‘gﬁ) aﬁg}?] V\Athl n an

hour. Stirring iassdfiod ioh28d cfmom ﬂaﬁ)-@mwrmnats@cbxw et hyl ami ne
hydr ochl, or | d@hosphofmd-z-ai@dn o wi tlﬁnmmmtxs gldedanc sblhadonfof 16.4 atof NH§- evapor at ed

in a wa e N’(’%@qu‘@glﬁ’léfﬁ@ d%f?’&’éﬁ@ﬂ il(%fa?fgﬁ‘/m gt wi th ether.
2 [ (3 Hydro gﬁaﬁz&éﬁ’%ﬁ}ﬁ i}éﬂma‘é%s%;ﬁ SORRRED - 35
tetrahydro-2 i ral Waiter JetOvstul@. The Rkl i efraated & <ol or | ess oi |
of medi um 35enioramromﬂt Y2-6(B ¢Hydro2propylh(2-chiegedyeAminoiS-(2-daredyleal )

sol ut ool ZSmertsGF 4 heomebvsent” it 3 gt o M UrHR o 7 in 100

cc. of anhydrSth & of qp&gtﬁgréc olution of 7.45g. of
met hanesul f onyl - ?HOI’I g:g l(n761 76 3‘?& of . anhydr.ous di oxane. dr opw se

within 30 m nut dssolgtion] of 20.5 g. omeaﬁmvempmdtaetw gmuleﬁwlgm he/in 409 ¢5e

hydr ochl d Plgwrw g inHe apsolution; of ﬁ ted
Ty e Oy TS aobte W sl IR @»3%%}%3 cangrate

resul ting soltuhalﬂdsf 1ts9mminé (iteafteq 40 tcand ether a&mdd{deanbd)e résoltings splistipmm [ hour s in
order ‘to preds ?#tmdtheﬁn %g gﬁf’sﬂ hﬂ#é Em° Pﬁtatfl ed and then

evapor at,gd. THRPIES &@Eﬂ% gﬁof:tglss cmgﬁfmé er i nsa
perforator. ThgoRUs i wu!tho i SRLO BRLOM ShEL. the 45

solution is wiedveds drredovewmmarmsoqﬂxmmﬁatemdbwgat@v peited. [he Endl stgfes Wi th
water. The sofewp ;ﬁmg depq i8¢ Migharcuamihs fat erodesy s atieied #saoEloR Rl i s again
evaporatsgd The ais § p. of evaporation is-done in a high vacuum50The

final product. |s obt ar’ ned as a yel EawpRrite.. Yield: 20.5 g. 50
[err]: -1.5048.- 2-(2-Mesyloxyethylannno) 3-(2-ch10roethyl)-2H-tetrahydto-1 3,2- _
50 Exanple 16 - . oxazaphosphorine-2-thione '_

1 2-thiono-2-¢ oroe d
2-12- Mesgy! ox »i%tﬁfégépﬁ ﬁﬂﬁ‘ﬂ% b 2 @rnosmé'layet‘?’ tﬁ@%)dzruam,s’% 55
of methanesulfonic acid in 30 cc. of anhydrous ether is added with stirring and with o
the exclusion of air moisture dropwise with such a speed that the solution ]ust gets
-turbid. The addition is finished after about 1.5 hours. The resulting product is pre-
cipitated in a thick layer on the walls of the. reaction vessel and is filtered off with
60 suction, washed with anhydrous ether and dried in- a- high vacuum over P,0,. These 60
steps too are carried out with the. exclusion of - air .moisture, The product is very
hygroscopic. - .- L e -
Yield: 8.5 g (more than 50 4% of the ﬂleoreucal) e e,
Mp.:. 42—45 C. (with decomposition): S e e




oxazaphosphorin
2-t hi ono- 2et hyl
1, 3, 2- oxazaphos

e-2-thione 12.0 g. (1/20 nole) of
enei m no- 3-(2-chl oroethyl)-2Htetrahydro- 55
phorine are dissolved in 450 cc. of anhydrous ethe

r. A

solution of 4.8
is added with s

g. 55 of methanesulfonic acid in 30 cc.
tirring and with the exclwusion-of air

of anhydrous ether
moi sture dropwi se with -

such a speed that the solution just gets turbid. The ‘addition is finished

after about 1.5

| ayer on tfe walls of the reactlon ve§§

sucti on, —4a
These
The product is
t heoretical) M
1,341,170 &

2- (2- Chl or oet hyi-aaﬂaeniﬁ)lvﬁ-cé
oxazaphosphor i ngitfn éﬁ(mteﬁatsiﬂ"ﬁt Therpaitdr, @Gﬂsﬁtﬁzﬁf@. _

hours. The resulting product is.pre- cipitated in

lngtnd i's flltered of f W|t

very h-G-Clilerogdliyi brmﬁﬂ-%{@nesylﬁryshs@-w@m‘ezﬁﬂéﬁ* 50: 4%

p A leu%rr]orf% cc. o m%&mg/m)

g. of 2-ethyleneimino-3-(2-mesyloxyethyl)-tetrahydro-2H- sﬁ,zu 3
2of g3 0mpBy y IChloride et i Do g

" o o

10 a soéuuonlg '

a thick .

Lh 605

60 steps too:are carrled outmuﬁdkrme exclu5|on of ‘air noisture.

Qt;xhe '

i
159. 7

ng./cc.) is ad ifgpys recipjtatey The methylsney chlorid g:;,‘“n s

2-et hyl enefemi NOgan %ﬁﬁ*&%&nﬁﬁﬁﬁﬁlx P bt o b dlss°1vﬁesphur1me-
5 2-oxide in 17&hee(prop&hora¢fhydir'm¢5prmttm«i ﬁneagntnl disfsolvzhd 1quhyumehlwcteh :

vi gorous.. stir#gyr anst: dhese | et hyl ene
chloride phase“-f~ LEate. The
met hyl ene ﬁhlory ot thk ToR8eCdnd et shIMith A timand 15
evaporated in awMadﬁﬂtmwaEhencr éided] -'engolvenths mpmhtslsdtuvwdmmm@a yellow

nmet hyl ene chIorWﬁquﬂd t is added i.h such _an”anount. to yi.eld a

et hyl ene chl ori.dey r? %E% her proportlon of 1:1. The precpitated oil is

agai n di sszsl ved

|n net ‘ene. ""chl ori |1t hér

i s "added-as previ ouspy and

t hese steps are repmwyloxwﬁxmmh@-smehiorpaﬂwatﬁeﬂ:mmyw&wmhwm*e soluble.in

nmet hyl ene chl or

filtered over ai:mkﬁga

oi 'y produmt
t hriee tines-
thus yielding i
20 1, 3, 2- oxazap
2- chloro 330( 2- ¢
1,3, 2- oxazaphos
sol uti-on of 25
130 cc. of. anby
resultlng ~m xt
and is the® al

triethylamme h

IS

I s evaporated i f e
Oﬁsr f ochilvtride and'l'dﬁm r'ﬁsuhq.?mngﬁed‘ product is a’ colorless, higlity vxscous oil.

a 30
2-(2- hydr eth
t et rahydro-1, 3,
Yield: 27.1 g.
above conpound
I s added tH a s
cc.

ne h
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trlethyla
The sol ve

g _§§ I%#m ﬁﬁgﬁ
lv
perforator threg ﬂﬁ&%y

The t hus purlfl
Yi el d: §3
40 Exanple

15rownmr<5ﬁt¢ m@tinvm Imr -Aihef rogult

~of anhydrougs

i de The cLs

Q}E Lhr@olu é%o
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1

" '; tried] _ @ I mﬁlﬂ glﬂ;ere'}'oﬂ’ w1th ?uctlon and
Qreb E’m et vaéini! TRY e @lwith ether ifi a:
ﬂﬂrf@faggté T%I I)auﬁmg zqzmﬁgmdgymeslé&(m;o%mg)-s 51-d1methyl-2H-

=OBOZARIOSPIQYING-GOXIges 1S qofalngy 95 ¢ CONUHeOlar e adde
‘d‘io -8 GF> B A Homemted: and 17.8-9,

dr oy%omoewrze 1 g25f HeOBYe SBmftund 8- 10,V btDeriaBy 0Ny in
120ecei sf hﬂmtrmt dy added ora aolutian OF 115 gabf qne:hancsdlf@fl

el ?f%g;ﬁ{?%

tef exr@dted Vit G Wdild

&irrine Wi "g?ﬁﬁ E‘Ey -0 13%:
1]
mr apofat g‘

iirek- Gt BdeS efik e CoF

yldﬁ?ﬁoé %—chloroethyl) 5, 5- di-fret.h-yl - 30°

oXaza ﬁosphorlne 2~Q§hﬂgah§ obtai ned' as a colorl
(57. ﬁ(ﬁaﬁﬁfytsmhﬁytwyemaﬁnopakz}chlo&eﬁm-M4wahﬁfo 8321 g.

and_10. of Xiry ; fi.80

P%"

LN llee'?a(i@ ! Pr‘
ttm A

: '..' cthieE st A Gwidti PP
{6 dmnﬁsamiamk lkekseﬂMmghhywtwmgaukéfﬂwhdw&@
are, ewrporatr.d from the’ mettiylene chlomfe/etﬁer éxtracts: and: the resulting*product

migutey

crysrallizes upoit stunding’ m the 1ce-box The compound is: recrystalhzed from _

2-(2- Ethylsulfn i &ef%yigntno) 3 (2 chloroethyl) ZFLtetrahydro 1

60

_3 ..l: E Elllple 20\ . -..’
2 (Z-Mesyloxyethylanuno)-3-(2-chiorned:yl)-2H- ,3,2-
- oxazaphosphohdme—Z-oxxde .

ar e

fresultlng
emedlammmm s gng uedﬁiym@_i_ndaa ml)d:ctdﬂanlﬁ'ddouktdlﬁﬁml s wéshed

r;mneseqm#emﬁoﬁéﬁewaporated
stand' at room temperature ovﬂExanpl e 18

30
dto a

The .
4 hours

& sepdt at ed

solution

hyleden et her in

40

ss oil.
of the

'_;rous di oxane
“n 90

"i‘{tmankguﬁgx ofd7tlazgi ofof et her

wide

ahd ether

55
3,2

60

A solutxon of 7.45 g. of methanesulfonic acid. in 40.cc. of anhydrous dloxane is'

added to a solution of 16.¥ g of 2-ethyleuemuno—3-(2-chloroethyl)-2H-1 3,2-o%aza-
phospholidine-2-oxide in 80 cc. of anhydrous' dioxane dropwwe withinr 25 minutes at a

‘¥

&

of trtethylantne in - -



oxazaposphl ori ne- 2- oxi de 45 A solution of 24.3 g. of

2- 2- hydr oxyet hl am no) - 3- (2- chl or oet hyl ) 2Ht et r ahydr o- 45

1, 3, 2- oxazaphosphori ne- 2- oxi de(prepared as described in Exanple 1) and
10.1 g. of triethylamne in: 60 cc. of anhydrous dioxane is added to a
solution of 12.9 g. of ethanesul fonyl®chloride in 70 cc. of anhydrous

di oxane dropwi se wit.h stirring within 20 mnutes at a tenperature ranging .
from([err] The reaction mxture is allowed 50 to stand for 1 hour..

Ther eaf fer the precrpltatedtrlet ne hydrochlorlde is filter 50
of f wi ﬁ N 0 4'4?0' od q acuum.and the.r ||lt| ng

oi |y residue téz@eﬁé&id &h@&@&hzi&sﬁt il R Clabiich k%ﬁﬂ%ﬂ@&a&n%xw th ether
and t heng WI t hura is Beatkd no xttunnerami-e -reagilgy ireméS-eMﬂr Irﬂzesoarla:ﬂ ietfapdratedThe fir st

et her eal “Bxt & d“‘f[lh Pd/ flrlzym the netyl ene
chloridefeth smélgg%% t prtye ?%e&)g{}: 5:;@ q‘}ﬂw aI liges upon
il 1 rom .

standing in d(fafbam tahn‘éd E@EEM
met hanol / ot her. YHdeI d.s g 109 F. - [err] -Eanple 20 60

2- (2- Mesyl oxyt hwamlﬁﬁ§3 3-(2-¢chl oroehyl) 2H1,3,2: -~ 60
oxazaphospho i.di.ne: 2-oxi de A sol ut f2 7.45 g.. of nethanesul fonr c-acid in
40 cc. ob anhydr 022 PeOMAREh ﬁetﬁylﬁsltnbﬁlﬁ&ﬁ-tﬂf'ahﬂcﬁo 3 g.. 10

2- et hyl enei m no- 3 (2 chI oroetlﬁ %‘} ez-oxét:za—- hos hol i di- ne 2-oxide in

80 cc. of anhydf il f El “h3.2- 11

azapho orme- -oxide ini rous dxoxane is ad ;
1,341,170 2.8 g of ethanolamine and 4.6. g: of methylamme in 50 cc. of %ﬂat ure ranging
from [ens]. Aidpeise 4t/20°@Bthiring Qcohtiudd 0t 40@Er ¢ Kolrs kCRGH Itiperdinie: Theul € 115 heat ed
to a terrperatpmlmtat@n lth anfiinep hydrashlprjde Iﬂ'rﬁéersbbﬁ/ewm srlcsloev oﬁlmteds in a vaccum

The oily resiSHRl E‘e‘(&c r’fj{fr‘ i - for 1 hour
and t her eaf t Ghnk ?% Ct's ‘ﬁi‘é@ r%llor wnhﬁgrorm Mer. The

resi due26 phormez-uhad iagibﬂ‘aihah’asei\/ﬁﬂﬁf aitl on of the extract | s purifi ed
chr omat ogr aphi cXieldy - Fs2- di?s“t% ioh the’ thesretml)Exanpl e 2 "The desired product is

obtained as a.c X lu& it " , Liss e jexanple 21 10
A e e o T

10 1, 3, 2- oxazﬂphbosphﬂiydme cﬂelﬂnel dtepwise Swith umnmg aa c podipitated:

2-chl or & 3- ( laping dy ym@'_ 1 off gyith !smesoluuon s 25
oxazaphospho :;% K s qqﬁef i %ﬁ %%Eﬁzu d to a

sol uti on. of &&ege-b@fore, n&'ﬁ hd e is flter in 50 cc. of
anhydr ous di &marsel ﬂamxmre methydan Msklorde apdpthdr. - St i rr| ng irs conti nued for

anot her 3% hoursY Zéﬁtﬁfeﬁ’atﬂtf!‘”émaﬁ'he 15 precipitated triethyl &ine
hydrochlorrders rI 'd of f with suction. Theflltratels evaporatedlna
wat er jet vacuum and the resi due imamgshed with ether several' tines.

Thereafter, the pr oduét(Z-Nbsybxxeﬂubmw-ﬁ-ﬂhy&tepétyﬂer&har,2-vm th ether.

2-(2-Hy oxyet h phosph ‘E;'H‘F hyl, - 2
ot rary et o5 e 00 f eni bl A hsi,%l"fié‘e@; el s o
yel | ow oi | m 200 cc. of anhydrous ether dropmse with stirring at a temperature 24h

(59. 4% of tFre_-lQ"IﬁbmtétalpﬁaVl in P4 és| reached nStigfing3is- qony ued)forﬁémmmsﬂfonyl

cntor gy 1 (il R el T
t he. above co te jeBvaduund TThd Febi g,ﬁhzg.:canhy rous

di oxane dr opvii s &: I\/\mixturesrtfle:her : medtitylegodiloridg Updh eardin hie ticadbex) 5 _
triethylam nénahy st ?l’éﬁafegg F‘Ss“i‘sr ITthEIP@éucéFSf TCVW%WZ%@WGWEF ¢fhe resulting
solutiog is %z 15’5 %"r acti vat-ed charcoal Thereafter the4 ol vent
is distilled:off.:I noqaévacuum The.residue i.s three tines shaken w t'h et her
and the ethereal extracts are all owed to stand n the i'ce-box for several

days ' The preci 'ng" r %@I lized froma
1:1 nmixture rretzrqig ggéfaﬁ cth’gmeth §?;° “atﬁyq&‘tem% a 2 g. (22%
Of “t he ggheoreti A:@dh)twn of 11.4.g: of tnethylaxmne in 60 ¢cc. of methylene chloride is addedtoa 3050
N suspension of 12 'g.- N-(2-mesyloxyethyl)-N<(2-chloroethyl)-phosphoric. acid . amide
dichlorideand 6.5 g. of N-(3-hydroxypropyl)-N-(2-chloroethyl)-amine hydrochloride in
90 cc.’ of methylene ‘chioride dropwise. with stirring: within 15. minutes at 25°C.. and
with cooling when: necessary, Stirring at room' temperature: is' continued ‘for 4 hours.
55 Thie resulting reaction mixture is evaporated in a-water jet vacuum. Anhydrous dioxane 55
is'added. to the residue-and precipitated triethylamine. hydrochloride is: filtered off with
suction. The filtrate: is filtered over activated charcoal and again evaporated: in:.a: water.
jet vactium: The resulting oil is' dissolved in methylene -chloride and the solution is
alternatively washed two times with ice-water; 0.01° N hydrochloric acid and: a diliste:
60 sodium bicarbonate solution. The thus treated methylene chloride ‘solution’ is* dried 60
over anhydrous sodium sulfate and is evaporated in a water jet vacinimy The resulting




Mp.: [err]. Exanple 22

2- (2- Mesyl oxyet hyl am no) - 3- et hyl - t et rahydro- 2H 1, 3, 2-
oxazaphosphorine- 2- oxi de 35 A solution of 9.6 g. of

met hanesul fonic acid is added to a solution, of 19 g. of 35 2 - _
ethyleneimno - 3 - ethyl - tetrahydro - 2H 1,3,2 - oxazaphosphorine - 2 -
oxide in 200 cc. of anhydrous ether dropwise with stifrring at a tenperature
ranging. fromJ[err] until a pHwthin 3-4 is reached. Stirring is continued
for 15 mjputes and the supernatant eg| ﬁrﬁ@' l'ayer is decanted from ty
separ at : —o¥ | des
The sol ution |aliéeida&fcm\reﬁv&:ﬁesmmﬂ@deﬁhh%cﬁahal@ﬂded1&9h§ua@mﬁxﬁt ed |n a
wat er jet vaculien fiffhprogust ischbwingd asex fainslg tyeldwiail- a per f orat or -wrth 250~gc.” of
a1:1 mxture of ‘@i}‘}r is gd met hyl ene. chl ori-de: ‘Upen: st andi ng-in* the .
i ce-box, she fi nar pr.oduct .. separ at emlgjystal s.. The product is

recryst al | | zed fz-qmz\&synxyﬁrop"yla—(z;éhl@&hm)-aﬁiﬁdj srethwoediﬂ)-ﬁiﬂdhsﬁrb-dH- 45
Yi el d: 9 -oxazaphosphorme-z-oxrde : )

i I(: 2- chl[g {)]et :hll)‘—‘ ’Zﬁsﬁ[ﬁwm&%@} Qﬁﬁ

g.
A sol ution of ahiineé‘ingo ccmi;f:hethym:h Mneaddadﬁ&hahove(sﬁspmﬂbmbpmmhl oride is

added to a 5(pt1 ' gqolm%a@ps € Thereafter,. stu'rmg 18, contrnped at room temperature for -
ol B S
6.5 g. of15l\l-(3m oﬁxwﬂf {s O el I @i igaih i de isn 90

cc. of met hyl qu:orahﬂcnlajeradr 0 Wagiem\iThé) rebliisg mhgs ‘dliakeni tired Gimes mithes at- [err]
and with cool | deH% er ingiried g h@‘ghtva‘l“%rﬁ"lee‘}?%ﬂmw@d% cont i nued
for 4 hours. AneC 8 %"g th1g reaction fixture is evaporated ina -
wat er Jetzovacuumn Anhyﬂmzus dlexane 55.i s added; to the r.esidue ‘and 20
precipitated triet hél an ne hydrochl Brimpls 255" fn I'tered- off with suction. The

filtrate is filtered@bmpyislf %;'eﬂmemiﬁm gﬁﬁ@bggatrtfahmporat edina < —
2_

water | et vacUUm,ThgakRgks s R B e Y SR OF | de and
t he sol ut®on |1§3,abx*aap1mﬂm wa&tﬂn&smiahpleueammarg .01 2§ :
hydrochl ori c are pthylasyint i Hﬂlqgt ef §Bydrous dmwdummmmm e sefgfiontdfon.  The
thus treated rgp aﬁﬁ%’%ﬁ lgg}ndﬁlgl aﬁcﬁwﬁ‘ @; s dioxang %vﬂ’gﬁhydr()us :
sodi um sul f at es:ﬁﬁl § Snfa o B e o 0l i ng
1,341,170 éther: are added the inixture is.cooled to . 10°G.2nd)ktimng51s eontifued t@dnaiRyer al3ot i mes
with anhydroushali &FPF§°¢ Fr}? lP«'gm hydsqéhlpride js Bt Qﬁamﬂu iopjpad £ naI
product i's obtH, adzgﬂrwg N o fm’fmﬁb"“;ﬁ@rr]

1.0538. 5 chloride. The extract is allowed 1o stand in the ic el Q ed several times
52- 35 thus causmg the desired product to crystallize. The crysmls are recrystallized from the 35
[ (3- Mesyl oxypr Vﬁ{tzlmétﬁleoroet hyl)- ani no} 3 (2 -chl-or oet hyI )-tet rahydro 2H

1, 3, 2- oxazaphosp -OX|de 12 ¢. of

N( 3- mesyl oxypropyl) N—‘("Z .chl oroet hyh}mﬂgmquhorl c aci d ani de d| chI ori de are
di ssol ved®i n 60 c@IB@{Z-MYIWMMM6P(2-d@syh>mdﬂﬁl)-&tr@ydmf2fi-l,3,2- - -
N-(3- hydroxypropy ( 0 ari-de are
suspended t her;gi§h %&mggﬁh‘ﬁ;“’@,ﬁ °ff§dﬁ E&&llﬁﬁaﬁngi %ﬁﬁi’:ﬁﬁe 60 cc of :
met hyl ene chl qihbsgiiforiaraéid aehitle dlichloridenin SBORV & chldFofueil Sdrdpvisel &om«cseumth stirring -
and cool i4Ag atl %’?ﬁ e rﬁaq@peaﬂmnhermwm djtg b@bmionmﬂdwwdﬁMtenﬁQr ature

for another 4 0 f ot with sycti icuum  The
ﬁquﬁ%ﬁ'{ mue‘%%ﬁm S ﬁ‘ %ﬁh %f['ﬁ @

resi due i's tr|
triethylam ne chlydetbﬂh aninele- B S 21.5chloroethyl) I-tteraayﬁrof TZHW 1,3;2 S Wedzaphes- The

filtrate5Ps flﬂhﬁf@e' ; ltﬁsg Ob?fﬁ%wmgg% o es ool swdiag-n 15 evaporat®d in 2

wat er jet vacuumg-l en three tinmes w th anhydrous

ether and thereaffer is dried in a high’ vacuum -The desired final product
i s obtained as- al’ymldummosm Digh of Mieadbolve- cofipdind) andB6.6 g. of silver| e 1..5046.
2 sulfonate in’ 150 cc:. of anhydrous acetonitrile- are refluxed for 24 hours with the .

55 exclusion of light. The precxpltated silver chloride: is-filtered- off with- suction :and 55
the filtrate is evaporated in' a- water jet -vacuoum. The residug is triturated in methylene. .~ ..
chioride. The ‘resulting mixture is filtered -and.the filtraté is shaken twice consecutively
with .chilled-water, 0.01.N . hydrochloric acid. and:dilute sodium bicarbonate solution:

The- thus ‘treated’ filtrate- is. dried ‘over -anhydrous ‘ sodium sulfate- and - filtered over

60  activated. charconl. The resulting: solution ‘is again evaporated in a high- vacutim, the 60
residue is shaken:several times with anhydrous ether and the resulting oil is drled ina
high vacuum. iThe- des1red ﬁnal product is, obtamed as a colorless oxl o

- Yield: 108 g.v . - oo
imp®: 14905, .



Exanpl e 25

2- (2- Propyl sul f onyl oxyet hyl am no) - 3- (2- chl oroet hyl ) - 2H-t et r ahydr o-

1, 3, 2- oxazaphosphori ne-2-oxi de A solution of 24.3 g. of

2- (2- hydroxyet hyl am no) - 3- (2- chl oroet hyl )-2H-tetrahydro- 25

1, 3, 2- oxazaphosphori ne- 2- oxi de (prepared as described in Exanple 1) and
10 1 g. of - 25 triethylamne in 170 cc. of anhydrous di oxane is added
dropwi se to a solution of 14.3 g. of n-propanesul fonyl chloride in 70 cc.
of anhydiBous di oxane dropwi se with 48#5¥0ng and cooling within 15 ni3nutes
at «a tenperature ranging from [err alIgi;etlrrlng IS~ contlnued for a short

period of tlrrea et her are
added, tt mxt u%g_ éﬂrl(%ls@%&%h{,£h 5f§33 ag’?lfﬁg s cont nued for anot her

30 half h abféﬂ46¢ b 3-@tHyyroaath y‘lam -d¥(z>dhdr Hl-t&raf)ydrd-er ed off
with suchi on b TSP 1¥°a%'®4esipﬂalﬁtd ¢haecdal And
evaporated ing ﬁjn‘('il llﬁe%a ﬁ:ﬁ% B in a
perforator Wlia zgn.aotogr-phe aﬁt erieﬂgmﬂmgm AR i€ thThe extract

is all owed tosusmoan'ﬂhel spivanhis evap@atxbin. aawackr jes vasounpdnd higchily ﬁesidtreaé washemas 35

ey S ol PR e e, T AL e D)

Exanpl e 26 40chromatograplucally over a column of silica gel in methylene chloride.
2- [ Bi s- (2- mesyl okigldt h;d g-aff % ol t@‘r@@rmyl oxyet hyl ) t et rahydro 2H 1, 3, 2-

40 oxazaphosphoriie- 24%i de A sol u . 10.9 g.. . 15

N- 2- chl or oet hyl - 318 DPRLAREHRT aiﬁm_‘l; 2 Qhtorbdiil tz?x\lt!e de18p. 150 cc. of
chloroformis addg%j totg sgﬁd%%gga (;)Htél(néLZ-gxxdeOy]g NN-%IE’ ?2’ chI oroet hyl) -
phésphori c aC| d Aamhdien eﬁ%ﬁl&wﬁlﬂ@-lwdrow:dmmw -(&Hilardih2Hitdnbyin-se at [err]

hin 44 OREARpOSD. friped 1 81%d {200 |
:‘Mo£ Isgveral h&g&%l ch}gi ﬁ’eehé?;f @2‘5 "Ha?(f 4 gofgsf#??té $ léénigl et hyl glm |ngg

hydr ochl or i dethatsthé telnb sfnot/\ns‘chbcsvueiﬂcnsumibe cfmdnﬁerderbzeanbﬁerMpor ated and
the r es St i nggE EESJ Gibepresmmdttm%tl%@why{lmch@m'exs Siltarede off Ushjmctm;éuspeny on is

fil tere >and te lting

chl oroet hyl) e W}:{‘gig"f%mﬁm }J{E?STUTgLH ““°“ - 1,3,2 -
oxazaphos- 5Oether i 1n a pﬂnlbﬁtoﬂéFlﬂethmﬂlexttas: xohroﬁedne@ka:asm&mxcebéx wﬁ&teﬁ}hnsol idifies
upon seedi ng. the (%?snl:gd final produzct crys §§crystq!]é;e¢2frgm c@80% of the :
theoreti®al). F.g° g gA ?S’fe“iag 2 g of the above- conpour® and
36.6g9. of silver net hane ‘sul fonatem fofd» cc of anhydrous acetonitrile are

refluxed for 24 hoan(Q-Msylctxyétﬂlw:zﬁﬁ)-B-(3-chlompmbyl}azmtetralfydﬂo+lg}tﬁ- The precipitated

silver chlorldelsfllt £ thefl tels
evapor at®d i n g rﬁi aﬁéa,&ﬁiﬁﬁﬁ,"ﬁ?ﬁ%‘"&&ﬁl ﬂ@‘% " et WYl ene
chloride. Thephb dtdnﬂ& diihideidd B J0Scc. ofnhecHyRAE &o wi in§ shaken
t Wi ce consecuati2ywl. ymd.wﬂhcwhlglalsed:essamatsemng@s C©1ltmN:d dn yemoethpegatire foaci d and

dil d ¥ RAer § d d
PR R 20 e *m@“d,s;sz?ﬁﬁﬁféﬁari@il “The

resulting SO|i’d:'&ﬂ @iﬂmhﬁfuﬁ:@ﬁlpﬂnﬂbm oaanaﬂn bmsacc £ GhionyBéhlokidd in 20R€E of 60 resi due

i s shaken se\ﬁébailformll t@tc 1Ef’amftbmacp%d1etsqlwgnml is dried
7 g vadg %v m@ St Sl besbent or 22 ol
Yi el d: e i

romato lucally as described in Example 9. _
1, 341, 170 Yleld 8 g. (60% of the theoretlcal) 13 Exanpl e 27

2- (2- 1 sopr opy! sdl-f o¥ytBX&et hyl ani n %é-chl oroet hyl)-2Htetrahydro-1, 3, 2-

oxazaphqgphor i ne- 2- ] _
2-(2- hyg’ﬁoxyet hyl an210(n @éﬁ{@’%’ te@ahlydr?]ZIa 1,3,2 5 50

1,3, 2- oxazaphosp\hsﬂutme-oz ldaﬁlxie(l(lpreqﬂérddmwndd@oylldbbddq in Fxeupfe 1) and

10. 5 f oy 'em od dwérexy | ut f
143 g féf E &@Xam ,gegl T e ﬁmggmgﬂﬁr cpse
3,270;

wWithin Ha de as. descnbed in Example 1) and 105 g.
-(1/10 mole) . of tnethylamme in 60 cc. of anhydrous dioxane dropwise with stirring
within 20 minutes at a temperature within a range of 28——30°C. The separated triethyl-
amine hydrochloride is filtered off with suction and the filtrate is evaporated in a water
60 jet-vacuum. The resulting oil is extracted in a perforator for about 1 hour with a 1:1 60
mixture of ether and ‘methylene chloride. Upon. standing in an ice-bath, colorless
crystals separate from the ‘thus treated solution. The crystals are recrystalhzed from the
same -solvent mixture of ether; methylene chloride (5:1).
. Yield: . 224 g.(67% of the theoretical) . . : )
65 - Mp.: 100—101°C. S Con 65



ranging from[err] The separated triethylam ne hydrochloride is filtered
off wwth suction. The solvent is evaporated in a water jet vacuum and the
oily residue is washed 10, wth ether in a perforator for 2 hours.
The‘th-'er“; “it 1S extracted twwce wth a mxture 10 of nethylene chloride
and ether.' The extracts are filtered over activated charcoal and

evaporated. Thus, a clear yellow sh and highly viscous.oil is obtained

which is purlfled chromat ographi cally over a colum of silica gel in

met hyl ene -ghl ori de Yield: 16.4 g. (4p%170f the theoreti c_aI ) 15 1% .
[err]: I—4927 ' ' ' =y
15 Exanpl e 28 Example 31

2- (2-n-Pentyl sul fon?’r(b%%‘rmf%ﬂvﬁ% ' {%ﬂﬂﬁ?eg’cépmyd’?ﬁbﬁ ahydr 0--1; 3, 2-
aphospi 2-0: ,_,g‘_

oxazaphosphor i ne- 25 0uludé & $08 Y4t (K10 Goley bf Sncfhancbilons! chloride-in adhydrous = :

2- (2- hydr osyet hylioim- BQ}ldea-dé@wM{qwfsamﬁd‘h, 27 gfﬁymtmoaa‘)yﬂz-a-eﬂﬁl}z-hydmxy- 5 -

1, 3, 2- oxazaphos phyding -Z—e@l-cﬁélf}_’ eeghydes - gHschdhee fﬁ plign

105 . of 20 ;*s?ézmr%-o;n d% vl s 4

17.1 g. of n- pe Grofe mnf hifd G 6508 bilanhRiréis ‘GioRdne ErdgifId Fitk] LEHRNE :

t horough storri mglnamd ohifedsiak tenpehurhwithut _l;he rtngerpezsm-a"zre 'nmqsecfp&iwtrl se‘labove

[err]. Stlrrlngnﬁ@ymlhﬁ@ °_1 13 Spetigiyail ?ﬁlﬂ'm Yam‘%@tat.ed :

triethylanine hyl} 8FHIBLT i-' ﬁ f I?ifd pesad @

filtrate i s evapog ¢ .water Jet acuum e resu ng ol s

di ssol ved s chl or ¥ield: 221.0 @r (60gnof nhaslhemhculbt h di'lute hydrochloric acids. a

sodi um bi car bonat eMs] ut3%ori3®kd wat er. The 't hus treated sol ution is again -

evaporated. The residue is extracted. W|th ether-in a perforator The '

ethereal extract i's allowed to stand-Edampe3pce- box whereupon the desired

final product crysfhe Followisg rekipe ussusctbtprylstmduptmeobfflﬂﬁaﬁﬂoectm coraﬁmng

Yield: 10.5 g. §ch 30 gog, %ee fftiae qua%taﬁesw to'the-present ‘invention: © -

g:".

30 F.: [err]. Exanple 29 -. - o o .
2-(.2- Mesyl oxyet hyl amG&)po@rd(ﬁcoﬁd]ﬁgOfOOEfampIﬂ]) 2|+tetrahyc$rooekgB 2- 20 -
oxazaphosphori ne: 2- ox¢ue -7 “A'solution of 5.1: ' '

di propanol am ne. and :;gse i-ethyl am ne. i.n 150" g. 4';.5 5 met hyI ene
di chl oride are added]‘%ﬂ %gyrf&ﬁhén of 9.8 g. of “N-(2- ne3ys gxyet hyl ) - phos-

y
phoric aci @ am de di cMhgaesivgiestéare50 cc. of net hyl-ene, di @tzls@)kg de dropw 28
with stirri-ng at [err] and with cooling as necessary TTTTg i S continued
at roomterrperature for anot her hour. The solvent is & P ¥ed off ina -
wat er #j ets~vacuum and tri et hylam ne 40 “hydrochl oride is precipitated by
the addition of d| wheanesnalmd acsvefqoinp@neds pafsied dgeier witht B dgeof b staclmgai n
evapor at ed”i n a thyp eroustl ¢c. of -

Fﬁ‘gﬂ' chZF e.. °H)8 ' oJoog
chl oro- foggn }‘g% 13; 27Nm %‘hm% t higgny!
chl ori de ln 20 cnclstna? «ad oﬂfdf{hh%axﬁ dtﬁtidf mmwf rﬁﬁaﬁﬂﬁfgla&ghary‘\fter
conpl etion of t Ipefduogazfttheoabpvetrmesm w«rdomdlﬂsrmudﬂshethnmm mOIOONdhgds ochl oric
aci d and thereai";e ,fmhrgsﬂgllﬂgg“%eg’év Baying e digr rse'by- Aelluirsiy 5 | is
then dri edspver yuliditcgilin ool o Aliting 106 ko l\se;ﬁ,ghtsf oot E% 0ff35 45
and the resi dueap;ﬁynfguzc kedvereGhtiC eamaklo%ﬁghplm 05| they, - @ﬁsqtﬁiﬁgﬂfeldﬂﬁdedﬁtﬁxaﬁm e 9.
Yield: 8 g. (GO%reﬂﬂs meﬂrstkemi Fng. and therediteFypplyise col3@Ing Gryers up
2-(2- Nbsylioxypré,;g%/ B, Y‘i Kg“ﬁ;‘?“@h ’B”ch'E’ﬁW. Ftels Gplosty by apply-
oxazaphosphori ne- 2 0% d ution of 11.5 g. (1/ 10- -mol. e) of :
met hanesul #®wnyl. chl ori de in 70 cc. ofEmamplgdBous di oxane are added to ao

sol ution of 25. 793 m:oofrmme comgpounl. 41 IS‘% Agride gy Blog ingors glap for e - (2 -
chloroethyl’) - && peLipR Egun ““";fm._i-,.-:ﬁ"l‘g?_j,i phTfeHn by oSt anong§
oxi de (prepared ﬁté'rqmdm' "jm& 06y THY RaRNer PFocd3gng ik effected under ‘aseptic condmons

2-chl or o- 344 2- cmh@rcrysﬂ'_'___ .,_emgytmdaxs se;ﬁﬁted by centnfugatxon nd dried and held in-an 45
hydr o- 2H 1, .3, 2- @ERPIFTR S AT 1SFaxeg @ ’

gltyy and 10.5
g. (1/10 mol e) 4 :ﬂ%pw se i

with stirring thﬁudglbﬂd&ﬂigmﬁmmm han&g&ﬂﬁkaﬁﬂtmmwehﬁkfk gkeﬁ.&ﬁlg&stﬂi [err].
The separ aded t lfqretsmvent afraqtige topppundhfoo steddisy” hlsl queﬁed_ pwfotenWStf:brn-s uct Bon

and the filtrat o g 14> B esul ting
oil is extracte: ﬁpaﬁggm%”a Z\g‘ho%zlﬁ otgos :}emxture of

et her and et hylieieorditeorithtie mﬂhaﬁdf ‘the Stdﬁorﬂ‘l‘ﬁ‘ehtﬂxg-fhégbm quﬁm& eid ess

crystal s sé&ar asla‘lﬁw’mﬁmd@ﬂmm&dmbﬁqalﬂdﬁmwmm In Pider to1pyoducalinjectione 55
recrystallized # ws! ﬁ &c. of water purified for injection solutxons ‘are added to-the content of a
. ‘ is dissolved therein. : '



same solvent m xture of ether; nmethylene chloride (5: 1). Yield: 22.4 g.
(67% of the theoretical) 65 Mp.: Jerr]

65 14 1,341,170

14 Exanple 31
2- (1- Et hyl - 2- mesyl oxyet hyl am no) - 3- (2: chl oroet hyl ) - t et rahydro- 2H 1, 3 2-
oxazaphosphorine 2-oxide"A -solution of 11.5 g. (1/10 nole) of

met hanesul fonyl chl ori de anhydr ous di oxane is-added dropwi se to a _
sol ut i onjgof 27 g (1/10 nol e) of 2- (;41gt7¢1yl 2- hydr oy- et hyl arri no) -1§3 - (2
- ehlo 1 ' ; - i '
(prepared from 1WH1\ eth am ne and -

Z- chl or 0£3- (2-ch dﬁ“ﬂ “H%“)ﬂct"eﬁe“ﬁfad Wé‘l"%ﬁz?PPs&h“S’dZ" @%&%‘&?ﬁ%éﬂ?ﬁ@??ne 2- oxi de
as, descrl\b'ed in Exanple 1) and 10.5 g. (1/10 nol e) of triethylamne in 65
cc. of anhydrous di oxane dropV\(fe vvrth B2tirring 10 Wi thin 20 m nutes at
a tenperature wthin the range"of [err ~J preg itated 10 :
triethylam ne hydrochl ori dg—is-figtered o #"spuction and the filtrate
is evaporated in a water jet vacuum Nhe imipgl oi | solidifies upon
standing for a short period of tifre. 1970 s ecrys allized twice from

|sopropanol The dﬁSl red:-fin aI roduct jﬁl ned ashcol oer S crystals
15 yésitah G 2 00 e A e T 5

15 M p: [er rgr 1o AVdardeh &6ifd ﬁlﬁchlxﬁayuﬁ& stit@ted Witk apr odlct i on

of 100,000 drbvgueasatemmramm mg:fsdfvno (rovy . havifig anealshl;tor \bem nd accordi ng

to the presenﬂlla 2 rhtp Barbopgloms, R and R; being 1‘%‘1‘@‘@ u{f ' Exarrpl el
ere being at bo alk ls ONOXY, group preséit e molec :

5. 000 kg and alk represen ?:‘Q cﬁg alkylene group having 2 or 3 carbon atoms

4. 000 kg LacinGS¢hain intervening between the group R and the N atom and, if branched, havihg 115 kg
Pol yvi nyl pyr r dlt4te qpyaber of 3 or 4 carbon atoms; X represents oxygen @r @gpjmkgsach‘r@ cum
0.575 kg. 25° ;independently represen%lgﬂ@gqnmrnag ﬁ@&rgé‘f“g with 1104 .carbon atoims; .

: 2 or 3. = .
0.250 kais "5 A compiid M3 G DRGEY R 57 AGdrRn GRAROUNG S S
passed toget hﬁB Wlthmg of corn starch throug SI eve having a nmesh

size of 1 mMm A : tﬂhd mrﬁrxe'da ghﬂ 8f or med with
a 10% sol utio cﬁ'{g ﬁmf“%' 5 indad noi st
product is granulat aSS|ng it rodgh a sieve haV|ng a nesh size of 3

mm 30 It is then drled and round to a-particlie size of 1 mm Finally,
the reme®ning auxiliary p s~ of - t%he abovd:tHripe are sieved and20

t horoughly adm xed and 100 0 dragees are preégpd each wei ghing 140 ng,
having a dianmeter of 7 mm and a- canmber di aneter of 6 nm The resulting
kernel s are coatéed ¢ompsradretlinebivrigme BvdwereigynllcfrsnﬁH vaneh & i Ehe a |l ayer
resi stant to Peiayisyifenesy;ggoup GH3Q.0 gT%tH‘beﬂ@’asB‘FPnk‘@ﬁFPQP f(b'ht“ﬁl“sl?O ng.,
then 35 applying a cover until thedepsmel weight is 205 ng., snoothing the
suraces of the kernels until the kerpel weight is 215 ng and t hereafter
appl yi ng col ouringl ayers up to a kerGkdl wei ght of 240 ng. Finally, the

coat ed kennel SaH & dlns 'isﬁgon %%%ycggls@gp_y ing a Iayer of’ hard wax. 40

Exanpl e 5. Alkyl sulphomc acid esters of 1,3,2-oxazaphosphacyclic co ofasVelalthed Of active
compoun and iaad;inmmae béréitiiefde de&nﬁddhhﬁd'eferﬂ_ﬁcetcaangbﬂﬂ B¢ 1 k3. pr oduct 25on of

i nj ection so r#sProceﬁshfef dfothe iyl splfomigtacid susy of bd2-pxaeaal | i zati on of
the active c ‘%ﬁﬁ%? ﬂ}}g - SVI;L"“t‘f‘?ﬁ‘pﬁ%‘igutl on thereof is passed
through a filter hol ac germ; “The further processing is effected
under aseptic conditions. ‘The crystial | i zed compound i s separated by
centrifugation and dried and hel& at nosphere of ethyl ene oxide. A
sanpl e i¥ taken and hecked for p _‘{%1 erility. After clearancg for
furt her proceSS| ng i's obtained, the c s mxéd. wth sterile sodium
chl.oride p. a. |n a wei. ght proportl on .of 100 to 45 under. aseml c
condi ti ons,

herem Rg has the same: meaning as: Rin formula Iorisa thydroxy. gzoup, R, has the
.same meaning-as'R, in formula:I-or-is an alkyl-group having from 1-t0-4 carbon atoms
:and -being - substituted -by : a . hydroxy :group,: alk :and X -have-the same meaning as in
formula I and X, is a halogen atom, to reaction with a compound of formmla'V-

A L

35 35

O



t hus producing a finely divided honbgenous m x. Another sanple is taken

and tested 50 for its content of active conmpound, for sterility and
freedom from pyrogenous com 50 pounds. After clearance for further
processing, 145 ny. of the mx are fi117ed rto flasks of 10 m. each under
aseptic conditions and 1 n an atnosphere of nitrogen. The flasks are cl osed
with aseptic st aout sachouc. The finah-check is made 'in
accor dance V\/ltrﬂIW” Hm"ﬁummlfons of the Sectiogn "Testing for good
quality andg55 * wtarikity" of the G Federal Health Adm nistraton.

| n order toproduteThjeCctTOomT 55 SUrUtTONS; 5 CC. of —water—purtfied-for :
i njection sol ut |thrsmgggémadldealnetmmasc&nnéwmbﬂVanﬂ Zoanid myhdve fthei sameli ssol ved
t her ei n. WHAF“%Q‘ ulf oni ¢ ‘acid esters of

1, 3, 2- oxazaphosphac&c?ﬂ acm@§EMﬁM¥% d@hﬁia | [err] wherein R repneéents .
a hal ogen atom or an aIkyI sulfonoxyBQFﬁhpmMBV|ng a straight 5 or :
branched al kyl chain with 1 to 6 carbon.at¢nms; [err] and [err] each
represent hydrogen 5 or an .al kyl group- ha@?ng from1l to 4 carkgn atons

whi ch may be substituted with a hal ogen atomor with an al kyl sul'f onoxy

group havirmg a &hérahghtand)&lhﬁ\&rthd‘ladleaﬂe g sHaifermula tIN ahd tatk 1@s ctersaon at s,
[err] and [err] msestingops il éorymle & to sraction with asppporpdoofy femrils Yher ; there being

at | east one al kyl sul fonoxy. group present in t he'; nolecular of fofnula |; 10
and alk represents-a straight. or: braﬁehed alk@ﬁﬁne group. havrng 2 or-3
carbon atons 10 in a chain: |nterven : :_tme; -the group R and the N atom
and, if branched, having a tot £.27°0r{:4 carbon atons;" X

represents oxygen or sul phur; edch%{r hdgn_ly represents hydrogen or .

an alkyl group with 1:to 4 carbon at&s; = : |s 2 or:3..15 .- 2. A
conmpound as clained i im71 mhereln 'S, '|s h drogen and m 15 -
is 3 3. A corrpr}"mgﬁﬁaggﬁ s T "%g}%m ﬁ B8 f onoxy _
group havipg a stra g,m,,e&ﬁgbr , 1 to 6 carbon atqggs, =
[err] is hydrogen {err] I's the [err] chIoroethyI group and alk is [err] 20
mgmpound as-claimed in claim

[err]

3 wherein alkls[e’rr] and’ Rlsthe_met I | fonaxy.. group[err] or the

et hyl sul fonoxy group [err] or ?I K hk§ ' %M ifs 't he met hyl sul'f onoxy
group [err] 25 5. AlK p Q IrNgstier s of

1, 3, 2- oxazaphosphacycl i c conpo S as c<l>a| d-ifi~effaim1 as herei nbef ore
descrl bed with reference to any of Exanples 1 to 31. 25 6. A process for

the production eheréib R, Biskhd saitiinbaif @s BGorthuR St HHXK, atamaﬁmhwéawea:ame
phospha-cyclic mmmdsfmulcll,apnedlmmﬂ;laanomnoundvbfmmdmﬁpr| sing A

subj ecting a corrpound of formula 1V [err] wherein [err] has the sane
nmeaning as Rin formula | or is a hydrggg@roup, [err] has the same neaning
as [err] in formula 'l or is an alkyl group having from 1 to 4i1Karbon atons
and bei ng substituted b h dr oxy gr? al k and have the sane neani ng
as in formf a Immnggl com oadﬁ‘%'l“gﬁgﬁ %‘ff)‘ﬂhfv’taodf%%‘l“ﬂolﬁwwgé“%npodﬁd of
formula V 35 T ° : [err] .

35 16 . 1 341,'170-. Rs
16 wherein [err] has’ the sane: near@()ng as er
have the sane neaning as in fornula. 1. _
formula VI [err] Ra—-ﬂlk—‘—P'—-:x

N

- " Ra O

-_] 'n -orrrula Vv and Z and m
sylﬁ cting a conpound of

whenever one or more of the substrtuents R:,, & and R; represent or carry an hydroxy .
group, into halogen atom(s) or :group(s): ~~OSO;R,, R,, being a straight or branched . -~
20 alkyl group having from 1 to 6 carbon atoms, and, if desired, replacing one or more 20 .
of any halogen atoms in the resulting compound of formula X wherein none of the : .
- substituents Rg; R, and R represent or carry a hydroxy group but -where one or .more . .
of the substituents R, R,, and R represent or carry'a halogen atom, ‘with ~—OSO;R, h
“group(s) -by: subyectmg saxd compound of formula X to- reactron w1th a compound of
25 formula XI: 25

- M’eQSsz., :
by X1

E
¥

wherein R, has the above g1ven meanmg and Me 1s a mé’tal of the first or second main
or sub-groups of the periodic system: of elements, -
7. A pharmaceutical preparation comptising a compound as claimed in any of



VI 5 wherein [err] and [err]have the same neaning as in fornula IV and
al k has the sane 5 neaning as in formula |, to reaction with a conpound
of formula VII1 [err] wherein [err] has the sane neaning as in fornula |V,

[ferr] has the sanme nmeaning as in forrmula V and X, Z and m have the sane
meaning as in fornula |, or 10 - C) -subjecting a conpound of formula
VI 10 [err] Wherein [err] has the sane
neaning as in formula V and X, Z, alk and m have the sane neaning as. in

formula ky to reaction with a conpoqnglgfoforrrula I X [err] 1 X 15 17
MHEIW—EQFH—h&S—FFE—S&FE—ﬁE&HHQ—Gé—H%F&FHV—&HG—e&WW

hydr oxy group<slaindsSt iol¥ ds i@ a8 itgtetiiog aﬁ@mweﬂu@fd phavinadehirall depaiile whenever
one or re ofcalrlkpeors@bslcltuents ‘[err] and [err] _represent or carry a

hydr oxy gF up,enﬁeﬁ JEieel: %Qgﬂ“g 9n 45 rherginbrigsg g‘)“’{b"é*r?“]dw‘ﬁe‘lefﬁ’@mé‘%tral ght or
branched 20 ﬂ1 grcru aving from1l to 6 carbon atons, and, if .
desired, replaci ng one or nore EPRINGTONV FiFEgen atons in the resul ting
conpound of formula X, wherein & Paemergethsti tuents [err] and [err]
represent or carry a hydroxy grof&?ﬁ# f@gg ®one or nore of the
substituents [err] and [err] repiase C@n;g;ﬁrry a hal ogen atom wth [err]
group(s) by subjecting said commnmtbroﬁe Appliatsa X to reaction with a
conmpound Of 25printed £h:Gca M s ?gStatmnery Oﬂice, by the Courier Press Leammgton Spa, 1973.

25 [err] X \Ahé’fﬂéllslr?dlf’le?he]ﬁhﬁ@tc&tgéi iacd %‘g’gwéﬁ nFGABANEoRS a metal of
the first or second main or sub- groﬁ il periodic system of el enments
7. A pharmaceutical preparation conprising a conpound as clained in any of
17 - 1,341,170

17 clains 1 to 4 as the active ingredient and a solid or liquid
pharmaceutically acceptable carrier or diluent. 8.. A pharnmaceuti cal

pr €parati on as herei nbefore described and with reference to either of the
Exanpl es 32 or 33. ELKINGTON & FI FE, Chartered Patent Agents, Hi gh Hol born
House, 52/54 Hi gh Hol born, London, WC1V 6SH. Agents for the Applicants.
Printed for Her Majesty's Stationery Ofice, by the Courier Press

Leam ngton Spa, 1973. Published by The Patent O fice 25 Sout hanpton

Bui | di ngs, London, WC2A 1AY, from which copies may be obtai ned.
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