-3- DeScription The present invention concerns new-sul phur- containing
phosphol i pi ds, their pharnmacol ogically acceptable salts, processes for
theiw preparation, as 5 well as nedi canents whi ch contain these substances.
In DE-AS No. 2009341 is clained 3-octadecyl oxy- propanol-(l) phosphoric
aci d monochol i ne ester as-inmunol ogi cal_gdjuvant, in:DE-AS No. 2009342 its
2- hydroxy derivative as agent for increasing thé natural resistance 10 of
t he organi sm anthégePhoRl0. 2619686 its 2-nmet hoxy derivative as
anti-tunour agent. FI Yy, in DE-OS No. 2619715, there is described the

dodecyl oxypropyl - phospherytédent N"Envént LR Udordé i€ mew tsiBshwaw been
found that al kanol phosphoric acid 15 nmonoamoni um al kyl esters, which

are substituted dynbaininy ! pliesplic] Dvids, thehiplyarmicslogiwably gr oup,

al so act cancerostatically but, in contradistinction to the above-nenti oned

phosphol i pi ds,  dacceptable | sakts hrprboesses cforotlegit iprepa¥ation, as
Consequently, the subject of the present invention are conpounds of the
general forndl a welkras medivaméente swhich i gentainl these wukstangemn,

sul phur, the sul phinyl or sul phonyl group, the -NHCO-, -CONE- or 25
- NHCONH- group, a C3 t@@t@gIMJ k%@ﬁfbrli)tﬂ@im 3-octpdeqyliady- Y

oxygen or SU|ph%££o£§:é -Pfgtéﬁggbhggfgrggfgnﬁonocholine ester as
immunological adjuvant, in DE-AS No. 2009342 its 2-hydroxy
derivative as agent for increasing the natural resistance
10 of the organism and in DE-0S No. 2619686 its 2-methoxy
derivative as anti-tumour agent. Finally, in DE-OS
No. 2619715, there is described the dodecyloxypropyl-
phosphorchholine as tumour antigen,
It has now been found that alkanol phosphoric acid
15 monoammonium alkyl esters, which are substituted by an
alkylated mercapto, sulphinyl or sulphonyl group, also
act cancerostatically but,. in contradistinction to the
) ' above-mentioned phospholipids, do not initiate thrombo-
| cyte aggregation. |
20 ' Consequently, the subjeé£ of the present invention
are compounds of the general formula I
-0
Rl-x-Rz-s(o)n-R3—Y-1:;-o-R4-N (Rg), (1)
0®
in which X signifies a ﬁalenéy bond, oxygen, sulphur,
the sulphinyl or sulphonyl group, the -NHCO-, -CONH- or

25 ~NHCONH~ group, a c3 to ce-cycloalkylene or phenylene

{



chai néd or br.anched, saturated or unsaturated al kyl radical with 1 to 1
carkon atons, which is optionally substituted one or nore tinmes by agyls

hal 'egen, a | ower 5 al koxy, al kyl mercapto, al koxycarbonyl, al kanesul p@ifayl

or al kanesul phonyl group, R2 a straight-chained or branched, saturat or
unsaturated al kyl ene chain with 1 to 18 carbon atonms which is optionally
subgtj tuted one or nore tinmes by hal ogem-aryl., a |ower alkoxy, 10

al koxycar bonyl , al kyl nercapt-o, al kanesul phi nyl or al kanesul phonyl group, R3

&S otght chal Nethlaly AP hibfhed s ALhGE, WUV ALREL 2 d0d A il "

with 2 to 8 carbon afonk Wwhi can al so be part ‘opent ane,
cycl ohexane or LGP Brddih P! | S0l A s I Athrkreed Bady Over
al kyl group and Ich 1s optionally substituted one or nore tines by

hydroxyl, hal ogeraaidd) iwith a ¢! 18 dadbord Btbms, N Gad Ripdionally
optionally al kyl ated carbanoyl, al kyl nercapto, al kanesul phi nyl, al kane-

sul phonyl , opti substittcyediicate G Mbxk Ctimes Wy ahkioXhaldgenhias lowexr
turn, can be substituted by aryl, alkyl nercapto, al kanesul phi nyl,

al kanesul phdhyl ,aldqdxyn sl kylasstcaepecb NHEL ladskyoardsoriydny |al kanesdlphinydr oxyl ,
al koxy or optionally al kyl ated carbanmoyl, R4 a straight-chained or branched
al kyl ene chai n w1 ralkxanesplphdnyl dgxoun. Ry rd shxhi ahaired ar | ower

al kyl group and n the nunbers 0, 1 or 2, with the_ proviso that the group
Rl- X-R2, for thédxanghed, #rturated g ansaturated |aikylens qhrin witdncy)

has. up to 20 C-atons, as well as their pharnacol ogically acceptapl e
saﬁgs. P l to 18 carbon atoms whichFas optionéily s&gstit ted

~ one or more times by halogen, aryl, a lower alkoxy,

10 alkoxycarbonyl, alkylmercapto, ﬁlkanesuiphinyl or
alkanesulphonyl group, R, a straight-chained or branched,
saturated or unsaturated alkylene chain with 2 to 8
carbon atoms which can also be part of a cyclopentane,

- cyclohexane or cycloheptane ring optionally substituted

15 Dby a lower alkyl group and which is optionally substituted
one or more times by hydroxyl, halogen, nitrile, a
cycloalkyl, phenyl, alkoxycarbonyl, optionally alkylated

\_+ carbamoyl, alkylmercapto, alkanesulphinyl, alkane-

sulphonyl, optionally acylated amino group or by alkoxy,
20 which, in turn, can be substituted by aryl, alkylmercapto,

alkanesulphinyl, alkanesulphonyl, optionally acylated NH,,

alkoxycarbonyl, nitrile, hydroxyl, alkoxy or optionally

alkylated carbamoyl, R, a straight-chained or branched

alkylene chain with 2 to 4 carbon atoms, Rg hydrogen or
25 a lower alkyl group and n the numbers 0, 1 or 2, with

the proviso that the group Ry-X-R,, for the .case in

which it represents an alkyl group (X = valency), has



In the substituents [err] al kyl nmeans a hydrocarbon radical with 1 to 6
carbon atons, especially the methyl 5 or ethyl radical. Al koxy,

al kaxycar bonyl , al kyl mer capt o, al kane- sul phinyl and al kanesul pho fean,
as arule, radicals with 1 to 6 carbon atons but can al so be radidaj's/with
up to 20 carbon atons, e.g. octadecyl nmercapto, tetra- 10 decyl oxy;

oct x| percapto. By cycl oal kyl ene radical g§_the group X are to be understood
radicals with 3 to 8 carbon atons, especially the cycl opropyl ene,

cycl opentyl ene and cyclohexylene radical, 15 cl oa] kape rijngs,

whi ch can al so bEPpﬁgt5§fcf%ﬁ°ﬂ?ky?§ﬁ§e£%a?ﬁ S?eiﬁépﬁ?%ﬂﬁc?éegﬁ?%;¥ﬁe
cycl.opent ane, cygl ohe a he cycl oheptan ring, whereby the rings can
al so be substituf€5®B ggf?o§g+£31kyl group. Hal ogen neans fl uorine,

chl orine, brom ne and théog%ﬁgtigﬁ%ngéeﬁeragiryilﬂgsﬁgea ﬁ?ﬁr&é?% ein

whi ch X represents a valency roup’[er represent’s® an alKy

group with up tOrZQi&é‘ibQ{‘gth”éoY‘@iGQr %ﬁoﬁé[aégﬂéz%ﬁﬁfﬁ%é” hed,

saturated or unsaturat ed. strai ght-chal ned group, ere preferably
cones into ggestypnethPl eiadsdal, oct adecyl, heptadecyl, hexadecyl,
tetradecyl, dodecyl and the octyl radical. The unsaturated group can :
contain -6- up to 4ATRGRY S ADKERyEAEtbORET oF @Dkylre ftaptdpudlcakends. The
group R3 preferably consists of a -CH2-CH2- CH2

sulphinyl and alkanesulphonyl mean, as a rule, radicals

P with 1 to 6 carbon atoms but can also be radicals with
up to 20 carbon atoms, e.g. octadecylmercapto, tetra-

10 decyloxy, octylmercapto. | '

By cycloalkylene radical of the group X are to be
understood radicals with 3 to 8 carbon atoms, especially
the cyclopropylene, cyclopentylene and Cycldhexyiene
radic#l.

15 Cycloalkane rings, which can also be part of the
alkylene chain of the group Ry, are the cyclopentane,
cyclohexane and the cycloheptan ring, whereby the rings

s can also be substituted by a lower alkyl group.

Halogeh means fluorine, chlorine, bromine and
20 iodine, but preferably fluorine.
For the éase in which X represents a valency bond,
the group Rl--x-R2 represents an alkyl group with up to
20 carbon atoms which can be straight-chained or b;andhed,
saturated or unsaturated, As straight-chained group,
25 there preferably comes into question the eicosyl,
octadecyl, heptadecyl, hexadecyl, tetradecyl, dodecyl

and the octyl radical. The unsaturated group can contain



grouhf tthe mddle CH2 group of which can be substituted once or tw ce by

al kyl , al koxy, al kyl mercapto, al kane- 5 sul phi nyl, al kanesul phon N\
al Koxyal kyl ene, benzyl oxy, hydroxyl or hal ogen and which can opti offdlIly) be

substit- uted on Cl and C3 by al kyl groups, whereby these can al so a
ring. The group R4 preferably neans the -CH2-CH2- group. 10

Preferred conpounds of the fornula | e especially derivatives of
propanol - (1)- or propanethiol-(l)- phosphoric acid nonocholine ester which

I's substitutedy Rd P Enild HHaL bt H LRy Y AN 2ldoRoTR Bolds,

al kanesul phi nyl" or al kanesul phonyl radi'cal and-option- 15 ally a

the 2-position. Furtigy igdup HIE prdBeablyf dduBiisteeitif an —eie -processes for
t he preparation of conpounds of the general formula | [err] 20 4 n ¥hich R
to [err] X Ycamap) e iR om; grodp SEanhigh e doy sabstitatied a
conpound of the general formula II[err] in which [err], X, Y and n have

t he above- gi vemc®b or rinddiendpy alkydr, alkoxy) talkyleercaptd,oblklaegener al
formula I'll or Illa [ERR] in which R4 has the above-nentioned neaning, in
the presefce @ulphinyild Wlkéinepulphanylt,h@lkexyaliylenedubenzyloxyn t he

case of use of a conpound of the fornmula I1]
hydroxyl or halogen and which can optionally be substit-

‘uted on Cy and c3 by alkyl groups, whereby these can
also form a ring.
LJ The group R, preferably means the -CHZ-CHZ— group.
10 Preferred cbmpounds of the formula I are especially
derivativés of propanol-(l)- or propanethiol-(1l)-
phosphoric acid monocholine ester which is substituted
'in the 3-position of the propanol by an alkylmercapto,
alkanesulphinyl.or élkanesulphonyllradical.and option-
15 ally also in the 2-position.
Furthermore, fhe subject of the invention are
processes for the preparation of compounds of the
\_J general formula I
0
-Y-I:;-O-R N (Rg), (1)
08

Rl-X-Rz-S (0) n—R3

20 in which Rl to R5, X, Y and n have the above-given
meaning, whereby one reacts a compound of the general
formula II

-YH (11)

R,-X-R,-S(0) _-R,

in which Rl, R2' R3, X, Y and n have the above-given

25 meaning, either



sel ectively hydrol ysed and the renai ni ng brom ne at om exchanged for an
optional ly al kyl ated amoni um group, in the case of a conpound of for

Ilia treats directly with optionally al kyl ated amoni a or 10 b) cggggggé'
into a conpound of the general forrmula IV O [err] in which Rl, R2, v X
and n have the above-gi ven neanings and Z signifies hydroxyl, chlorine or
broq%ne, and reacts this with a conpound?-of the general forrmula V [err] in
which [err] have the above-given neanings and Hal is to be chloride,

brom de or iodidg J:sihe |.d-hi-n }H%Jﬁge r,.0of
activating reagg’ﬁt ,“?J‘ch)lr f}, f%%%%%ggcqs tjm'[h[ ?d&c%r‘.rlp?un 0 t%%oggr)\gr a
formula VI [err] -8- in which [err] and Z have the above-gi ven neani ngs
and Z is to be chlori déz or bromde, in the pres.encég ofp .an aci d- bi ndi ng
agent, converts int@iliedlmessal t(yand opti ongyl y pofi diges. 5 (xxIa) All
descri bed processes take plébe I n per se known nannébofﬂs4a rule, the
process a is so carrie®lout that an al kanol or al kanethiol of the general
formula Il is reacted with a bronoal kanol phosphoric acid nonoester 10

dichloride of tHha meamlnj Qladthd ldbove-nithticieth aRadiing, in the

presence of an acid binding agent, the reaction product,
5 in the case of use of a compound of the formula III,

selectively hydrolysed and the remaining bromine atom

exchanged for an optionally alkylated ammonium group,

in the case of a compound of formula IIIa treats

directly with qpﬁionally alkylated ammonia or

10 b) converts into a compound of the general formula IV

o

~¥-P-Z | o (IV)
2

Rl-x-Rz-S (o )n-R3
in which Ry Ry, Rg, Y, X énd'n have the above-given
meanings and Z signifies hydroxyl, chlorine or bromine,

s and reacts this with a compound of the general formula V
@ ra1 ©
15 HO—R4—N(R5)3 Hal (V)

in which R, and Rg have the above-given meanings and
Hal © is to be chloride. bromide or iodide, in the
presence of an acid-binding agent or of an activating
reagent, or .

20 c) reacts with a éompound of the general formula VI

: o
Z-?—-O-—R4-N(R5 ) 3Z (V1)
z :



an actd-bindi.ng agent, such as e.g. triethylamne, in an absolute, inert
organi ¢ solvent, such as e.g. chlorin- ated hydrocarbon or tol ueng} =t
tenperatures fromthe freezing point up to roomtenperature. The
15 hydrol ysis of the phosphoric acid diester nonochl oride obtaln
achieved directly in two-phase m xture by addition of an aqueous tassi um
chloride solution at 0 0 to 50 C. For igwe substitution of the renmining
broni’ne atom by an optionally al kyl ated ammoni um group, 20 one di ssol ves
t he ammoni a or the alkylamne in i um whi ch,sufficientl Il __dissol ves
not only the phds"pl’{g?ji%‘ iﬁ‘d @é’taae:? Vea\lgg"é3 ARS8 c‘)'req\ Héa\g%nﬁes, f or

whi ch purpose mxtureeaf_ gcetoni tril r| | £ohal ] Jhat ed

'ﬁ‘géci &5 ostfﬁ acgﬁlé:re:‘l.d)e %Waﬁ N t‘ﬁ]et B iRl

hydr ocar bons ar & ., and conpl’etes e“reaction at a
tenmperature of 2Q.tq 700G ,l.n { QEEE f é(*'% Tt GNP QWM Olsallte
formula Illa, tie rag‘ac%ﬁq'c%n l;pqu‘c‘)i B‘ﬁq a t"?‘eaétééﬁ' | regﬂt;?/) -9- with
optional Iy al kyl gi£d, ATEHEIA-y QI& Eidedl! SO proceed stepw se, thus first

k&;ll nmon| u%’@roupé\lan'd%

intro- duce an a subsequently react with al kyl halide
to the di- o trial kyl AN uddpildd prsdelised take plackdn ¢Ew de Kndwie
resi dual hal ogeni de ions preferably takes place in |ower alcohols by neans
of silver acetatyghyessi | ver oxide. Al internediate stages, as well as end
products, can be easily purified colum chromatographically with
conventional elution agerd sxule, the process a is so carried out that an

Vo alkanol or alkanethiol of the general formula II is
o reacted with a bromoalkanol phosphoric acid monoester
10 dichloride of the general formula III iﬁ the presence of
an acid-binding Qgent, such as e.g. triethylamine, .in an.
absolute, inert organic solvent, such as e.g. chlorin-
ated hydrocarbon or toluene, at tempergtnres from the
freezing point up to room temperature. The selective
15 hydrolysis of the phosphoric acid diester monochloride
obtained is achieved directly in two-phase mixture by
addition of an agqueous potassium chloride solution at
\_J 0 to 50°C. For the substitution of the remaining
bromine atom by an optionally alkylated ammonium group.
20 one dissolves the ammonia or the alkylamine in a medium
which sufficiently well dissol?es not only the.phospho:ic
acid diester but also ammonia or the amine, for which
purpose mixtures of acetonitrile or lower alcoho;s with
chlorinated hydrbcarbons are especially suitable, and
25 completes the re;ction at a témperature of 20 to 70°C.
In the case of the use of a compound of the

| formula IIIa, the reaction product is treated directly



v 10 such as e.g. ether, ligroin, chlorinated hydrocarbons, |ower alcqhols
or m xtures thereof, on silica gel, whereby, in the case of the.

bet ai ne-1i ke end product, sone water is expediently added thereto. he
case of process b, if Z nmeans chlorine or 15 brom ne, the reaction of a
conpound of the formula Il to the phosphoric ester dihalide of the formula

IV ks, carried out with phosphorus oxyhalgde in inert, water- free solvents,
such as e.g. halogenated hydrocarbons, in the presence of acid acceptors,
preferably pyridi or quinoline. The reaction tenperatures lie

between 0 and 40 Tﬂ%tﬁ?BﬂE£Y kviated caamerddy | without isol ation,

wth the addit : E%' IRk Bh 81gh DEbLSER SoSITEE YRLBlok VRLSES
bl y. uses hal ogedd ?%Ha %’rﬁ%”ﬁ?'%%@“%s%ms% BupsSifontyy ot Wit
compound of gencr JFYF eEfab 6 (88 AT of eeispr) SBhI IR aliP) Mater! NE
correspondi ng phosphormeefé,%vﬂilﬁfe é?eofebi/dMFrmurt fnd he

correspondi ng phosphoric ester nyl ester er reaction

W th substances pieféfaBEyctates BIaké In!PhRSr PAPEShOLs IHP MeHENGE Of

sul phoni ¢ acid halides, such as p-tol uenesul phochl ori de or
' tr||sopropy|benzsnnvesL&¢$mutécmrckalwsrs@*ﬂaﬁu XE iveermédiaty | staged) de

with an addition of pyridine or pyridine alone. As a
b oA - as well as end products, can be easily purified column
-/ - chromatographicélly with conventional elution agents,

10 such as e.g. ether, ligroin, chlorinateé hydrocarbons,
lower alcohols or mixtures thereof, on silica gel,
whereby, in the case of the.betaine-like end product,
some water is expediently added thereto.

In the case of process b, if Z meahs chlorine or

15 bromine, the reaction of a compound of the formula II
to the phosphoric ester dihalide of the formula IV is
carried out with phosphorus oxyhalide in inert, water-

N free solvents, such as e.g. halogenated hydrocarbons,
in the presence of acid acceptors, preferably pyridine

20 or quinoline. The reaction temperatures lie between 0
and 40°C. The product can be isolated or, without
isolation, reacted with alkylammonium-alkanol halides
or ammonium-alkanol halides, with the addition of further
pyridine or quinoline, at temperatures of 0 to 40%. to

25 the desiréd end éroduct. As solvent herefor, one prefer-
ably uses'halogenated hydrocarbons, as well as aceto-

nitrile or trichloroacetonitrile. For the case that Z




10 rule, the reaction tenperature lies at 0 to 40 C. The substances of
the_general formula VI in the case of process ¢ can, for the case i Neh
Z stgnifies hydroxyl, be reacted with generally usual hal ogenation e
such as e.g. phosphorus pentachloride, in the 15 presence of an ad
acceptor, such as e.g. pyridine, to substances of the general fornula Vi
witg Z = chlorine or brom ne, which caniphen be isolated or, wthout

i sol ation, brought to reaction with conpounds of the general fornula Il. As
acid acceptors, are here

nktrogep conéalnlganbaégg hgggﬂxg p§PFd?ﬂ@p°ﬂB$3§?i:gB%$X§d$%Fﬂ9¥3r¥“e.
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Lobuone, The at kePar 28 BEEpURRE! by’ AFABLPUFRILE ey (COERLES0RAtRGT |1 sed
as starting mat %héé?ﬂéifc%éée?e&%ﬁﬁﬁ 88"o22RY | HyBEaQ0hS] PEfs e ERE! | O

b
of hal ogenal kane mer capt ocar oxy I C aci ers, ¥fnercapto-

al kanes with hal @929@3569&5%'1&;&5@4&:9& E8t&FSaiphdiig1 PESEERCE ‘]ﬁfx an
aci d- bi ndi ng agent, such. as e.g. sodium al cohol ate, 1h a | ower cohol , or
by addition 5f npacERéparéasesoh Owl ERM subseaheest S €Ré bgandi4l %ﬁﬁupé S
esters in a | ower alcohol with base catalysis and subsequent treatnment with
reduci ng agents,Vstakeaspkace indithe poeséncei s sulplswic A hslidés,
lithium alum niumhydride in abs. ether. A further node of preparation of

t he conpounds ofsudle ere+bdlieneshiphéciloridenst stsiisophspyHsenzane-of

mer capt oal kanes with

5,4 sulphochloride. As solvent, one uses dimethylformamide

&

~ with an addition of pyridine or pyridine alone. As a

10 rule, the reaction temperature lies at-o to 40°c.

The substances of the general formula VI in the
case of process c can, for the.case in which Z signifies
hydroxyl, be reacted with generally usual halogehation
agenté. such as e.g. phosphorus pentachloride, in the

15 presence of an acid acceptor, such as e.g. pyridine,
to substances of'the.general formula VI with Z = chlorine

or bromine, which can then be isolated or, without

e
N

W, isolation, brought to reaction with compounds of the

general formula II. As acid acceptors, as a ruie, there

20 are here also employed nitrogen-containing bases, such
as pyridine, quinoline or triethylamine. The preferred
solvents are water-free halogenated hydrocarbons or
also toluene. _

The alkylated mercaptoaikanols of the general

25 formula II used as starting materials are also new and

can easily be obtained by reaction of halogenalkanes

with mercaptocarboxylic acids or esters, or of mercapto-



al kanol s.whi ch carry a reactive group, such as e.g. halogen or the

sul phoni c acid residue, or of hal ogeno- al kanes w th nercaptoal cohol

t he: presence of an acid-binding agent, such as e.g. potassium hydroK &2'15
or sodium al coholate, in a | ower alcohol or by addition of a mercap kane
to an unsaturated al cohol with base or peroxide catalysis. The thiols of

t he general fornula Il can be synthesi setl$romthe al cohols of the general
forhdla I according to per se known nethods in that e.g. one prepares

fromthe aIcohoI I r St ows

this to react V\n?ﬁz?rltﬁl ourea aﬁ?éﬁﬁ%és tlh& gﬁl%ﬂﬁgglos%t%n urom%m?a%t

with al kali. f rgfég‘%l}égagf% &E]fd_tm%aéaénﬁ hegglas &£k té’n Godifum 5
or

t he general Furthernore, - the subject of the invention are al

stereoi someric caomdrste] ihecafriwelr calcoWbl) &€ by additiion f). on the
basis of asymmetric carbon atoms, of the sul phoxide group or on the basis

of cis-trans isoisfésptodlkanes Ko 0p, Piunsetyratied tcaxieyhix acids wxture
t akes place according to per se known processes. 5 One obtains the
phar nacol ogi 8al | ¢sterapinbs clowet saleohde withal bassy, c@t:'glyw ndralisation
of the conmpounds of the fornmula I wi th non-toxic inorganic or organic

aci ds, such as esqbseqmemthtreatmeaulv&&h|Eed%hnﬁﬁh%g¢%t3hyQPQth§nQ>g-

acetic lactic, citric, malic, salicylic, 10 mal oni c, nma)eic or succinic
aci d. sodium borohydrlde in lower alcohols, or lithium

aluminium hydride in abs. ether. A further mode of

LoV
Wi preparation of the compounds of the general formula II

10 consists in the reaction of mercaptoalkanes with
alkanols whichicarry a-reactive group, such as e.g.
halogen or the sulphonic acithgsidue, or of halogeno-
alkanes with mercaptoalcohols in the presence of an
acid-binding agent,féuéh as e.g. potassium hydroxide

15 or sodium alcoholate, in a lower alcochol or by addition
of a mercaptoalkane to an unsaturated alcohol with base

_ or peroxide.cataiysis.

e The thiols of the general formula II can be
synthesised from the alcohols of the general formula II

20 according to per se known methods in that e.g. one
. prepares from the alcohol of the general formula II a

halide or sulphonate, allows this to react with thiourea
and splits the resultant isothiuronium salt with alkali.
.By acidification, one then obtains the desired thiol of

25 the general formula II.

Furthermore, the subject of the invention are all

stereoisomeric compounds of the formnla I which occur



The new substances of the fornula | according to the invention and their
salts can be adm nistered enterally or parenterally in liquid or solid
form Al conventional forns of adm nistration hereby cone into 15
guestion, for exanple tablets, capsules, dragees, syrups, solution gg;g
suspensions. As injection nedium water is preferably used which c S
the additives usual in the case of injggdion- solutions, such as stabilising
ageRts, solubilising agents and buffers. Such additives 20 are e.g.

d buf £ t h f h
te?L;lr 2tngd?2m ?\gt"{ ?&t refﬁgefﬂeez c%dB %r*o q%’@"i%ﬁ: )%oﬁoarc: A t%%%%l %ﬁf r%‘l ecul ar
pol ymer's (such ag, ) bl P YNSE0% We'Hadi¥l off $H%Iearfs*IYcRld Ui,

Liquid carrier Jec ioh S0 I'ONs Mus e X TE 5nd
are preferabl f I I |

stargh | act o}s/e A%]{Jﬁti% rmﬁl‘q ﬁ%tﬁdc%escg Eﬁnelrwaaaﬁ{ aaha’%élﬁggdg - 13-
silicic acids, maﬁ&ééﬂﬂﬁdé aiccfo?ttdﬂhga%dim&swmﬁ; Qﬁ:’ddés%@sd) gel atine,

agar - agar caIC|un1phosp ate, magnesium Stearate, aniimal and vegetable

fats, solidsigh nol epiearobtaliviee thel phafimatd1dgitiallye e ceptable) salts

conposi tions suitable for oral adm nistration can, if desired, contain

flavouring and Sweaitshivehalntway,ales.g.They dmﬂg:ammdewld:hapmmurmss

factors, such as node of adm nistration, species, age and/or individual

state. The dosage tthehefcanimile Xt evicdth chain-tdxies imorganic ¥ ox@aydic 1. 00

‘ny. /kg body wei ght .

\¢f acids, such as e.g. hydrochloric, sulphuric, phosphoric,
Q; hydrobromic, acetic, lactic, citriec, malic, salicylic,

10 malonic, maleic or succinic acid. |

| The neW'substances of the formula I according to
the invention and their salts can be administered
enterally or parenterally in liquid or solid form. All
conventional forms of administration héreby come into

15 question, for example tablets, capsules, dragees, syrups,
solutions, suspensions. As injection medium, water is
preferably used which contains the additives usual in
the case of injection solutions, such as stabilising
agents, solubilising agents and buffers. Such additives

20 are e.g. tartrate and citrate buffers, ethanol, complex
formers (such as ethylenediamine-tetraacetic acid and
its non-toxic salts), high molecular polymers (such as
liquid polyethylene oxide) for viscosity regulation.
Liquid carrier materials for injection solutions must

25 Dbe sterile and are preferably filled into ampoules,

Solid carrier materials are e.g. starch, lactose,

mannitol, methyl cellulose, talc, highly dispersed



conpounds nentioned in the Exanples, the followng esters: 1

2, 3-:Bi soct adecyl ner capt opr opanol - (1) - phosphoric acid 15 nonoch

ester 2. 2-[3-(Hexadecyl nercapt o) - pr opoxyphosphor yl oxyhydr oxy] -

2- met hyl et hyl anmoni um hydr oxi de 3.
3-qu;adecy|nercapto-z-ethoxypropanol-(Jﬂgphosphoric aci d nonochol i ne ester
20 4. 3- Hexadecyl ner capt o- 2- ethoxypropanol (1) - phosphoric acid

3 (14 Vet hy! ﬁé?ﬁ%@l&% AR i, RS A A SGHIR SRR, 28

nonochol i ne ester %§

3-(17- Met hyl oct adte ?rrﬁﬁ ca cpjtd()) rﬁec}paa%e'( I3gap]'?10as%%rdr Icalc&ugn P&’r?os?ﬁml | rfe
ester - 14 7. ol ElhanG! AeCWAREAR R Vigle oA | ©

aci d nonochol i ne

2- Hydr oxy- 3-oct a ) ester
Wl%l%&f Rlenrtsl pagir%gf_ )dd?hospho@ﬁéoﬁi%di%)

5 9. 2-Hydroxy- 3-oct adecansul |nylpro ric acrd

monochol i ne est ercok%os&%@@&x%ﬂ@%@%&*&ﬂ%ﬁlﬂfmbn lem}h@gphori c
11

aci d nonochol i ne ester

2- Met hoxy- 3-[ 8- (@éﬁﬂz&éd:.yéidﬂt@i\ﬂ )ElRigd vl apid jswebitening materials.
propanol - (1) -phosphoric acid nonochol i ne ester 12.

3- Hexadecyl mer capt o- 2- ritteh\dosagiagy @ piepend Wpon various factors, such

Preferred in the sense of the present invention are, apart fromthe Jii:j)

as mode of administration, species, age and/or individual

C:{ state. The dosage to be administered daily lies at about
10 0.05 - 1.00 mg./kg. body weight. ’
Preferred in the sense of the present ihvention
are, apart from the compounds mentioned in the Examples,
the following esters:
1. 2,3—Bisoctadecylmercqptopropanol-(l)-phéséhoric acid
15 monocholine ester
2. 2-[3-(Hexadecylmercapto)-propoxyphosphoryloxyhydroxy]-
. 2-methylethylammonium hydroxide
:z;f 3. 3-Tetradecylmercapto-2-ethoxypropanol-(1l)-phosphoric

acid monocholine ester
20 4. 3-Hexadecylmercapto-2-ethoxypropanol-(1l)-phosphoric
acid monocholine ester; m.p. 69°C. sinters,
238 ~ 243°c, decomp.
5. 3-(l4-Methylmercaptotetradecylmercapto)-propanol-(1l)-
phosphoric acid monocholine ester
25 6. 3-(17-Methyloctadecy1mercapto);prOpanol-(l)-phOSphoric

acid monocholine ester



phosphoric acid nonochol i ne ester 13. ' i
3- Hexadecyl ner capt o- 2- net hanesul phi nyl propanol - (1) - phosphoric acid (%;E;
monochol i-ne ester 15  14.
3- Hexadecyl mer capt o- 2- met hanesul phonyl propanol - (1) - phosphoric acid
nmonochol i ne ester 15. 2-Met hoxy- 3-(2-net hoxyoct adecyl ner capt o) - pr opanol -
(I')-phosphoric acid nonocholine ester 16 4_
2- Methoxy- 3- (2-t et radecyl oxyoct adecyl nercapt o) -- 20
propanol - (1) -phasphoric aci d nonocholi ne ester 17. )
2-N®thoxy-3-(14~fetr%Rkﬁﬁﬁ%ﬂ@ﬁﬁﬂ%ﬁﬂﬂ%ﬁY&ﬂ%ﬁﬁﬂRﬁq)TﬂYﬂRﬂﬂﬂliﬁslﬁﬂhﬂﬂﬂhﬂq¥F
aci d nonochol i ne estenH%S. . :
2- Met hoxy- 3- ( 14- met BFHEMORRR IR K3%¥S%r capt 0) - propanol - (1) - phosphori ¢
aci d nonochol i ne, estger,, 2 1 .
2 NEt hoxy- 3- (17 3ot ATty RS SR LS SRR i hrmosmh e
nonochol i ne ester : .
3- (8- Fl uor ooct adecylanerce{?ﬁ%Sc-' -lnle?%oaﬁl%?%panol -(1)- phosphoric acid
nonochol i ne st 215 127 Oy 3 SEELV, IPﬁBF WI_— I __—W-i
aci d rmnocho?i ngj'estzerl%gﬂ&%. S el 1P @ i
2- Fl uor o- 3- oct adecansgi® idhddtIHw ledtldr phosphori c aci d nonochol i ne ester
23. 2-Fl uoro- 3-oc¢t adecansul phonyl propanol - (1) - phosphoric aci d nonochol i ne
ester 24. 2-Et hylowerzapidroiansa-astaaderdmailiphomlprdpanyl—- (10 ~-phosphoric
phosphoric acid nonochol i ne ester 25.
3- adecansul phi nylacdi-dwidndghaigamlestidx phosphori c aci d nonochol i ne ester
26.™3- Hept adecyl ner capt o- 2- net hyl propanol - (1) - phosphori c

\U 11, 2-Methoxy-3-[8-(4-octylcyclohexyl )-octylmercapto]-

10 propanol-{(l)-phosphoric acid monochéline ester
12, 3-Hexadecylmercapto-2-methylmercaptopropanol-(1l)-
phosphoric acid monocholine ester
13. 3-Hexadecylmercapto-2-methanesulphinylpropanol-(1l)-
phosphoric acid monocholine ester |
15 14, 3-Hexadecylmercapto-2-methanesulphonylpropanol-(1l)-
phosphoric acid monocholine éster
15. 2-Methoxy-3-(2-methoxyoctadecylmercapto)-propanol-

(1)-phosphoric écid monocholine ester

¢

16, 2-Methoxy-3-(2-tetradecyloxyoctadecylmercapto}-
20 propanol-(1l)-phosphoric acid monocholine ester
17. 2-Methoxy-3—(l4—tetradecylokyoctadecylmercapto)—
propanol-(l)-phosphoric acid monécholine ester
18. 2-Methoxy-3-(l4-methylmercaptotetradecylmercapto)-
propanol-(l)-phosphoric acid monocholine ester
25 19. 2-Methoxy-3-(l7-methyloctadecylmercapto)-propanol-

(1)-phosphoric acid monocholine ester



acid nDnochoIihe ester, mp. [err] sinters; 15 250 - [err] deconp.
27. C s-3-hexadecyl ner capt ocycl ohexanol - (I) phosphoric acid nnnocholégg
Ger

ester;

aciqbab
phos

mp. [err] sinters; 240 - [err] deconp. 28.
2, 3- Bi soct yl mer capt opr opanol - (| ) - phosphoric acid 20 nonochol
29. 2- Met hoxy- 3-(8-(4-octyl phenyl)-octyl nercapto] - propanol-(1)-phosphoric

2, 2-Di net hyl -

ester

- 16- 32

nochol i ne ester 30. 2,2-D nethyng hexadecansul phi nyl propanol - (1) -
oric aC|d nonochol i ne ester 31.

%xadﬁgﬁnsulEggnylgropanol (1) - phosphoric acid nonocholine

Ro¥ ﬂQeSY6@?EGEE§Pde?cﬂﬁFBQFUBEﬁEPDQlT(1)-

phosphoric acid nnnoc

2, 2- Di et hoxy- 3- hexad® PE&ﬁtSﬁFapQﬁBPcF?}lnﬁhﬁﬁﬁﬁﬁric aci d nonocholire
TR st SRRy Lo RO bR AR r7 2Bk OBBABR O 5 I FBRBBROF R
36. 4- octadecagé§hH@8H§Eh319H%aﬁgke 1.)-phosphoric acid 10

nonochol i ne ester

monochol i ne sSt622382-?15%*6dQCBEEHhEEQH¥h£¥ﬁiprﬁkaﬁﬂhoi'll?hﬁﬁ&&ﬁﬁbfiéc'd

nonochol i ne ester

ester
ester
ester

5 34. 4-
35. 4-octa

10

15

20

25

23,

24,

25,

26,

27.

28,

29,

30.

31.

ecansu I nyl cycl opent anol - (1) - phosphori c acid

acid monocholine ester
2-Fluoro-3-octadecansulphonylpropanol-(1l)-phosphoric
acid monocholine ester
2-Ethylmercapto-3-octadecylmercaptopropanol-(1)-
phosphoric acid monocholine ester |
3-Hexadecansulphinyl-2-methylpropanol~(1l)-phosphoric
acid monocholine ester .
3-Heptadecylmercapto-2-methylpropanol~(1l)-phosphoric
acid monocholine ester; m.p. 74%., sinters;

250 - 254°C., decomp.
Cis-3-hexadecylmercaptocyclohexanol-~(1l)-phosphoric
acid monocholine ester; mn.p. 65°c., sinters;

240 - 252°%. decomp.

2, 3-Bisoctylmercaptopropanol-{(1l)-phosphoric acid
monocholine ester
2-Mbthoxy—3—[8-(4-octylphenyl)—octylmefcapto]-
propanol-(l)-phosphoric acid mbnocholine ester
2,2~Dimethy1-3-hexadecansu1phiny1propanol—(1)-
phosphoric acid monocholine ester
2,2-Dimethyl-3-hexadecansulphony1propanol-(l)-

phosphoric acid monocholine ester



15 39..4-Cctadecyl nercapt o- n- but anol - (1) - phosphoric acid nonochol i ne N
ester 40. 3-Cctadecansul phinyl cycl ohexanol - (1) - phosphoric aci d nonochol Ffie)
estier 41. 3-octadecansul phonyl cycl ohexanol - (1) - phosphoric acid 20
nmonochol i ne ester 42. 2-Ethyl-3-octadecyl mercapt ocycl ohexanol - (1) -
phosphoric acid nonochol i ne ester 43.

2, 2-(6- Met hyl cycl ohex- 3-enyl i dene) - 3- hejgdecyl - ner capt opr opanol -

(1)=phosphoric acid nonocholine 25 ester 44.
2- Cct adecyl mer capt oet hanol phosphori c acid nonochgl i ne ester -i;- 35.
2-(2- Propynyl ) - 32he2mdethorymetrbyvd enersrectagecylnsrsapteprapaaots{ddnol i ne

2 Pr opadi enyl -5 hex RRGERHASIELACS) FPRAGPALARE; S¥eT  phosphori ¢ aci d
- Propadi enyl - 3- hex - phosphoric ac
nonochol i ne ester, 47, iﬁégﬁ%ggg -BHpexide%¥gﬁ%r%§%£g EQQQRQL'(l)'
phosphoric acid n&b@é ¢ égqhéxa ecylmertapto
Tr ans- 3- hexadecyl mer %Dg?C |c0%@§§1%- holl13eP@ies aci d monochol i ne est er
mp. 59 [err] sinteﬁgf ngﬁ'l . 'erF? %Econp. 49.
2- | sopropyl 3- hegad &%ﬁ? r%%?l@-htﬂrb%hﬂﬁ 2)Lphdsphoraeoakald ne
ester; n1p.1€erg¥ﬁs?%¥%$§{ g&f;' conp. 50. Afe-phesph
2- Met hyl - 3- hept adec y|JiRicHlidy @ared - (1) - phosphoric

35. 4-Octadecansulphinyl-n-butanol-(1l)-phosphoric acid

. monocholine ester

ij 36. 4-Octadecansulphonyl-n-butanol-(1l)-phosphoric acid
10 mbnocholine ester | .
37. 3-Hexadecansulphinylcyclopentanol-(1l)-phosphoric
acid monochéline ester ..
38. 3-Hexadecanshlphony1cyclopentanol-(1)-phosphoric
acid monocholine estef '
15 39, 4-Octadecylmercapto-n-butanol-(l)-phosphoric acid
monocholineuester
_ 40. 3-Octadecansulphinylcyclohexanol-(1l)-phosphoric acid
N L
Lj monocholine ester

41. 3-Octadecansulphonylcyclohexanol-(1l)-phosphoric acid
20 monocholine ester
42, 2-Ethyl-3-octadecylmercaptocyclohexanol-(1)-
phosphoric acid monocholine ester
43. 2,2-(6-Methylcyclohex—3-enylidene)-3-hexadecyl-
mercaptoprqpanél-(1)-ph08phoric acid monocholine
25 ester
44, 2-Octadecylmercaptoethanolphosphoric acid monocholine

ester



15 . .acid nonocholine ester 51.

2- Met hyl - 3- hexadecansul phonyl propanol - (1) - phosphori c aci d nonochol i ne 9
ester; mp. 64C., sinters: 2320C. foam ng up. 52.

2- Met hyl - 2- met hoxy- 3- hexadecyl ner capt opr opanol - (1) - 20 phosphoric
aci d nonochol i ne ester 53.

2, 2- Bi snet hoxynet hyl hexadecyl mer capt opropanol - (1) - phosphoric acid
nonsehol i ne ester 54. 2-Met hyl mer capt onet hyl - 3- hexadecyl mer capt opr opanol -

- Net hanesul phi neP PRy - AERRRBYE L ref RAAR PR E R R toR ToRARRATIIT ¢ aci d
nonochol i ne ester ﬁ‘?;s%ﬁé%éhgaf%o IHggﬂ&gégé%ééépgx&gpe.cyéir_eé.c'apt o-

propanol-(l)-phosphd?l cr d nonoc ne-es

2- Met hoxyet hoxynet hyss dedegdesy| Des §§P6 0PaeLaM9!) - (1) - phosphoric acid
nmonochol i ne ester 5  58. 22 Cyanonet hyl - 3- hexadecyl mer capt opr opanol - (1) -

phosphoric aci d 48nozhptbped £6hPI- 3Shexadecylmercaptopropanol~(1)-
2- Car banoyl net hyl - 3- hexadecyl ner capt opr opanol - (1) -~ phosphoric aci d

nmonochol i ne Bster 60phdsphokid na¢id | movidciolinetdytes- hexadecyl nercapto- 10
propanol - (1) -phosphoric acid nonochol i ne ester 61.

2- Et hoxycar bony| 4t hi4 ¢ B-Propekeyl/ ) w13+ loexd dex ylhmend ap tdp rgpsrsgiiofl - aci d
nonochol i ne ester 62. 2-Methyl-3-(1-methoxycarbonyl hept adecyl nmer capt o) -
pr opanol - (1) - phosph@Phesphorieoreidotomechal ine dster mp. [err]

sinters; 239 - 2410C. foam ng up
L : 48. Trans-3-hexadecylmercaptocyclohexanol-(1l)-phosphoric

K; acid monocholine ester; m.p. 59°c., sinters: 245 -
10 250°¢. decomp. ‘

49. 2-Isopropyl-3-hexadecylmercaptopropanol-(1l)-phosphoric
acid monocholine ester; m.p. 68°C., sinters: 242°%.
decomp.

50. 2-M9thy143-héptadecylmercaptopropanol-(1);phoSphoric

15 acid monocholine ester
51. 2-Methyl-3-hexadecansulphonylpropanol-(1l)-phosphoric

acid monocholine ester; m.p. 64%%., sinters; 232%.,

foaming up.

¢

52. 2-Methyl-2-methoxy-3-hexadecylmercaptopropanol-(1)-
20 phosphoric acid monocholine ester
53. 2,2-Bismethoxymethylhexadecylmercaptopropanol-(l)-
phosphoric acid monocholine ester
54. 2-Methylmercaptomethyl-3-hexadecylmercaptopropanol-
(1)-phosphoric acid monocholine ester w&x 240%.
25 decomp. | |
55. 2-Methanesulphinylmethyl-3-hexadecylmercaptopropanol-

(1)-phosphoric acid monocholine ester



. 63. Thi ophosphori c aci d-0-choline ester-S-3-heptadecyl - nercapt opropy,

ester; mp. 800C sinters, [err] deconp. 64. Thi ophosphoric acid-0- e
ester-S-2-nmethyl -3- 20 hexadecanesul phi nyl propyl ester 65.

Thi ophosphoric aci d-0-choline ester-S 2-nethyl-3- hexadecanesul phonylpropyl
ester; mp. 600C. sinters, 205 - [err] slight foam formation 66.
Thiqghosphorlc aci d- 0- chollne ester-S-278enzyl -3- 25

octa ecylnercaptopropanol ester m p. 2400C. deconp. 67. Thlophosphorlc
acid-O-choIine ﬁ % th | - 3-hexadecyl nmer capt opropyl ester

-19- 68. 2-Anin ? gt hER 9Pﬂﬁvéaﬁtb§ioa gxaderylmaveppbo+c aci d
nonochol i ne ester 69 2- Acg Ki? ﬁoet 3- hexadecyl ner capt opr opanol - (1) -
phosphoric acid nonBERBAPRE-E3/ ePh]ep Blc acid monocholine ester

2- Mesyl am noet h 35N PRLEa pano hos horic acid
nonochol i ne estg? v ﬁééﬂéﬁyoxyﬂ§¥ﬁ3€8§fﬁgg? ééé? Eﬁﬁﬁﬁﬁﬁﬁﬁo%i)
phosphoric acid non

2- Cycl opentyl - 3- hep?ggg% r%%g o%%%%a ofq?llﬁﬁ ester phosphoric acid

nmonochol i nesestsg, 73.cgaﬁy,§é§§§?1< i@éﬂée@yiﬁé@é’&%@ﬁ@éﬁﬁ?t]%(ffam' (1) -

phosphoric acid monochol | ne

2- p- thhylbenzyl:3pu&sphsyiaﬁagg@qQﬂ&gﬂﬁmﬁnéJgstgposphor|c acid
monochol i ne ester 15

2- Cyano- 3- heptaﬂhcy24maxhamaymmaxﬂyl ={-HeXddedyidfoaptopropanol- (1)~

&\/ phosphoric acid monocholine ester
D) 60. 2-N,N;Dimethylcarbamoylmethyl-3—hexadecy1mercapto-
10 propanol-(l)-phosphoric acid monocholine ester

61, 2-Ethoxycarbonylmethyl-3-hexa&ecy1merc4ptqprqpanol-
(1)-phosphoric acid monocholine ester
62. 2-Methy1-3-(l;methoxycérbonylheptadecylmercapto)f
propanol-(1l)-phosphoric acid monocholine ester; |
15 m.p. 84%c. sinters; 239 - 241°%. foaming up
63. Thiophosphoric acid-0-choline ester-S-3-heptadecyl-
) mercaptopropyl ester; m.p. 80°c. sinters, 264°c.
i decomp.
64. Thiophosphoric acid-0-choline ester-S-2-methyl-3-
20 hexadecanesulphinylpropyl ester
65. ThiophOSphoric;acid-o—choline ester-S-2-methyl-3-
hexadecanesulphonylpropyl ester; m.p. 60°c. sinters,
205 - 208°C. slight foam formation
66. Thiophosphoric acid-0-choline ester-S-2-benzyl-3-
25 octadecylmercaptopropanol ester; m.p. 24o°c. deco@p.
'67. Thiophosphoric acid-0O-choline ester-S-2,2-dimethyl-

3-hexadecylmercaptopropyl ester



.
aci d nmonochol i ne ester 76. 2-CarbanDyI-3-heptadecyInercaptopropanol-(l)@EE}
phosphoric acid nonocholine ester 77.

2- Hydr oxy- 3- hexadecyl ner capt opr opanol - (1) - 20 phosphoric acid
nmonochol i ne ester 78. 2-1sopropoxy- 3-heptadecyl nercapt opr opanol - (1) -
phosphoric acid nonochol i ne ester 79.

-2- (3- Phenet hyl oxy) - 3- hept adecyl ner capt opgopanol - (1) - phosphoric acid
mondthol i ne ester 25 80. _ :
2-(2-Fydroxyethoxg)-B-octadquInercaptogropanol-(l - phosphoric_acid
monochol i ne” est ef8. 2-Bminggthyl-3-hexadecylmercaptopropanol-(1)-

2. (2 et ) ner capt oet 0K 31 8L I HLNSLEPLSa §EeBgNO! (1) phosphoric

2- (2- Mot hanesul pay nv) ef howy) - 25 0cL S YL TRL02RL;1 RLOREDELS LLVaRIPSPIpL i ©

aci d nonochol i ne

2-(2-N@thanesulphonyé&&ﬁg&g}ig-Q@i&qﬁgxégﬁgffgéoésgégpanol-(1)-phosphoric

aci d nonochol i ne est

2- (2- Am noet 80Xy} an 3- HE opr A 5 %?EE' L1y
nonochol i ne gste?oBSQég§€g§§%£€§%a npgtﬁoxy;é%§%%%¥g§§€ rmgﬁgﬁgog%%panol-
10 (1) - phosphoph&adie £1EVACEH b RScIRSE Phe S8ster . .

2- (2- Mesyl am noet hoxy) - 3- hept adecyl nmer capt opr opanol - (1) -phosphoric acid

monochol i ne est e71 872-Hy &t SyHé S PDOYL i A YL XEAPEND FHHERGL-00L ppanol -
15  88.

(1) - phosphoric acid nonochol I ne ester
2- Cyanonet hoxy- 3- hexphiesyhoric apt b rnpacchol ine @dtephoric acid nonochol i ne

es{;- 72, 2-cYcldpentyl-3-heptadecy1mercaptopropanol-(1)-
10 phosphoric acid monocholine ester .
73. 2-Cyclohexylmethyl-3-hexadecylmercaptopropanol-(1l)-
phosphoric acid monocholine ester
74. 2-p-Methylbenzyl-3-octadecylmercaptopropanol-(1l)-
phosphoric acid monocholine ester
15 75. 2-Cyano-3-heptadecylmercaptopropanol-(l)-phosphoric

acid monocholine ester

76. 2-Carbamoyl-3-heptadecylmercaptopropanol-(1l)-

Wi phosphoric acid monocholine ester
.

77. 2-Hydroxy-3-hexadecylmercaptopropanol-(1l)-
20 phosphoric acid monocholine ester
78. 2-Isopropoxy-3-heptadecylmercaptopropanol-(1l)-
phosphoric acid monocholine ester
79. 2-(3-Phenethyloxy)-3-heptadecylmercaptopropanol-(1l)-
p@osphoric acid monocholine ester
25 80; 2-( 2-Hydroxyethoxy )-3-octadecylmercaptopropanol-(1)-

phosphoric acid monocholine ester



89. 2-Carbanmpyl nmet hoxy- 3- hexadecyl ner capt opr opanol - (1) - phosphoric acid
nonochol i ne ester 90. 2- Am no- 3- hexadecyl ner capt opr opanol - (1) - phosph )20
aci d nonochol i ne ester 91. 2-Acety|anino-3-hexadecy|nercaptopropanol-«és
phdsphoric acid nonochol i ne ester 92. '

2- Met hyl - 3- (11- but yl ur eyl eneundecyl mer capt o) - propanol - (1) -phosphoric acid
nonochol i ne ester 25 93. 2-Met hyl - 3-L£3h=val er oyl am noundecyl ner capt o) -

pr opanol phosphoric acid nonochol i ne ester

94.
iﬁi“BD:nSﬁféZLS?{ E@@Z%%f’ IO LaariFa %%-%gﬁéi%%eé’%%éé’%%%%é‘%?;?rf e
bf “the process. var 1 BiveebRFzfE Enofonaric 47fe BonGh R gRGE SO SO
conpounds accorgbngst zlﬂ§F§€¥§§% s%ﬁ =T }a3-octad%Fy1%$£ﬁ? %Péster

3- oct adecyl mer capt opr bpano ric actd nono- 1

6.7 g. 3-Cctadecyl npg SPL PP osPhdrieSacid Shénodhsl thé @@ in 70 .
abs. nethyl ene chloride and added dropwi se at [err] to a second solution
-whi ch contagns g9, n2-( pamethiRhdyh BHRokY] 8théiRy ) S3JoftaddOpnnettaptid- aci d
nono- 2- br onoet hyl ester dichloride and 9.7 m. triethylamne. After 1 h.
one allows it to copropansDo(l)eppesphoric ancid aaeschdl ime séateh over ni ght .
one then adds thereto 80 nml. 0.1N potassiumchloride sol -

84. 2-(2-Aminoethoxy)-3-heptadecylmercaptopropanol-(1l)-

phosphoric acid monocholine ester

C ¢

85. 2-(2-Acetylaminoethoxy)-3-heptadecylmercaptopropanol-
1o - (1)-phosphoric acid monocholine ester
86. 2-(2-Mesylaminoethoxy)-3-heptadecylmercaptopropanol-
(1)-phosphoric acid monocholine ester
87. 2-Ethoxycarbonylmethoxy—-3-hexadecy1mercaptopr6panol-
(1)-phosphoric acid monocholine ester
15 88. 2-Cyanomethoxy-3-hexadecylmercaptopropanol-(1l})-
| phosphoric acid monocholine ester
89, 2-Carbamoylmethoxy—3-hexadecylme;captopropanol-(1)-
N/ phosphoric acid monocholine ester
~ 90. 2-Amino-3-hexadecylmercaptopropanol-(1l)-phosphoric
20 acid monocholine ester
91, 2—Acety1aminé-3-hexadecy1mercaptopropanol~(1)-
phosphoric acid monocholine ester
92, 2-Methyl-3-(ll-butylureyleneundecylmercapto)-
propanol-({1l)-phosphoric acid monocholine ester

25 93, 2-Methyl-3-(ll-valeroylaminoundecylmercapto)-

propanolphosphoric acid monocholine ester



ution.and stirs for 2 h. at [err] One now cools, adds 20 130 m . et hanol
thereto and adjusts to pH 3 with conc. hydrochloric acid. One separat of f
t he organi c phase, washes with water, dries and evaporates. The evaeégégion
residue (8.7 g.), which represents 3-octadecyl mer capt o-
propanol - (12) - phosphoric aci d nono- (2-bronoethyl) ester, 25 is further
reacted in the crude state. One dissolygg_it in a mxture of 45 nml. each
of Yet hanol and chlorof orm and passes in"trinmethyl anine. One then stirs
under refl ux -22- for 1 | eaves to_stand overnjght at room

h.
tenperature, di s28tvésNrRodarylerrbaxanidonethoxy-drhexadeeynereaptot ate
ith t , Wh by 6.1 thin | h t hi cal | | f
bromi de.are obt a necbreBAnSLe AL rBhBeRRSEIC RIS, BARORAP LIRS SAEST eats i n
th i | utj ' | t d, finall i fi il
gel col urm i th 35ni STEPErbidERe S chERAARRT e raloBropas ) One fhus
obtains 2.3 g. = 262%h8%9ﬁ35?81Qcié%@é&ogﬁﬁffﬁe &Q er According to the
ar the product con

result of the el ene anal ysI S, arhs 1.5 nole water.
Here and in gll ot hegEX : UL S | L4 Yo DR sHect rum
and el ementary analsg?s,f§£%§§%?§3ﬁ§§%#g%%r§%?g %%@% %ieﬁggg’spegﬁgoscopic

investig- 15  abhpilantdowidt Ot S48 e "REEAPESP ARG Sy tivesh 8ot @id | NY
material is prepared as follows: 0.35 g. sodiumare dissolved in 10 ni .

met hanol , compounds according to the invention.
S Example 1. _
N’ :
k;‘ 3-Octadecz;mercagtogroganol-‘1)-ghosghoric acid mono-

10 choline ester,

6.7 g. 3-Octadecylmercaptopropanol, ni.p. 53 -
55°c.. are dissolved in 70 ml. .abs. methylene chloride
and added.dropwise at -$°c,.tb a second solution which
contains 70 ml. bas, ﬁethylené chloride, 6.7 g. phosphoric

15 acid mono-2-bromoethyl ester dichloride and 9.7 ml.
triethylamine. After 1 h,, one allows it to come to
room temperature and leaves it to stand overnight. One
i*{ then adds thereto 80 ml. 0.1N potassium chloride sol-
ution and stirs for 2 h. at 40°C. One now cools, adds
20 130 ml. methanol thereto and adjusts to pH 3 with conc.
hydrochloric acid. One separates off the organic phase,
washes with water, dries and evaporates, The evaporation
residue (8.7 g.), which represents 3—octadecy1mefcapto—
propanol-(l2)-phoaphoric-acid-mbno—(z-bromoethyl) ester,
25 is further reacted in the crude state. One dissolves
it in a mixture of 45 ml. each of methanol and chloroform

and passes in trimethylamine. One then stirs under reflux



1.8 g. 3-nercaptopropionic acid nethyl ester added 20 dropwi se thereto
and then a solution of 5.2 g. octadecyl bromde in 20 m. nethanol adde
thereto. After 3 h. refluxing, it is cooled and the suspensi on obtaine
filtered off with suction. For purification, it is chromatographed on a
silica gel colum. Elution agent: 25 chloroformligroin 1:1. There are
obtained 4.1 g. 3- octadecyl nercaptoproponic acid nmethyl ester of the mp.
[er™] One dissolves in ether and reduces -23- with lithiumalum nium
hydride until the ester is no |longer to be seen iin the thin |ayer

chromatogram AfARF hidbed MRAYRhFUSLINRE ViTRIEhL 3F Foom Jauperakure.
ther o can al o 1 TRERVER Ly ERATETI  FAHFERE (490 TATRR SN PR, 3
o1 OB 0D on! © ST 67 (Ela eI Y 1, A Sl Ryl er
oot eyl 10, SFRC AN b nb At R Ha00
O 7 S, SRR A e |l R 301
3-octadecyl mer C a3« HERINY | solA{t8.dH %B%H il vlr dHeAEtd and finally
purifies on a silica gel column with a mixture of
chloroform/methanol /water (65:25:4). One thus obtains
w 2.3 g. = 26%, of the m.p. 238 -240°. decomp.

10 According to the result of the elémentary analysis,

the product contains 1;5 mole water,

Here and in all other Examples, the structure is
verified by NMR spectrum and elementary analysis, that
of the precursors also by mass spectroscopic in§estig—

15 ation.

The 3-octadecylmercaptopropanol used as starting

material is prepared as follows:

~
\

0.35 g. sodium are dissolved in 10 ml. methanol,

1.8 g. 3-mercaptopropionic acid methyl ester added

20 dropwise thereto and then a solution of 5.2 g. 6ctadecyl
bromide in 20 ml. methanol added thereto. After 3 h.
refluxing, it is cooled and the suspension obtained
filtered off with suction. For purification, it is
chromatographed on a silica gel column. Elution agent:

25 chloroform/ligroin 1:1. There are obtained 4.1 g. 3-
octadecylmercaptopropionic acid methyl ester of the

m.p. 39 - 41°c. one dissolves in ether and reduces



acetic acid with 0.07 m. perhydrol, after stirring for 20 1 hour at room
tenperature, rendered weakly al kaline with dilute agueous sodi um hydeexi de

solution and, after 2 h., the suspension filtered off with suction yhed
with water and dried. One thus obtains 0.34 g. of mp. [err] and f r
purifies on a silica 25 gel colum w th chl orof ornf net hanol 99:1, ch

- brings about a nelting point increase to 8423-830C. Wth this
3- ('qct adecanesul phi nyl ) - propanol there is carried out -24- the synthesis

as described i n ®Widipldthivghaluminicm hydsrideomotifhithel apter is no
chromat ographically uniformcrystals of the mp. [err] deconp. They contain
1 nol e of water. longer to bensegnsdnoithe thinn layes: chxpmptogwam.by

sel ective oxidation of the_conpound obtained according to Exanple 1 with
perhydrol in gl affieradduad werking, yp, ene obtains 2.8 g. 3-octadecyl-

0.25 o of the CORFSHREOPEOPAPELY PaPecadprct Sre stirred in 5 i, gl acia
2ddi 11 on of dater, oneIPRERA BRoPELatenY) broRiag, hETRCEARLES Doy h
scelone,  one  Iiaebaiaalythetea AR AACHLLE SanLalEel ekl o
product in the bromopropionic acid methyl ester or added to acrylic

acid methyl ester_with sodium methylate catalysis. 1In
NS both cases, 3-octadecylmercaptopropionic acid methyl
iv; 10 ester is obtained.

Finally, 3-octadecylmercaptopropanol can also be
obtained by addition of octadecylmercaptan to allyl
alcohol. | T
Example 2.

15 3-0ctadecanesu12hinxlgrogahol-g1)-gho§2horic acid
monocholine ester.

0.25 g. of the precursor described in Example 1,
3-octadecylmercaptopropanol, are mixed in 5 ml. glacial

U . acetic acid with 0.07 ml. perhydrol. after stirring for

20 1 hour at room temperature, rendered weakly alkaline
with dilute aqueous sodium hydroxide solution and,
after 2 h,, the suspension filtered off with suction,
washed with water and dried. One thus obtains 0.34 qg.
of m.p. 74 - 78°C. and further purifies on a silica i

25 gel column with chloroform/methanol 99:1, which bfings
about a melting point increase to 81 - 83°. with this

3-(octadecanesu1phinyl)-propanol there is carried out



foll ow ng way: 20 0.5 g. of the precursor described in Exanple 153
3-oct adecyl ner capt opropanol, are dissolved in 10 m. glacial acetic aci
and. m xed with 0.13 m . perhydrol. After stirring for 1 hour at room
tenperature, the hydrogen peroxide addition is repeated and left to stand

25 for 24 h. The resulting suspension is then filtered off with suction
and the 0.3 g. of crystals obtained puw2d-ed on a colum. Mp.[err] - 25-
W t 't hi s conmpound, there is carried out the synthesis anal ogously to the

d [ | I -l i |, t h | ph
Can be i 111 ontr CATeuan oo dsatyBed i) Seaig ATE. CORE, chP 0
mer capt o conpouphtiay neNaohe el thanUgaykR Eh%o&éiﬁggéghﬁéaﬂiggggﬁEpgng the

course of the reaction, it is show that, as Inte late s

sul phoxi de descerpatals BfaghecmpQCYuci,ndaebhpTet Bidy cEXRERhE14moil

3- (Cct adec- 9t - enyl mer capt 0) - pr opanol - (1) - phosphoric aci d nonochol i ne ester.

3- (Cctadec- 9t - eflywateeapt 0) - propi onic acid nethyl ester are obtained as

oil with 69%vyield according ta the nmethod of working described in Exanple
1 with 15 Sel aidi ne bnenadieo obktaihist anuidehtdical uprbidetdbyr sdlattdve

| eads, with 83%yield, to the 3-(octadec-9t- enyl-nercapto)-propanol with an
m p. of 38 - 400®idagipohofsthRosphpoundt obtainedgaasbydingt he Exampliar 2
iven in

g with perhydrel in glacial acetic acid.

Example 3.

{if 3—Octadecanesulghonx;grgganol-gll-ghogghoric acid

10 monocholine ester.

0.25 g. of the compound described in Example 1 are
stirred in 5 ml. glacial acetic acid and 0.1 ml. per-
hydrol for 8 h. at room temperature. After the addition
of water, oné then evaporates and stirs up the residue

15 with acetone. One thus obtains 0.23 g. = 87% of crystals
of the m.p. 240 - 242°C. decomp. They contain 2 mole of
water,

One also obtains an identical product in the

(¢

following way:

20 0.5 g. of the precursor described in Example 1,
3-octadecy1mercaptopropanoi,-are dissolved in 10 ml.
glacial acetic acid and mixed with 0.13 ml. perhydrol.
After stirring for 1 hour at room temperature, the
hydrogen peroxide addition is repeated and left to stand

25 for 24 h. The resulting suspension is then filtered off
with suction and the 0.3 g. of crystals obtained purified

on a column, M.p. 92 - 94°c.




Exanple 1 and reacted with trinethylamne. Yield 9% 20 mp. 238 - 2430C
The pfoduct contains 2 nole of water. Exanple 5. .

3- (Cct adec- 9t - enesul phonyl ) - propanol - (1) - phosphori c aci d nonochol it er.
1.4-g. of the conpound obtained according to 25 Exanpl e 4 are di ed
in 35 m. glacial acetic acid, 0.5 m. perhydrol added thereto in

portions within 2 h. ‘and left to stand-f28~ 24 h. at roomtenperature.
-26x_Jt is then mxed with water, evaporated, taken up in chloroform and

precipitated out mnth“ﬂkge hlgo€§aé§p ﬁp%P% qg gg Qggalggq Eﬂ% t he

anor phous, hygroscopic pro anal ySI's, It contains 3

nole 5 of water. ?%&%%Elﬁérraiﬁ xa§E§§¥hn%hga EQQ@QO% ggh glosphoric acid

nonochol i ne este | mer captopropioni ¢ acid net hyl ester

10 is obtai negsaap1@Iqus! ¥nt @nhenAn0§ afere cmsﬁatbarﬁmarrehs Sull ghéﬁé)
yield with 1-hexadeCyl brom de (hygro- scopic crystals) and fromthis with

l'ithi um al um ni gaPhYd IddEferenti¥trdendt 3nhox oMY tHer saRphekeganbutof the
mp. 50 - 51 [err] Finally, the phosphorylation and 15 reaction with

trimethyl amsne wil@od £ roie thes meedaptodtompound biYthecRd. vahael hi Inl gher

chromat ographi cally uniformcrystals have an mp. of 2400C. deconp. They

contain 2.5 nol ease oft ¢he monitoring of the course of the reaction, it
is shown that, as intermediate stage, the sulphoxide

described in Example 2 occurs in both methods.

V< Example 4.
10 3-;Octadec-9t-enx;mercagto)-grgpanol-(l);ghosehoric

acid monocholine ester.

3-(octadec-9t-enylmercapto)-propionic acid methyl
ester are obtained as oil with 69% yield according to
the method of working described in Example 1 with
15 elaidine bromide. The iithium aluminium hydride
reduction leads, with 83% yield, to the 3-(octadec-9t-
enylmercépto)-propanol with an m.p. of 38 - 40°c., which
Mo ' is phosphorylated analogously to the procedure given in

Example 1 and reacted with trimethylamine. Yield 9%,

20 m.p. 238 - 243°%C. The product contains 2 mole of water.

Exéggle 5.
3-(octadec-9t-enesulphonyl )-propanol-(1)-phosphoric

acid monocholine ester.

1.4 g. of the compound obtained according to
25 Example 4 are dissolved in 35 ml. glacial acetic aciqd,
0.5 ml. perhydrol added thereto in 2 portions within

2 h, and left to stand for 24 h. at room temperature.



Exanple 7. 20- 3-Hexadecanesul phonyl propanol - (1) - phosphoric acid
nonochol i ne ester. The oxidation of the conpound described in the preceding

Exanple in glacial acetic acid with 30% hydrogen peroxi de gives, with
yield, the desired 25 conpound. A nelting point determ nation can

carried out because the product becones sticky in the air. It contai
nol e of water. -27- Exanple 8. -26-
3-(3%7, 11, 15- Tet r arret hyl hexadecy! mer caDt o) - propanol - (1) - phosphoric acid

QEQSSSPL'QZSOG?LZF 15EhG ””a%fréﬂl%éﬁ bekpdoo 8y 4poEhBad ohakaRahBablsi y ¢ o
: 82%

el 8, yel o SREEBrolertt MRatptectbhiats puitLEPR SERER. Vi, 81 Eigqy

yield, yellow siao;hk caRdpb! aﬁk%xnaao Bﬁomhaaﬁgzgﬁguéo hygggsaggéw th

trimet hyl am ne er the usual puri |c- ation ere

anor phous pr odugkrolact2” KeBbdalfiyC BoC eRb2hARL Y8 €1 ef
3-(3,7,11, 15) - t?angt thexadecaﬁesa pﬁonyP)-§§5 Prépaﬁ$ﬁ¥§FY?Eﬁosp%orlc
aci d nnnochgllngfeaheér,The oxi dation of the conpound obtained according to

Exanple 8 is carried out in the way described in Exanple 3 and provides the

desired product ExamBfeo giel d,
3-Hexadecylmercaptopropanol—~(1l)-phosphoric acid

monocholine ester.
r The f-hexadecylmercaptopropionic acid methyl ester

10 is obtained analogously to the procedure'given in
Example 1 in 88% yield with l-hexadecyl bromide (hygro-
scopic crystals) and from this with lithium aluminium
hydride, in 95% yield, 3—hexadecylmercaptoprqpanol of
the m.p. 50 - 51°¢ . Finally, the phosphorylat1on and

15 reaction with trimethylamine yields the desired product
with 11% yield. The thin layer chromatographically
uniform crystals have an m.p. of 240%c. decomp. They

contain 2.5 mole of water,

Example 7.
20 3-Hexadecanesu lphonylpropanol-(1)-phosphoric acid

monocholine ester,

The oxidation of the compound described in the

preceding Example in glacial acetic acid with 30%
hydrogen peroxide gives, with 70% yield, the desired

25 compound., A melting poiht determination cannot be
carried out because the product becames.sticky in the

air. It contains 1.5 mole of water,



al so in an anorphous state. It contains 2 nole of water. 20- Exanple 10.

3- Hept adecyl ner capt opr opanol - (1) - phosphori c acid nonocholine ester. In-=

way anal ogous to that described in Exanple 1, the follow ng reacti on,
N\

carried out: 25 1- Bronohept adecane with [err]-mercaptopropio
acid nmethyl ester, 88%yield, oil. The lithium alum nium hydride reduction
of this -28- eater gives, with 88%ypeld. 3-heptadecyl mercapt o-

propanol, mp. 48 - 51C. and with 21%yield there is obtained the desired
conpound, mp. 2460C. , deconp., after phosphorylation and reaction with
tri met hyl ani ne. Example Bentains 1 nol e of water. Exanple 11.

3- Hept adecanesul phgnyl p o-gnol- - C i ﬁgigr. The
product obt ai ne REHE e ¢ rsual  way

wi th hydrogen p xigde i A a2 | 76@6 A neltlng poi nt
determ nation i 132 ﬂ 5 Sfig d ELQ sticky. It contains 2

mol e of water. Exanpl g ﬁgom&% 7318, S8SVLEPLAGEHIPRORIARL kS ) (PEOSREGAI C

aci d nonochol i ne ester. cosyl “brofide 1s react [ err]-mercapt o-

proplonlclagld geLB¥hiRgt €6 *Be1ve! tndn. tA8thol | DY Ng15/1929) is

reacted, analogously to the procedure given in Example 1,

- R o - -

with S-mercaptopropionic ester; 82% yield, yellowish
0il, then reduced with lithium aluminium hydride: 90%

vield, yellowish oil, and finally phosphorylated and

{7

10 reacted with trimethylamine. After the usual purific-
ation, there is obtained an amorphous product in 15%

“yield which contains 3 mole of water.

Example 9. :
3—(3,7,11,15)-TetramethzlheXadecanesulghonzl)-

15 propanol-(1)-phosphoric acid monocholine ester.
' The oxidation of the compound obtained according

to Example 8 is carried out in the way described in
\:A Example 3 and provides the desired product in 86% yield.
also ‘in an amorphous state, It contains 2 mole of water.
20 Example 10.

3-Hegtadecxlmercagtogroganol-‘1)-2ho§ghoric acid.

monocholine ester.

In a way‘aﬁalogous to that described in Example 1,
the following reactions are carried out: .
25 1-Bromoheptadecane with B-mercaptopropionic acid
methyl ester, 88% yield, oil.

The lithium aluminium hydride reduction of this



reaction 'steps, anal ogously to the procedure given in 20 Exanple 1. Yield

74% mp. 48 - [err] The lithium al um nium hydride reduction gives, ‘é;§*
76%- 3-ei cosyl nercapt opropanol, mp. 58 - 600C. The phosphorylation §
choline formation finally give the desired product with 16%yield. M¥—235
- 2380C. 25 deconp. It contains 2 nole of water. Exanple 13..

3- Eiicgsanesul phonyl propanol - (1) - phospharigc aci d nmonochol i ne ester. - 29-
The product obtained according to Exanple 12 is oxidised with perhydrol in

gl aci al acetic acid at,roon1te¥ggrature. The yield amounts to 76% mp. 210
- 229 0C. deconfStefe Ii¥@saMd tho 8% Nieltn J-Bepladerylmerceptanp| e 14.
3- Dodecyl nercapt o

|- (L) - ' i.d | i ter. Thi
synthesis al so P, ?%% 5 gcgﬁg%aﬁgggﬁ ﬁ?hgogghe“ggggég%rgggi Zﬁﬁ;ﬁeEiéﬁple 1:
10 s Dodecyl t ioni i d_met hyl t il ield
quanti tati v, 5ORSSRIEE: APEARBRL RORPOBRR BPen 248, For f Re8oBon
ling, yield Q4%.,T ' L.NE ' .
w th 18%Yi ol d, Snchr BhgRBRBEITptiBh Bt Bhatklonrhs i ERLRDEn, i1 He?
nmol e of water. ExapRhtalns Q-QQQQCQQeQHEgQQnyIpropano[-(l)-phosphorlc acid
Example 11,
3-Heptadecanesulphonylpropanol-(1l)-phosphoric acid

monocholine ester,

The product obtained according to Example 10 is
10 oxidised in the usual way with hydrogen beroxidé in
glacial acetic acid, Yield 76%. A melting point
determination is not possible.because the product is

sticky. 1t contains 2 mole of water,

‘ Example 12, : : _
15 3-Eicosylmercaptopropanol-(1l)-phosphoric acid

monocholine ester,

Eicosyl bromide is reacted with f-mercapto-
o propionic acid methyl ester, as well as the following
reaction steps, analogously to the procedure given in
20 Example 1. Yyield 74%, m.p. 48 - 50°C. |
The lithium aluminium hydride reduction gives,
with 76%, 3-eicosylmercaptopropanol, m.p. 58 - 60°c.
The phosphorylation and choline formation finally give
the desired product with 16% yield. M.p. 235 - 238%.
25 decomp. It contains 2 mole of water.

Exgggle 13.

3-Bicosanesulphonylpropanol—-(1l)-phosphoric acid

monocholine ester,




nonochol ine ester. The product obtained according to Exanple 14 is 20
oxidised in the usual way with hydrogen peroxide in glacial acetic aci
Yield 74% mp. 95 - 990C., deconp. The product contains 2 nole of vvat
Exanpl e 16. 3-(2-Pentadecy|oxyethy|nercapto) propanol - (1)- 25 phosph“ %
acid nonocholine ester. 2.8 g. Sodiumare dissolved in 34 nl. ethylene
glycol, 53.5 m. 1-bronopentadecane addeg.t hereto and -30- stirred for
15 Pn—at [err] After cooling, it is extracted with ethyl acetate/ligroin

Vil d 205 or I, whi ch B SHECHEE CF YRR At neS to Bratipl ¢ 'QQE%LQreof
are stirred W't%xkdiég wRQB§%E§%§%x%% 3@@ 1%%1% c?é&gh ﬁcgﬁhgglne for

h. at roomtenper- ature extr

purified on a cgl a%uiied ObppQ) %&a(cam ggett@%& R.egus gpane g%

The follow ng reactions are again out ahdal og y to
procedure gi vendeeogaPitel cryBidds benithih? 2aRua06eY Waxiel hy! mer capt o) -
propionic acid nmethyl ester is obtained with 69% and
3-(2- pentadscylggggbg!nggcapto) propanol, mp. 44 - 47%&. , with 95%yi el d.
15 After reaction w th bronoet hyl phosphoric acid dichloride and
action of tri meBhpbdecyimerbapeoprophnaln¢d)tbhodphoi-ed pedduct with 31%
y|eId mp. 231 -

monocholine ester.

Thls synthesis also takes place analogously to the

o procedure given in Example 1:

10 B-Dodecylmercaptopropionic acid mefhyl ester, oil,
yielg quantitative, 3-dodecylmercaptopropanol, oil,
which solidifies upon cooling, yiéld 94%.

The phosphorylation and choline formation take
place with 16% yield, m.p. 229 - 231°C., decomp. The

15 product contains 1 mole of water.

Example 15.
3-Dodecanesulphonylpropanol-(1l)-phosphoric acid

monocholine ester.
The product obtained according to Example 14 is
20 oxidised in the usual way with hydrogen peroxide in
glacial acetic acid. Yield 74%, m.p. 95 - 99%%., decomp.

The product contains 2 mole of water.

Example 16. .
3—‘2-Pentadeéxlo;zethxlmercagto)-groganol-(1)-

25 phosphoric acid monocholine ester.
2.8.g. Sodium are dissolved in 34 ml. ethylene

glycol._53.5 ml., l-bromopentadecane added thereto and



2330C., ,decaonp. It contains 1 nole of water. Exanple 17. 20

3-(2- Pent adecvl oxy) - et hanesul phonvl propanol - (1) - Dhosphoric acid
monochol i ne ester. The conpound described in Exanple 16 is oxidised
usual way with perhydrol in glacial acetic acid. After evaporation

solution mxed with water, it 25 Is stirred up with ether and
crystal lisation thereby brought about. J{iere are obtai ned hygroscopic
crystals with the deconposition point of [err] with 75%yvyiel d. -31- They

contain 2 nole of, water., Exanpl

?rl(gce: ﬁdfgﬂrﬁ?\ﬂj Lf% %M&Mﬁoﬁﬁfgﬁm r 1nq)r?gylri:act ed with
phospho?/us oxyc?ﬁn%ﬁ%/%e %r?gil%(ﬁg?‘g} Are it ?ﬁd&‘fﬂl‘ﬂbiﬁ%cﬁi@&ﬂ’q%e%l V.

obt ained of . 233t H P By B et b e ey
" Exarpl o 3. i%%er Po% o B 3% d“sa vaitfhd" RS, thore are
obt ai ned 2506 of the Sﬁjfhphony a8 %uﬁ&% >§Y gﬁco%oslé‘%r%lse 19.

15 2-[ 3-(Cctadecanes - propoxyphosp ory 0
hydr oxyl - 2- met hygigddoalildd MR RN WoAddneiedt s 1B Y0 vdoR Yeapr-' S

reacted wi th phosphorus
ature, poured on to ice, extracted with ether and
.- purified on a column. Yield of oily l-(2-bromoethoxy)-
(N " pentadecane 60%. The following reactions are again
10 carried out analogously to the pfocédure.given in
Example 1. Thus, B-(2-pentadecyloxyethylmercapto)-
propionic acid methyl ester -is obtained with 69% and
3-(2—pentadecyloxyethylmercapto)-prqpanol. m.p; 44 -
47%., with 95% yield.
15 After reaction with bromoethylphosphoric acid
dichloride and action of trimethylamine, there is

obtained the desired product with 31% yield, m.p. 231 -

ij 233%., decomp. It contains 1l mole of water.
Example 17. |

20 3-(2~-Pentadecyloxy)-ethanesulphonylpropanol-(1l)-

phosphoric_acid mohocholine ester.
The compound described in Example 16 is oxidised

in the usual way with perhydrol in glacial acetic acid.

After evaporation of the solution mixed with water, it
25 is stirred up with ether and crystallisation thereby

brought about. There are'obtained hygroscopic crystals

with the decomposition point of 95°%. with 75% yield.



oxychl orj de anal ogously to the procedure disclosed in "Helv. Acta Chim",
33, 349/1958 for 2-bronoethanol and 20 the ester dichloride obtained _of
b.p. 1100C. /18 [err].Hg [err] 2.4 kpa) reacted in the way given in
1 with the 3-(octadecanesul phonyl)-propanol described in Exanple 3.

reaction has taken place with trinethyl- anine, there are obtai ned 3 of
the desired conmpound of 25 mp.. 203 C_,,,deconp. It crystallises with 2
e of water. Exanpl e 20. 2- Met hoxy- é oct adecyl ner capt opr opanol - (1) -

hos\ﬁbrlc aci d nonocholine ester. A To 6.37 g. 2-0-nethylglycerol in 70
n . absol ute 5 FReYdceatgia 3d@919r9§WM§¢eaL [err] with stirring, 7.7 ni.
benzene sul phochl oride. -The batch is left to stand overnight in the
refrigerator an&EEEE&Ee&onured into 150 g. of ice. One extracts the
aqueous phase Wbt shakes t he organlc -hase with 2N 10
hydrochl ori c ac Yo gREQROXYPRNASPAE and

evapor at es. Theh a5k Ldug | (500 g.; elution
agent: tol uene/# :

20,y veerol ao uﬁﬁﬁyg”%?aéﬁ?ﬂ”a eﬁ%acéésoram S{aﬂmg‘rﬁaﬁ' Foom
LoTmer e, onBxietoRtaBABLclbh R LET LAB ofpBbiFloRs s ud g

octadecylnercaptan In 60 m
dropwi se the sokibigD REt& @ﬁiﬂ;“? 83, 349/1958 for 2-bromoethanol and

~ the ester dichloride obtained of b.p. 130 - 134%c./

: 17 mm.Hg (: 2,3 kPa) reacted in the way given in

10 Example 1 with the 3-(octadecanesulphonyi)—prqpanol
described in Example 3. After reaction has taken place
with trimethylamine, there are obtained 25% of the said
product of m.p. 226 - 229%.,, decomp.
Example 19,

15 2-| 3-(Octadecanesulphonyl )-propo hosphorvlo.

hzdrogz|—2-methzlethx;trimethz;ammonium hydroxide.

1-Bromo-2-propanol is reacted with phosphorus

oxychloride analogously to the procedure disclosed in

¢ (-

"Helv. Acta Chim.", 33, 349/1958 for 2-bromoethanol and
20 the ester dichloride obtained of b.p. 110°C./18 mm.Hg

(= 2.4 xPa) reacted in the way given in Example 1 with

the 3-(octadecanesulphonyl )-propanol described in

Example 3. After reaction has taken place with trimethyl-

amine, there are obtained 3.1% of the desired compound of
25 m.p. 203%c., decomp. It crystallises with 2 mole of |

water,



20 met hyl gl ycer ol nonobenzene-sul phonate in 30 ml. absol ute ethanol
thereto and leaves it to stir for 1.5 h. at roomtenperature. Subseque
it i's poured on to 1 1. of ice water. One acidifies with 2N hydrochl o
acid, extracts with ether, dries the organi c phase and evapor- 25
One purifies the residue over a silica gel colum (500 g.; elution ag
ether-ligroin 1:1 v/v). one obtains 6.1-82-[err] 58% of the ‘

2- met hoxy- 3- oct adecyl ner capt o- -33- propanol (mp. 44 - 47 [err]) C

To 6.0 g. 2- netggéép§eogpadecylnercaptopropanol in 80 m. absolute toluene

one adds 5.67 ¢ am ne and adds dropwi se at [err] with stirring,

the sol ution Of25Métﬁ$¥2-3ZbBEQHBé¥ﬂMEEEQﬁE?gEbgaﬂ81d5ﬂ?f%%&é%ﬂ&ri& 50 m.
absol ute tol uene room

tenperature, coabsdt oh8khblinddestdereto 67 m. 0.1 N aqueous potassi um
chloride solution and alTows to stir vigorously for 1 h. at [err] and 2 h.

10 at room t eAper at woe6. 3Thg. t 2Locmethpbgtycarbhetnsepand! eabsbiutdri ed
and evaporated. One takes up the residue in 45 m . absol ute net hanol / 30

m - . - absol ube cpvvndinenpnéladéssdaqutaeuaatescthewtﬁhustnnrmngh dry
triethylamne. It is then boiled under reflux for 16 h. and subsequently 15
evaporated. Oné.7amds hpneenergulphechhoriddeqn  Thesbatek iethefidl toni xes
with 2.88 g. silver _acetate, leaves to stir for 1.5 h._ at roomtenperature,
filters off with eaétPBﬁrnaﬂherlmashesrﬁﬁfhgasgspatenﬁe%ﬂaﬁ%¢nanauﬁeépor-

ates the filtrate. The.residu s then purified over a
gn to ESO d. g ice. 2 extracts the aqueous phase with

/,.

s methylene chloride, shakes the organic phase with 2N

10 hydrochloric. acid, sodium bicarbonate solution and water,
dries and evaporates, The residue is applied to a silica
gel column (500 g.: elution ggent: toluene/acetone 3:1
v/v). One obtains 7.2 g. = 48.6% of the 2-0-methyl-
glycerol monobenzene-sulphonate (oil). _

15 B. One dissolves 1.74 g. of solid potassium hydroxide
in 60 ml. absolute ethanol. At room temperature, one
adds dropwise, with stirring, a solution of 8.88 q.
octadecylmercaptan in 60 ml. absolute ethanol. After
1l h., one adds dropwise the solution of 6,93 g. 2-0-

20 methylglycerol monobenzene-sulphonate in 30 ml. absolute
ethanol thereto and leaves it to stir for 1.5 h. at room
temperature. Subsequently, it is poured on to 1 1. of
ice water, One acidifies with 2N hydrochloric acid,
extracts with ether, dries the organic phase and evapor-

25 ates. One phrifies the residue over a silica gel column
(500 g.; elution agent: ether-ligroin l:1 v/v). One

“obtains 6.1 g. = 58% of the 2-methoxy-3-octadecylmercap€o—



20 silica gel colum (100 g.; elution agent: chlorofornm methanol/water

65:25°4 v/v/v). One thus obtains 1.8 g. [err] 19.6% of the desired

2- met hoxy- 3- oct adecyl nmer capt o- propanol - (1) -phosphoric acid nonocholin

ester. The anorphous product obtained is brought to crystallis- 25

by dissolving in absolute chloroformand precipit- ating out with ac

(mp.[err] The substance contains 2 nolg;of water. -34- Exanple 21

2-NeLhoxy-S-octadecanesulphinylpropanol-%l)- phosphoric aci d nonochol

ester. As described in Exanple 2, 2-ngthoxy-3-octadecyl- 5

mer capt opr opandPTP3oehobMily | 44 aci 47 onbehol i ne ester is treated with 30%

hydr ogen peroxide in Iagial acetic acid._The crude product is triturated
0

several tinmes wWth ac Ve R BYmPTOF AR GEIBR YT ARERTPPANYL 0 81
C (smtors). 120 501200 LR LSS 15 600, ¢S B Funine

- contains 2 nole

2 et hony- ¢ oot agacaass hbapILe 0D (s RLENA, e JBHREISA
nydr open. per oxi ot 19 ISP iR Gl ShaRRRSHR. I8 SR Fradf B, 29
several tines VaR&oPged OBSL G [ NUge e UGN, 10 GIE! 2l dds i ws Wl d
stir overnight at room temperature, cools to Ooc.. adds
AR thereto 67 mi. 0.1 N aqueous potassium chloride solution
and allows to stir vigorously for 1 h. at 0°c. and 2 h.
10 at room temperature, The toluene phase is then separated
off, dried and evaporated. One takes up the residue in
45 ml. absolute methanol/30 ml.-absolute chloroform,
filters and saturates the solution with dry triethylamine.
It is then boiled under reflux-for 16.h. and subsequently
15 evaporated. One takes up the residue in 180 ml. absolute
methanol, mixes with 2.88 g. silver acetate, leaves to

stir for 1.5 h. at room temperature, filters off with

suction, after-washes with absolute methanol and evapor-

O

ates the filtrate. The residue is then purified over a

20 silica gel column (100 g.; elution agent: chlorofdrm/
methanol /water 65:25:4 v/v/v). One thus obtains 1.8 g.
= 19.6% of the desired 2—methoxyf3-oc£adecy1mercapto—
propanol-(l)-phosphoric acid monocholine ester. The
amorphous product obtained is brought to crfstallis-

25 ation by dissolving in absolute chloroform and precipit-
ating out with acetone (m.p. 251 -~ 252°c.). The

substance contains 2 mole of water,



53.5% nelting point not determ nable. The substance 20 contains 2 nole
of water. Exanple 23. 3-(2-Pentadecyl nercapt oet hyl ner capt o) - pr opanol - (|
phasphoric acid nonocholine ester. Starting from

3- (2- pent adecyl ner capt oet hyl mercapto) - 25 propanol, mp. 53 - 550
according to the procedure given in Exanple 1, one obtains the desired
conpound as hygroscopic crystals with t deconp05|t|on poi nt of - 35-

23 which contain 2 nole of water. The starting material is obtained as
fOIIoms: A solution of 2.3 g. sodiumin 80 nm.nethanol, which contains 12
g. 3-mercapt oprExample 2kid nethyl 5 ester and 12.5 g. 2-bronvethanol, is
stirred under reflux for 4 h. After evacoratlon |t IS taken up in.
chloroform fil£z=Ee P ~ '

pSphoric L 1ne :
Yq“ﬁéﬂtif 8‘32' Is??rslatA?o%h fé%?raf%r DY %ﬁ*ﬁd”’a gl
evapor ai ed Bnd RIE tRtESIganglTLE ﬂsvli%m%@ gradf hiionctife abber
chr omat ogr apheds yi £Pe480a ts. 84| 468 WPhrobbi hOVLRORD in | GO detsd 2: 1).

Yield 7.1 ronDe nercap Ic acid ester as o
acid. The crude product is triturated several times

with acetone and thus brought to crystallisation. M.p.
it 81°. (sinters), 120 - 122°%. (melts), yield 75.7%.

10 The substance contains 2 mole of water,

Example 22,
2-Methoxy—3—octadecanesulghonzlgrgganol—(l)—

phosphoric acid monocholine ester.
As described in Example 3, 2-methoxy-3-octadecyl-

15 mercaptopropanol-(l)-phosphoric acid monocholine ester
is treated with 30% hydrogen peroxide in glacial acetic
acid. The crude product is tritutated several times

a with acetone and thus brought to crystallisation. Yield
53.5%, melting point not determinable. The substance
20 contains 2 mole §f water,

Example 23.

3-(2-Pentadecylmercaptoethylmercapto)-propanol-(1)-

phosphoric acid monocholine ester.
Starting from 3-(2-pentadecylmercaptoethylmercapto)-

25 propanol, m.p. 53 - 55%., according to the procedure
given in Example 1, one obtains the desired compound as

hygroscopic crystals with the decomposition point of



5.9 g. therepof are further reacted as follows. 20 A solution of 0.6 g.
sodiumin 30 m. nethanol, which contains 6.3 g. 1-nercaptopentadecane and

5.9 g. of ester, is heated under reflux for 3 h. one then cools and 3
obtains, after dissolving in ether, filtering and evaporating, 9.4 O
ag¥%b

crystalline 3-(2-pentadecyl nercapto- 25 et hyl mer capt o) - pr opi oni ¢

nmet hyl ester. This anount i's dissolvedssb 80 nm . absol ute ether ant~added

dropwi se to a solution of 0.66 g. lithium alum nium hydride in -36- 50
m . absol ute et o After 30 mipn. refluxjng, _one works up as usual and
obtains 7.8 g. 23?ngeﬂ?éﬂgcﬁ?gtﬂﬁ?c%dpﬁk?h?fn@?%%ﬁﬁo)-propanol as thin

T e S R Ry Y
3- bIrO)c/)rmpropyI yester d#c ?%‘??Jgge{i ffgf\ gl%‘ct%é%%@’?rrie'?'c%(gt ‘P&)eaﬂb?n%h'd 10
1.4 m. triethyapidRecbitgfnd 12 a&f;% %ﬁﬁ%%ﬁ%‘g# & irfeé-%{}f red at

[err] for 30 min. and in the ice- at h T'eaves to stand
overni ght a§ rogstéeraed a2 s, ghysUBtymssthadde! ideserkidd Qhddr 2%

0. 1IN pot assi um chl oride solution, by stirring for 4 hours 15 at [err

adds 40 m . netfenod hherRfter aevapdiLEion} € tdReH Al iH ichidsERE,
separates off the organic phase. After evaporation, one thus obtains 1.5 g.
whi ch are di ssdfiktlerxed 3dndlevagorated! urenefoltdinofl8 g, " 3-(2-hydroxy-

-~ ethylmercapto)-propionic acid methyl ester as oil.

:‘?: 8.2 g. thereof are dissolved in 27 ml. abs. ether,

p 10 0.8 ml., pyridine added thereto and, with'ice cooling,
1.9 ml. phosphorus tribromide added dropwise. Subse-
quently, one stirs at room temperature for 5 h., One
then adds ice water thereto, extracts with ether, which
is washed with water, dried and evaporated ahd one thus

15 obtains 10.1 g. of an oil which is éhromatographed with

480 g. silica gel. Elution agent: ligroin/ether (2:1).
Yield 7.1 g. 3-(2-bromoethylmercapto)-propionic acid

iﬁx methyl ester as oil.

i:} 5.9 g. thereof are further reacted'as follows.,

20 A solution of 0.6 g. sodium in 30 ml. methanol, which
contains 6.3 g. l-mercaptopentadecane and 5.9 g. of
ester, is heated under reflux for 3 h. One then cools
and obtains, after dissolving in ether, filtering and
evaporating, 9.4 g. crystalline 3-(2-pentadecylmercapto-

25 ethylmercapto)-propionic acid methyl ester. This amount
is dissolved in 80 ml. absoiute ether and added dropwise

to a solution of 0.66 g. lithium aluminium hydride in



met hanol, (1:1). After passing in trinethylamne gas for 20 1 hour, one
after-stirs for 3 h. at [err] one then evaporates and stirs up the
crystals with acetone. One dissolves themagain in 55 m. nethanol and '
aft'er the addition of 0.4 g. silver acetate, stirs for 3 h. at room
tenperature. After standing overnight, one filters, 25 evaporates a
purifies the end product by colum chrogggggraphy, as described in Exanple
1. \Ode thus obtains 0.7 g. = 40% of hygroscopic crystals which, - 37-
according to elenentary analysis, contain 4.5 nole of water. Mp. 228 -
[err] deconp. ER@mBlLe 2bsolute ether,  After 30 min. refluxing, one

2- Met hyl - 3- oct adecyl ner capt opr opanol - (1) - phosphoric 5 acid nonocholine
ester. To a sol YPFEA WP dS19syal sppad ebtailng 18 et Inhdtpentaderyl44. 3 g.
oct adecyl mercaptan and t bat h, adds dropw se 5 met hacrylic

en, in an ice :
acid met hyl est'8?".Tc?P?%?@gﬂ‘f‘??‘ﬁﬁpﬁ‘%f‘!ir%ﬁ?data‘? ot e]ﬂ)‘é?’ét‘%?’é‘?%‘?@‘ 10
filters off wt tion the cold suspensjon. washes, w th.¢0l d net hanol and
dries. One thus-ﬁ%?uﬁ}%gf]l%.%nbfgﬂ %’F‘g‘i‘éﬁé T PP §—38'80/%?&(?1 hin |ayer .
chromat ogr aghi Cg., eUpjformerr]-nethyl-[err]-octadecyl nercaptopropionic
acid net hyl est®er Yuction is carried out with 1.14 g. 15 l'ithium

al um ni um hydrlg-e 3-—%@@9(1&@: IM éé : - ')1 3D -fl%
2- met hyl - 3- oct d0E BT Capto-- P v .

phosphoryl ati O'Er@ﬂﬁfﬁé&ﬂ%ﬂwé}xi&f&ide..

C:;_/  A mixture of 1l g. phosphoric acid 3-bromopropyl

no

D -éster dichloride, 1 g. 3-octadecylmercaptopropanol and
~ 10 1.4 ml. triethylamine in 20 ml. absolute.methylene
| chloride is stirred at 5°. for 30'min. and in the ice-
bath for 1 h, One then leaves to stand overnight at room
temperature, hydrolyses, after the addition of 20 ml.
0.1N potassium chloride sblution; by stirring for 4 hours
15 at 40°C., adds 40 ml. methanol thereto, acidifies with
conc. hydrochloric acid and separates off the organic
phase. After evaporation, one thus obtains 1.5 g. which

are dissolved in 30 ml. of a mixture of chloroform/

C.(

methanol (1l:1). After passing in trimethylamine gas for

20 1 hour, one after-stirs for 3 h. at 40°C. One then
evaporates and stirs up the crystals with acetone. One
dissolves them again in 55 ml. meﬁhanol and, after the
addition of 0.4 g. silver acetate, stirs for 3 h. at room
temperaturé. After standing évernight, one filters,

25 evaporates and purifies the end product by column
chromatography, as described in Example 1. One thus

obtains 0.7 g. = 40% of hygfoscqpic crystals which,



ation is carried out according to the procedure given in 20 Exanple
One obtains 27% of the desired product, uniformin the thin |ayer
chromatogram mp. 234 - 2380C. It crystallises with 1.5 nole of
Exanpl e 26. 3-(2-Pent adecanesul honyl et hyl mer capt o) - pr opanol - 25
(1')-phosphoric acid nonocholine ester. 0.7 g. sodiumare dissolvedin 80
m . nethanol. There are successively adged 2.4 g. nercaptoethanol and
-38:._9 g. pentadecyl brom de and the mi Xxture stirred for 3 h. at 600C It
is then taken up in ether, separated from sodium brom de and evapor at ed.
The residue is PGFPFAARICcSPURACPRPEARY 0BPADKELRL | FONERER §ndvphesof
ligroin/ether 1:1 ¥ie|d 8.9 g. = gg@@of 2-§entadecyl- nmer capt oet hanol of
the mp. 44 - [#PFETs3 ¥-Pof 22Ri 5 €3RpEundd8FE™Bxi di sed in 310 m. gl acial
acetic acid mﬁtg gergédEEl until a uniformspot is to be seen in the thin

| ayer chromat og fAus obtains 11.1 g. = 77% 10 of

2- pent adecanes Uyplopyl ¢t 3300k aall-0) mfcapf8GropShail | 1) Sph8siibgiged, Wi th
phosphorus trib 9%

2- pent adecage- ggsﬁhﬁpxgghgikngrggkgg of mp. [err] foaniné, 850C. cl ear
melt. 15 ) “now t akes pl ace anal ogously to the
statements made in Ex@gphesblabiioh€8fSol 221 §¢ bobia £ $0' b€ methanol

i nternedi ate products: -(2-pentadecanesul phonyl et hyl mercapt o) - propi oni ¢
acid one adds 14.3 g. octadecylmercaptan and then, in an ice

(;;y/ bath, adds dropwise 5 g. methacrylic acid methyl ester.
' After stirring for 1 hour at room temperature, one
i-; 10 filters off with suction the cold suSpen;ion, washes
with cold methanol and dries. One thus obtains 16.3 g.
of greasy crystals = 88% of thin layer chromatographic-
ally uniform a-methyl-B-octadecylmercaptopropionic acid
methyl.ester. The reduction is carried out with 1.14 g.
15 lithium aluminium hydride in 320 ml., water-free ether
and gives 14.2 g. = 94% 2-methyl-3-octadecylmercapto-
propanol, m.p. 37 - 39%.
\~’{ The phosphorylation, hydrolysis and choline form-
5 ation is carried out accbrding~to the procedure given in
20 Example 1. One obtains 27% of the desired product,
uniforﬁ in the thin layer chromatogram, m.p. 234 - 238°%.,

It crystallises with 1.5 mole of water.

Example 26,

3-(2-Pentadecanesulphonylethylmercapto)~propanol-
25 {1)-phosphoric acid monocholine ester.

0.7 g. sodium are dissolved in 80 ml. methanol.

There are successively added 2.4 g. mercaptoethanol and



met hyl ester., used as crude product for the reduction. 20

3- (2- pent adecanesul phonyl et hyl mer capt o) - propanol, mp. [err] Fromthis is
subsequent |y obtained the desired conpound with 12%yield, mp. 540
sinters, [err] slow deconposition with brown coloration. It contai
2.5 nmole of water. Exanple 27. 3-(2-Methoxyoctadecyl nmercapto) -

- propanol - (1) - phosphoric acid nonocholige ester. -39- This conpund
obthaf ned with 30% yi el d anal ogously to t he procedure glven i n Exanple 1.
Accord- ing to,the ele %tar% anal % [t . contains 2.5 nole_of water.

Because of the9 Ir IR eﬂ’ﬁ the m’a?“'ﬂ’%l’!’?#?’g‘% ﬁﬂrcannot be
' Start 2 th d t
ol ot 1 56 of 17 ¢ %'%%%Ss?#hdm T SR P A R - %‘3& hi ned
foll - OSSRk fgﬂfh ,
gfomona?\llvgn gfﬁst earic aci I'S ers% er évé’a‘ag‘%%‘rreoﬁ‘}ano &&) t:'?:alt al ytic
amounts of p- il HeERsdl| RQEE Atdinatdife %}{ t r ﬂl{ﬁ%?'; ‘%ﬁ.é‘}%t h sodi um
a mp

nmet hylate to give the a- nethoxystearlc 1 ester

36[err].) smnd rigtid/etidy 140 é!.d"B@ W et @ pdiideialearyl 15
al cohol, mp. 36 - i??rr] 97%y|e Wt;\&nphosp"ﬁgrus t_% brom dé, one

obtains oily memtdptoestiteaiol dfamalen p0%y ielgbPorhi QB i Rt Wit h

[err] acid

compound are oxidised in 310 ml. glacial acetic acid
(l;\/, with perhydrol until a uniform spot is to be seen in the
. thin layer chromatogram. One thus obtains 11.1 g. = 77%
N 10 of 2-pentadecanesulphonylethanol, m.p. 64 - 66°c. From
this is obtained, with phosphorus tribromide in ether
in the presence of pyridine, with_49%, 2-pentadecane-
‘sulphonylethyl bro;nide of m.p. 68%c. . foaming, 85%%.
clear melt, B
15 The further reaction now takes place analogously
to the statements made in Example 1l and leads to the
following further intermediate products:
~— B-(2-pentadecanesulphonylethylmercapto)-propionic acid
\ methyl ester,.used as crude product for the reduction.
20 3-( 2-pentadecanesulphonylethylmercapto)-propanol, m.p.
73 - 75%.
From this is subsequently obtained the desired
compound with 12% yield, m.p. 54°C. sinters, 229 - 232%,
slow decomposition with brown coloration. It contains
25 2.5 mole of water, |

Example 27.
3-(2-Methoxyoctadecylmercapto)-propanol-(1)-phosphoric

acid monocholine ester.




met hyl ester, to give the oily [err]-(2-nmethoxyoctadecyl -

nmer capt o) - propi.onic acid nethyl ester (33%yield). A 20 renewed |ithium
al um ni um hydri de reduction gives the desired propanol with 94% yi el d. \
Exanpl e 28. 2-(3-COctadecyl ner capt opr opoxyphosphor yl hydr oxy) - 2-

met hyl et hyl t ri net hyl anmoni um hydr oxi de. 25 The phosphoric acid
dichloride described in Exanple 19 is reagted with

3- 0c¥adecyl ner capt opropanol, the preparation of which is described in

50%yi o1 d the brom ASASP FAUPREBRI 18 BBALURE. *HRE AERFREPoi n of the
Lo e 1150 QR BB ot hcRS! 2687 b8 L hbcora-
2y Ot asCgoEHL PP RERBONRk L BOF"GbhEatgh arrasha e
Ul phone of - m saes” JpBpafeeTE Hie B Colal EinybEblcdnte bahivib?. 5
10 . 1. br oot s SRR R ras cahipt PTBRUER: ¢ ST propionic acid methyl
ester are stirred unggart€hhUmat@fial is 3-(2-methoxyoctadecylmercapto)-
propanol, a colourless oil which, upon standing, gradually
(;}-/ solidifies and is obtained as follows:
a-Bromostearic acid, m.p. 47 - 51°c., obtained by
10 bromination of stearic acid, is esterifiéd-with methanol
and catalytic amounts of p-~toluenesulphonic acid, the
oily ester is reacted with sodium methylate to give the
a-methoxystearic acid methyl ester (m.p. 33 - 36°C.) and
reduced with lithium aluminium hydridé to 2-methoxystearyl
15 alcohol, m.p. 36 - 38°C. (97% yield). With phosphorus
tribromide, one obtains oily 2-methoxystearyl bromide
(20% yield) which is reacted with S-mercaptopropionic acid
K«/' methyl ester to give the oily B-(2-methoxyoctadecyl-

mercapto)-propionic acid methyl ester (33% yield). A

.

20 renewed lithium aluminium hydride reduction gives the
desired propanol with 94% yield.

Example 28.

2-(3-0ctadeczlmercagtggrogogzghosehogzlhzdrogz1-2—

methylethyl trimethyl ammonium hydroxide.
25 The phosphoric acid dichloride described in

Example 19 is reacted with 3-octadecylmercaptopropanol,

the preparation of which is described in Example 1,



4 h. in a solution of 0.83 g. sodiumin 110 m . nethanol. One then
evaporates in a vacuum takes up the residue in 20 ligroin, filters and
evaporates the filtrate. The residue (11 g.; mp. [err] is dissolvedAmn
m: water-free ether and rapidly added dropwi se to a solution of 0.94
l'ithium al um nium hydride in 110 mM. water-free ether. After half an
refluxing, no starting material can 2540-be detected in the thin | aya
chropat ogram  One works up in the usual way and obtains 9.45 g.
3-tetradecyl neaceptdingropative thetdeagiven procedfifis, wnelobitEinsact ed
-41- anal ogously to the procedure given in Exanple 1. There are obtai ned
1.9 g. = 58% owitlne5ekésyielid cting dorsnixde naf dtlyelrdesi med cdnppouwndit erThei nt
of 630C. and deconpos- ition point of 231 - 2330C. 5 Exanpl e 31.

2- Met hyl - 3- octeletima spoimt gf prlvp ordmineg-fres tempannd. dbtaingd | wikh
ester. 2-N®thy|;3-octadecy|nercaptoprqgﬁpol, the prepar- gjion of which is
described in ExbkyRE 3cetateodipsat 191 C,| n“!#fét%@%ﬁl 138 Gy (meltBof 30%
hydr ogen gfrox'degin a&acial acetic acid to the sul phoxide and, after
purific- i oY G s RPRMRe) - col unm (sol vent chl or of or mf met hanol  9: 1),

obtained with gS@bzielﬂi M p. 56 - 580C. The phosphoryl ation and choline
ester formati e “carried out according to the procedure given in

Exanpl e 1. Aftgr Ut S QR a0 Oy Sl 1 1.5

nol e of water
acid monocholine ester.

=

s
o~ The oxidation of the compound described in
i,; 10 Example 25 with 30% hydrogen peroxide in glacial acetic
acid gives, with 49% yield, the sulphone_of m.p. 59%.

(sinters), 227 - 234%. (decomp.). -
Example 30. :
3-Tetradeczlmercagtogrgpanq;)-(l)-Qhosghoric-adid

15 monocholine ester.

10 g. l-Bromotetradecane and 4 ml. B-mercapto-
propionic acid methyl ester are stirfed under reflux for

k\// 4 h., in a solution of 0.83 g. sodium in 110 ml. methanol.
One then evaporates in a vacuum, takes up the residue in

20 ligroin, filters and evaporates the filtrate. The residue
(11 g.;: m.p. 32°.) is dissolved in 55 ml. water-free
ether and rapidly added dropwise to a solution of 0.94 g.
lithium aluminium hydride in 110 ml. water-free ether.
After half an hour refluxing, no starting material can

25 be detected in the thin layer chromatogram. One works up
in the usual way and obtains 9.45 g. 3-tetradecylmercapto-

propanol of the m.p. 34 - 38°C. which are reacted



point 235 - [Jerr] Exanple 32. 20 N F
2- ( 3- Hexadecyl mer capt opr opoxyphosphoryl oxyhydroxy) - ethyl 1-N i
N-di et hyl am ne. A Anal ogously to the procedure given in Exanple 6
the repl acement of trimethylanmine by diethyl anine, one obtains the de‘géji
conpound with 15%vyield. It 25 . sinters at [err] and nelts clearly a

gwﬂ It crystallizes with 1/2 nol e of, water. B. In the case of
th se of 1 33% solution of dinethylamfié in ethanol, one obtains with 9%
yield N r 2-(3- hexadecvlnercaptopropoxyphosphoryloxyhydroxy) ethyl 1-N
N- di net hyl ani ne2natogously trhithe @yeeedhres sgivery simlBxagslevli.h Whisrel e of
water, sinters at [err],and nelts clearly at 145 - [err] C In the case
of the use of f%%%%?ﬂ%ﬂ?%rﬂ-(ﬁ $et=hyR8% af rfdhe deairedicompounshias ns with

19% yield N r ec t opr.o oxyphosphor lgpxyhydr oxy) -

et hyl ] - N- et hyl %@"fﬁ%ee ‘?’h‘iﬁ é‘b%.% ngex pojn tgﬂfcby %mw ts
clearly, upon further A t 1 Finally, one obtains, in the
case of the uselg)oa cth'Z: rﬁqér;aﬁ:@d %Pe&rs sol ution of amoni a, with a

yield 15 of g% ﬁé;ipxadecylnercaptopropoxyphosphoryloxyhydroxy)
The—éﬁﬁ%er-po

et hyl am ne. nt lies at 170C., at 1950C. begins the nelting

and at [err] aiMMEMhQI}§-dé%éﬁé§§ﬂgsu1éﬂYizlgrgganol-gl!-ghosahoric

acid monocholine ester.
(V,_/ 2-Methyl -3-octadecylmercaptopropanol, the prepar-
_ ation of which is described in Example 25, is oxidised
N , '
10 in the usual way by means of 30% hydrogen peroxide in
glacial acetic acid to the sulphoxide and, after purific-
ation on a silica gel column (solvent chloroform/methanol
9:1), obtained with 55% yield. M.p. 56 - 58°C.
| The phosphorylation and éholine ester formation
15 are carried out aécording to the procedure given in
- Example 1., After usual purification, one obtains 12%
of crystals with 1.5 mole of water of the decomposition

point 235 - 240%.
Example 32.

20 N;I2-(3-HexadeczlmercagtogrogogxghogghoEzloxyhydroxy)—
ethzl!-N,N;diethzlamine.

A, Analogously to the procedure given in Example 6

¢ C

with the replacement of trimethylamine by diethylamine,
one obtains the desired compound with 15% yield. It
25 sinters at 66°C. and melts clearly at 104 - 110%. 1t

crystallises with 1/2 mole of water.



20 ‘conpound crystallises with 1/2 nole of water. Exanple 33.
3- Hexadecyl ner capt o- 2- net hyl or opanol - (1) - phosphoric acid nonochol i ne ester.
In.a way anal ogous to that described in Exanple 25 25 but with
hexadecyl nercaptan, there are synthesised the follow ng conpounds:
a-nmet hyl -[ err]-hexadecyl nmer capt opropionic acid nethyl ester; yellow
79% yi el d 2-nmet hyl - 3- hexadecylnercaptoprgpanol whi te, viscous nass, ;
yiefﬂ 5 The nmonohydr at-e of the esired conpound sinters at [eer]
and sl owly deconposes at 229 - [err] Exanple 34.

2, 2- Di et hyl - 3- ﬁexadeéylﬁb@poﬁepmﬁpﬁhelu?&)@@hbsb&%rsclwtldhnmﬂochol|ne
ester 10 Starting from 2, 2-di net hyl -1, 2- propanedi ol , one obtai ns
in a way analogﬁﬁ@eFBY%ﬂ@1B¢oé%d%?%a§$hen°$ﬁ kaﬁpﬁ% Q@thpQ%tY¥e166@6of t he
correspondi ng ene s I-honate as colourless qgl In a manner

anal ogous to t =re =xl D ORI

reaction mnth he
2, 2-di et hyl - 3-f€ R -zh—"é1, n1p 25 - [err] with 16%yield.

. 2?&?“?222??%“5 Wa%%nir ARt e A TR ke B it

34%yield. it gopiai nélrltéréméte: 4R RA1LS 'Slearly at 145 - 150%c.

c. In the case of the use of a 33% solution of methyl-
ivﬁv/ amine in ethanol, one obtains, with 19% yield
. ~| 2-( 3-hexadecylmercaptopropoxyphosphoryloxyhydrox
~ 10 ethzll-N;methzlamine. |
The sinter_point lies at 91°%., the substance melts
clearly, upon further heating,- at .194°C,
D. Finaily. one obtains, in the case of the use of a ~
concentrated, aqueous solution of ammonia, with a yield
15 of 11%
2-( 3-hexadecylmercaptopropo hos'ho loxyhydro:
) ethylamine.
- The sinter point lies at 170%., at 195°. begins
s the melting and at 218°c. a brown melt is present. The ~

20 compound crystallises with 1/2 mole of water.

Example 33.

3-Hexadecxlmercagto-2-methxlgroganol-(l]-ghosghoric

acid monocholine ester.
In a way analogous to that described in Example 25
25 but with hexadecylmercaptan, there are synthesised the

following compounds:



at 700C., begins to nelt at [err] and deconposes at 235 - 2380C. Exanple ‘\\§§2
35. Cis- or trans-3-octadecyl nercaptocycl ohexanol -(1)- 25 phosphoric acid
nonochol i ne ester. Starting from 1, 3-cycl ohexanedi ol, which is preseptyas
cis-trans m xture, one obtains, by reaction with -44- \
benzenesul phochl ori de according to the nmethod of working described

Exanpl e 20, part A, the correspondi ng_ggno- benzenesul phonate, al so 1y
cis-trans mxture, with 62%yield. 5 The reaction with
ocféaecylnercaptan anal ogously to Exanple 20, part B, provides, after
separation of @hEetbylepf-hexadesydnescaptppropgipnie| aghd methyl eabtarsyf the
3-oct adecyl mer capt ocycl ohexanol . El ution agent: ether/ ligroin 1:4. 10

On the basis o¥eihewNeRlapd®¥r ¥i€dFi cal investig- ation, the product with
the mp. 50 - %err% | ingicated as cis conEound = bo;h substituents in
the 1.5 posi ti GAmeRRYLndr BRFAACEYImeFsAPEoPREPEPAL? WRAES: ORLAFPHS  he m p.
44 - 460C. as %rags éggpogng. 15 . Both substances are now '
phosphoryl at ed PR h syaf ﬁay and reacted with trimethylam ne. One thus

bt ai f th [ bQye; ' | L nt
poi nt of [8rr] and aTae) PoHgfyrar@ B Je R hbRTEla RRRNR TLIRLLPE AT
the trans conpggfe.! BRa2B1owtyOuseaRgbEaRCEL! 29PL Yh5Acthe sinter point of

Example 34.

gl2-Dimethy1-35hexadecylmercagtogroganol-‘l]-ghogghoric

acid monocholine ester.

ﬁv; 10 Starting from 2.2-dimethy1-1,2-prqéanediol,‘one
obtains in a way analogous to the procedure given in
~ Example 20, part A, 56% of the corresponding monobenzene
sulphonate as colourless oil.
In a ménner anﬁlogous to that described in
15 Example 20, part B, one obtains, by reaction with hexa-
decylmercaptan, 2,2-dimethyl-3-hexadecylmerdaptopropanol, -
m.p. 25 - 28°C., with 16% yield. Finally, one phosphoryl-
— ates analogously to part C in Example 20 and obtains,
T after reaction with trimethylamine, the desired compound
20 with 34% yield. It contains 1.5 mole of water, sinters
at 70°c., begins to melt at 228°C. and decbmposes at
235 - 238%%.

Example 35,

Cis- or trana-3-octadeczlmercagtoczcloheXanol—‘12-
25 phosphoric acid monocholine estef.

Starting from ll3—cycldhexanedibl, vhich is present

as cis-trans mixture, one obtains, by reaction with



and the,nelting point of 239 - 2410C., with deconposition. According to the
el ementary analysis (C, H N, P. S determnation), both products contain
1.5 nole of water. Exanple 36. 25

3-:( 14- Met hoxyt et r adecyl ner capt o) - propanol - (1) - phosphoric acid nonoc
ester. 1,14-Di bronotetradecane, mp. 38 - [err] is obt ai ned anal og
to "org. Synth.", Coll. Vol. 1,. 29, 1n482% yield fromthe corresponding
digl, ("Helv.", 9, 271/1926). 3.6 g. thereof are added to a solution of 0.23
g. sodiuminpn 4 ., et + 1.1 Jlerr]l-perca opioni ¢ acid

net hyl ester a%%n?%ggéﬂéggﬂgﬁgﬁkég?r?% g%ﬁﬁé? %%f?%? T%%ﬁgﬁHgfdﬂ%Eklng
evapor at es, st} e;leal | e , nSE€ t a

sol uti on, evapgéécg?géai%ﬁaﬁﬁggﬁ%%gg bgéggﬁsAfhgﬁég%?%ﬂ%&%ﬁhgﬁgsfﬁgégéel 10
colum with etBehsbhgb@iphdndle, d18oURS! SEfy | ELELELARS AEXCOPD] NofleRnd,
after evaporation, provide 1.6 g. = 41%

[err]-(l4-brongbgtyagdeayl mercapto)-propionic acid nethyl ester of the mp.
[err] The [err]-(14-net hoxytetradecyl mercapto)-propionic 15 acid net hyl
ester obtabned ther efhénreatbisndiviith Nt badetglnerdaptan cdn&lodeasiyg for
15 hours nust also be purified on a colum. Yield: 11% mp. [err] 0.8 g.
t hereof are retoacBdamples2dl .panteB, fprevidés; aftér 6Separationiofn the

al um ni um hydri de and gi ves 20 0.6 g. = 86%

3- (14- met hoxyt bepmeEcpinturepon) apsbbivel get eelumss 12% 7T each of the

3-octadecylmercaptocyclohexanol. Elution agent: ether/

ligroin 1l:4.

i; ' 1o On the basis of the NMR spectroscopical investig-
ation, the product with the m.p. 50 - 52°. is indicated
as cis compound (= both substitugpF§ in the 1,3-position
in equatorial position), the other fraction with the m.p.
44 - 46°%C. as trans compound. o

15 Both substances are now phosphorylated in the usual
way and reacted with trimethylamine. One thus obtainé
from the cis compound the above-mentioned cémpound with

&v/' the sinter point df 51°. and a melting point of 241 -

i~7 _ 244°c. with decomposition, from the trans compound the

20 above-mentioned isomer with the sinter point of 45%.
and the melting point of 239 - 241°c., with decomposition.
According to the elementary analysis (C, H, N, P,

S determination), both products contain 1.5 mole of water.

Example 36.
25  3-(1l4-Methoxytetradecylmercapto)-propanol-(1)-

phosphoric acid monocholine ester.
1,l4-Dibromotetradecane, m.p. 38 - 40%. is



Thi s-conpound i s now phosphoryl at ed anal ogously to Exanple 20, part C, and
reacted to the choline ester. One thus obtains 26% of the nonohydrate~Wh ch
sinters at 25 [err] and nelts with deconposition at 238 - 244 [err
Exanple 37. N r 2-(3-Hexadecyl nercapt opr opoxyphosphoryl oxyhydr oxy) -
et hyl | - N-met hyl - NN- di et hyl anmoni um hydr oxi de. -46- 3.7 g. of the

coppound prepared according to Exanple 34s-part A are stirred in 37 m.
tet\r{ahydrofuran, together with 4.2 g. sodium bicarbonate in 50 m. water

and 8.5 nl. net i odjad . at gQomt rajure.. 5 _Thereafter, in

the thin |ayer %ﬁ#%%gggggg?nigéﬂés&(a??i ng- fut g}'nﬁ . spo‘fedn]aﬁl ‘Eﬁ’ﬁapﬁeaé%d and

a new mai n spot; ; | | vacu | ful S taken up in

chloro- form fJF 1?%% ,lﬂg%¥g¥gﬁéﬁégg%é€0%?%%c§#%m#ﬂ‘ké}r‘f\/e‘r tet ate

i n met hanol andapuyigpéy, col uim chromat ographi c- 10 ally as described in
Ly . .

Example 1. The yield anpbunts to 13% The conpound sinters at 400C. and

deconposes at [err] 13,608! dtlhérdof 4P Caddedts a {ﬁ?ﬁﬂiéﬁ_ 0.23, g.

20- | sopr opyl - 3- oct adecyl mer capt opr oyanol - (1 )-phosphoric aci d

monochol i neS est s6divM. iin 040 I BOP BSOS RO LO N CL AT irkh, Ji Skt 5t r_o}{fox{féiuced
|

in 150 mM. water-free ether with 2.7 g. lithiumalum niumhydride in the
usual way. Theasidrmetlnhiestes. £nd). tié Suspensiti fatiidd Wifger C. 20
In a way anal ogous to that described in part A of
reflux for 4 h. One evaporates, stirs up the residue
o with ether, separates off the ethereal solution, evapor-
ates it and chromatographs the residue on a silica gel
N 10 column with ether/ligroin 1:10. The desired fractions
are combined and, -after evaporation, provide 1.6 g. =
41% B-(l4-bromotetradecylmercapto)-propionic acid methyl
ester of the m.p. 33 - 35%%.
The B-(l4-methoxytetradecylmercapto)-propionic
15 acid methyl ester obtained therefrom with sodium
methylate solution after boiling for 15 hours must also
be purified on a column. VYield: 11%, m.p. 31 - 32°.

0.8 g. thereof are reduced in 25 ml. water-free

¢ C

ether with 62 mg. lithium aluminium hydride and gives
20 0.6 g. = 86% 3-(l4-methoxytetradecylmercapto)-propanol
of m.p. 35 - 37%.
This compouﬁd is now phosphorylated énalogously
to Example 20, part C, and reacted to the choline ester,
One thus obtains 26% of the monohydrate which sinters at
25 76°C. and melts with decomposition at 238 -.244°C.

Example 37.

N-| 2-( 3-Hexadecylmercaptopropoxyphosphoryloxyhydroxy)- -

e_thzl |-N-methx1-N N-diethyl ammonium hydroxide.




Exanmpl @ 20, one now reacts wi th benzenesul phochloride to give the
monobenzenesul phonat e of 2-isopropyl propane- 1,3-diol, which is obtaiped in
42% yield as colourless oil. 25 In a way analogous to that
described in Exanple 20, part B, one obtains therefrom in 87%yielo
2- isopropyl - 3- octadecylnercaptopropanol of mp. [err] -47- Final

phosphoryl ates according to part C, mpl e 20 and reacts further with

t N-fret hyl ami ne to give the desired €ntr product. One thus obtains 37% of
crystals with 1.5 nole of water of the sinter point 5 550C. and nelting
poi nt 230 - 233C., wih glecfimts t¢campoubdipiep®Rd according to

4- Fbptadecylnercapto 3-net hyl - n- butanol (1)-phosphoric acid nmonochol i ne
ester. |n analBmslewad aparios, ﬂi@r&@ﬁgsﬁu‘l piomdt.e terrahyidrofuran,

1- hydr oxy- 2- net hyl - 3- but anone is obtalned as oil in 30%yield. The reaction
with hept adecy‘F‘?@ M A2 B t%?dw mmg‘r’hpﬁﬂ é“lpur‘ﬁq%t i on,

wth 61%vyield 4]%”# heptadecylnerc net hyl - 3- but anone as oi
Finally, the 13% y‘tﬂq 'refcﬂktq ¢h AF room dempgyatuney

yield, tothe JLC-u forn11 t.h 3- hept | me rc top nol ﬁ]p.
28 - 300C§Theﬁtﬁ‘ﬂ=s%‘| [E’Pé%flaé’rﬁféﬁ{ﬁ “’r?é% ' f
pl ace in the rt d OVI
yield, the de5| re conp L?ndri‘f?ad%nalpa% crreglﬁgt éﬁclaséns%vvl (L? ]qujvater

It sinters  after evaporation in a vacuum, it is taken up in chloro-

o form, filtered, evaporated, the base produced with silver
‘ acetate in methanol and pufified column chromatographic-
A 10 ally as described in Example 1. The yield amounts to |
13%. The compound sinters at 40°c. and decomposes at

119°0. It contains 4.5 mole- of water.

Example 38.
20-Isopropyl-3-octadecylmercaptopropanol-({1)-phosphoric

15 acid monocholine ester.

10.1 g. isopropylmalonic acid diethyl ester are
reduced in 150 ml. water-free ether with 2.7 g. lithium

aluminium hydride in the usual way. There are obtained

. C

5.9 g. of an oil uniform in the TLC.

20 In a way analogous to that described in part A of
Example 20, one.now reacts with benzenesulphochloride
to give the monobenzenesulphonate of 2-isopropylpropane-
l,3~diol, which is obtained in 42% yield as colourless
oil.

25 In a way analogous to that described in Example 20,
part B, one obtains therefrom, in 87% yield, the 2-

isoprqpyl-3-octadecy1mercaptopropanol of m.p. 29%.



at 550Ct and nelts at 230 - 2330C. with deconposition. Exanple 40.

3- Cct.adecyl mer capt obut anol - (1) - phosphoric acid nonochol i ne ester. 25

2 g. Cctadecyl nercaptobutanol, mp. 35 - [err] is phosphorylated in t way
given in Exanple 20, part C, and reacted to the choline ester (1.85

59% . After -48- purification on a silica gel colum, the crystal
sipter at [err] becone discol oured abou -2080C. and deconpose at [er
The—conpound crystallises with 1.5 nole of water. 5 The starting

material is obtained_as follows: 1,3-butyleneglycol is reacted with acetic
anhydri de at roon1teﬁﬁ§?&i¥we°98 BhOQPEOBYbétaﬁeéCGbrﬂiagetatparVieLd 63%

In the presenc Eérgﬁlne Is then esterified 10 wth
benzenesulphoc daPﬂerFQSEF|SHrEFSHuU%tBIEFéﬂebbﬁlam;BPItQa ge

I ith et I f | I | whi [
fgagggdmaﬁtheogﬁb%eggaglﬁféregoﬁPgn?ﬁe B? SnggP%OPﬁggpggéégﬁ?e36*$%ﬁl?n
Ex | e 20, d d
hygrgx?de sorﬁ%%ggtai erggﬁni2§§§%?ad cy ager g %%ﬁu?gﬁgegﬁégggFlung 35
-"[err] Exsnpl 5%, %&%@ﬂ;xhaxw%' gcapﬁw L ORGP - adddmpBRlSh! ©

aci d nonochol i ne ester phosphor yT at es
3-(9-octyloxynnﬁ§§§§écg oL 0) -

4-Heptadecylmercapto-3-methyl -n-butanol-(1)-phosphoric

acid monocholine ester.

\T~/ In analogous way as above, the benzenegulphonate
= 10 of l-hydroxy-2-methyl-3-butanone is obtained as oil in

30% yield. The reaction with heptadecylmercaptan gives,
after column chromatographic-purification, with 61%
yield, the ifheptadecylmercgptofz-methyl-3—butanone as
oil. Finally, the lithium aluminium hydride reduction

15 leads, with 85% yield, to the-TLc-uniform 1l,2-dimethyl-
3-heptadecylmércaptqpropanol, m.p. 28 - 30°C. The
phosphorylation thereof and choline ester formation

N take place in the manner given in Example 20, part C,

r

and provides, with 13% yield, the desired compound
20 which crystallises with 1.5 mole of water. It sinters

at 55°C. and melts at 230 - 233°C. with decomposition.

Example 40.
3-Octadecylmercaptobutanol-(1l)-phosphoric acid

monocholine ester.

25 2 g.'Octadecylmercaptobutanol. m.p. 35 - 38°C..
is phosphorylated in the way given in Example 20, part C,

and reacted to the choline ester (1.85 g. = 59%). After




prapanol, mp. 29 - [err] analogously to Exanple 20, part C, and obtai ns,
according to the nethod of working there given, with 39%yvyield, the desir
choline ester which crystallises with 1.75 nole of water. The sinter 25
point lies at [err] in the case of further heating the substance deconp

at 221 - [err] Exanpl e 42. 3-(4-Tridecyl oxybutyl nmercapt o) - propanol - ( 1\ -
phosphoric acid nonocholine ester. Onej ssolves 2.3 g. sodiumin 44 nil.
1, 4-butane- 5 diol by warm ng, adds 38 . l-bronotridecane thereto and

stirs for 5. girslsalda il b aANACY o1 ldoflmr00tndlcxQaRaFHl aCt S Wi th
a mxture of ether/ligroin 1.2, evaporates and purifies on a silica gel

col umm by el utisgmedx at 583, Helcthe VilsricburdRd apededBo8PREr AnkD

ligroin 1:1. The desired fractions are collected and evaporated. There are
thus obtai ned Hacbrpodehiat 12328 .chrneaiceipaRitdc drystan) iee® with
4-tridecyl oxybutanol of mp. 26 - 290C. in 71%yield. 10 g. thereof are

di ssol ved in 13Q S5rimolet lofr water., 0.6 nl . pyridine added thereto and 1.4 m
phosphorus tribrom de added dropw se thereto, whereby it is cooled in an

i ce-bath. After stan@heyskastinghmadeniedmiscobtaineduee, fohdowsizut es with
et her, shakes up with ice water, separates off the ether extract, dries and
20 evapor at ed i3-butyleneglvegd, is regcted wigh| poetin snhydrideppti ed

with ether/ligroin 1:1 to a silica gel colum. The uniformfractions are
conbi ned and eFRoHy fesperature to give 1,3-butanediol-l-acetate.

o Yield: 63%.
o~ In the'presencelbf pyridine, it is ihen esterified
10 with benzenesulphochloride and the reaction product
eluted over a silica gel column with ether/ligroin 1l:1.
Yield: 24% of a colourless oil which is reacted with
octadecanethiol sodium according to the procedure given.'
in Example 20, part B, and then treated with dilute |
15 aqueous sodium hydroxide solution, whereby 12% octadecyl-
mercaptobutanol result, m.p. 35 - 38%.
Example 41.
3-(9-0Octyl - nylmercapto)-propanol-(1)-phosphoric

(.

acid monocholine ester.

(ﬂ'

20 One phosphorylates 3-(9-octyloxynonylmercapto)-
propanol, m.p. 29 -~ 32%., analogously to Example 20,
‘part C, and obtains, according to the method of working
there given, with 39% yield. the desired choline ester
which crystallises with 1.75 mole of water. The sinter

25 point lies at SOOC.. in the case of further heating

the substance decomposes at 221 -~ 224%c.



thus obtains 5.5 g. = 45% of TLG uniform 4-tridecyl oxy- butyl brom de as

yell dwi sh oil. 25 This bromde is stirred under reflux for 3 h.
with 1.9 g. [err]-mercaptopropionic acid nmethyl ester in 75 m. nethqggj,
whit ch contains 378 ng. sodium The sol ution -50- is then evaporat and

t he residue again purified colum chromatographically. Elution agentf
ether/ligroin 1:10. One thus obtains 8% g. = 93%
[e&;}-(4-tridecyloxybutyl- nmer capt o) - propi oni ¢ acid nmethyl ester as
yel'owi sh oi|l. @y mo1e 42 This ester is reduced in 70 m. ether with 0.4 g.
Iithiunlalum|ﬂ1n#¥%ﬂ$?&%. After 1 hours stirring under reflux, one
deconposes in t A SRR HifSrd e S NS ol @t y.on residue on a
silica gel colum T Er e g1 Ol o 2 4 9. = 77% 3-(4-
10 tridecyl me&%&ﬁ RS indNdstex, - [err] as TLC-uniform _
product. The réactron to the desired end product is carried out anal ogously
to the procedure gi vagne raissolntes 25,3 ) tsddivmeimbifinds, A ,4-butantd of
the sinter point 15 [err] and the deconposition point of [err] The
product cry5t aldicle oyivwdrming Maddof3svakler . 1-eonteriddecane thereto
3-Pentadecy|nercaptopropanol-(I)-phosphq;ic aci d monochol ine ester.” 20

1- Br onopent adecand ssirsdined in tdte 10D, ieathiitemgesraturenr c Afit®ar opi oni c
ester and the syrup obtained reduced with Iithium al um niumhydride to the
3- pent a- cooling, one extracts with a mixture of ether/ligroin

: 1:2, evaporates énd purifies on a silica gel column by
7 elution with ligroin which is later replaced by ether/
(J, 10 ligroin 1l:1. The desired fiactions are collected and
evaporated. There are thus obtained 19.4 g. thin layer
chromatographically uniform 4-tridecyloxybutanol of m.p.
26 - 29°C. in 71% yield.
10 g. thereof are dissolved in 100 mi. ether,

15 0.6 ml. pyridine added thereto and 1.4 m. phosphorus
tribromide added dropwise thereto, whereby it ie cooled
in an ice-bath. After standing overnight at room temp-

erature, one dilutes with ether, shakeslup with ice

water, separates off the ether extract, dries and

(¢ C

- 20 evaporates it. The residue, 9.2 g. of a yellowish oil,
is applied with ether/ligroin l:1 to a silica gel'column.
The uniform fractions are combined and evaporated. One
thus obtains 5.5 g. = 45% of TLC-uniform 4-tridecyloxy-
butyl bromide as yellowish oil.
25 This bromide is stirred under reflux for 3 h. with
1.9 q. f-mercaptopropionic acid methyl ester in 75 ml.

methanol, which contains 378 ng. sodium; The solution



decylmercapt opropanol, mp. 36 - [err] The further reaction steps are
carried out 25 anal ogously to. Exanple 20, part C. They lead, with 61%
yield, to the desired product of the sinter point [err] and the
deconposition point 2370C. It crystallises with 1.25 nole of water. é:%}
Exanpl e 44. 5-Hexadecyl nmer capt opent anol - (1) -phosphoric acid nonochol
ester, 5-Hexadecyl nercaptopentanol, mp2040 - [err] 5 (obtained from
1, 5-pent anedi ol via the oily nonobenzene- sul phonate with
hexadecyl ner capsaghpfit avapgratedbaf@dytrbdres $aR608§A0H Yhatefiéd ébPumsual
way (see Exanple 20, part C) and reacted to the choline ester. The yield
anounts to 41%h¥bmategeaphotable. cr gittionhagent: sethetr/1growi i 10f
[err] and deconpose at 228 - [err] The product crystallises with 1.5 nole
of water. Exanphe #Bus3obtdiBat 5xVdgcy+on9%t fy(detridecyl axyipatyl - (1) -
phosphoric acid nonocholine ester. 15
3- (10- n- but oxyMetgapkodthyonienipt acigdrwethyl eater as yellowishsoil.
phosphoryl ated in the way given in Exanple 20, part C,_and reacted to the
chol i ne esPer. Wth FBigyestar ifcredugednini AQdnl heether reith Puddid as
wat er - sol ubl e frxstals f mp. [errL,Ssinters 2%{ - 0 20 229 C

1 dri r 1 ho

(deconp.)). hium aluminium hy e. Afte urs stirring under
reflux, one decomposes in the usual way and elutes the
_ ether evaporation residue on'a silica gel column with
N : . .
ether/ligroin 1:1. - One thus obtains 4 g. = 77% 3-(4-
e 10 tridecyloxybutylmercapto)-propanol, m.p. 32 - 34%., as

TLC-uniform product.
The reaction to the desired end product is carried
out analogously to the procedhre.given in Example 20,
part C. One obtains 2.1 g. = 33% of the sinter point
15 55°¢. and the decompositioh point of 218°c. fThe product

crystallises with 2.5 mole of water.

Example 43.
- 3-Pentadecylmercaptopropanol-(1)-phosphoric acid

monocholine ester.,

o C

20 l-Bromopentadecane is reacted in the usual way
with B-mercaptopropionic ester and the syrup obtained
reduced with lithium aluminium hydride to the 3-penta-
decylmercaptopropanol, m.p. 36 - 39%%.

- The further reaction steps are carried out

25 analogously to Example 20, part C. They lead, with 61%

yield, to the desired product of the sinter point 60°C.

and the decomposition point 237°%. It crystallises with

1.25 mole of water.



The hygroscopic crystals are present as dihydrate. The starting material is
obtained as follows: 1,10- decanedi ol nonosodiumis reacted with

n- but yl brom de and gives, with 62%yield, oily 10-n-butoxydecanol. This

25- bromnated with phosphorus tribromde in the presence of pyriding
Yield: 37%of oil. After reaction of this 10-n-butoxydecyl brom de w

et hyl ene glycol nonosodium - -52- th&le is obtained 36% of oily “
10¢n5 but oxydecyl oxyet hanol which is further reacted w th phosphorus
tribromde in t eseqee of pyridine and gives 52% of oily 10-n-
butoxydecyloxyégﬁgggbrunfde. The reaction thereof with 5

[err]-mercapt om_%ﬁa&#%&%ex&%ﬂ.'mﬁ@%%%ﬁ%%ee afigsodi um
nmet hyl at e prov 0 - -n- -

decyl oxyet hyl mpicigihdl-iHeO g acid nethyl ester which is reduced in
known manner with TTthium alum ni um hydride and gives, with 90%yield,
3-(10-n-butoxydecy|oﬁwﬂéuhdedynménaapﬁa@emkambapaanb,ohoan43F6nr]. Exanpl e
46. 3-(11- Hexyl oxyundecyl nmer cat 0) - propanol - (1) - phosphoric aci d nonochol i ne
ester. |1 -Br ond-dbtaicechifolom h,5~-péntanedio]l viar ¢het edlySmonobienzene-um
hexanol ate and the syrupy product obtained is brought to reaction with
phosphor us tri sudiphdmate midh hesadesydnerrapdtiane potassiumydnubd%otriedd oi

obtained is confirmed mass spectroscopically as | 1-bronoundecyl oxy- hexane.
This bronmp conﬁGUQQQQPhQ§¥¥ﬂ§$QMﬁﬂ1qhﬁF?ﬂﬁérG@WtdﬂeEOExaEPéSiGHhc acid
Irret hyl “ester i rﬁaasi'%diclimarrr% rllz}lela;il:tizeetisct):lamtih%n choline ester. The yield
N amounts to 41%. The water-soluble crystals have a sinter
\_J 10 point of 58°c. and decompose at 228 - 236°C. The product
crystallises with 1.5 mole of water,
Example 45.
3-(10-Butoxydecyloxyethylmercapto)-propanol-(1)-
phosphoric acid monocholine ester.
15 3-(10-n-butoxydecyloxyethylmercapto )-propanol, m.p.
23 - 27%., is phosphorylated in the way given in
Example 20, part C, and reacted to the choline ester.
i\,/ With 35% yield, there is obtained the desired compound
' as water-soluble crystals of m.p. 36°C. (sinters 227 -
S’ :

20 229°%. (decomp.)).
The hygroscopic crystals are present as dihydrate.
The starting material is obtained as follows: 1,10-
decanediol monosodium is reacted with n-butylbromide and
gives, with 62% yield, oily lO0-n-butoxydecanol. This is
25 brominated with phosphorus tribromide in the presence of
pyridine. Yield: 37% of o0il. After reaction of this

10-n-butoxydecyl bromide with ethylene glycol monosodium,



and. the.oi | obtained subsequently reduced with |[ithium alum niumhydride to
the 3-(11-hexyl oxyundecyl nercapto)- propanol, mp. 27 - 29 C. The
phosphoryl ati on and choline ester formation take place anal ogously to/z
Exanpl e 20, part C. and give the desired product with 55%vyield as
nonohydrate of mp. [err] (sinters), 226 - [err] (deconp.). - 53-
47.. 3-(7-DecYl oxyheptyl nmercapto)-propangdz{|)-phosphoric acid m)noch
est\ef 3- (7- Decyl oxyhept yl nercapt 0) - propanol, m p 28 - 5 [err] obt ai ned by

eacti on o 1 Tl P ilatidd s PTG S BSR BRRn
t t
%Z;H -??rgggyfgg(%pt yﬁcrrercapl{;'E éyépr%e;é g‘?]’iéchoféll R otrf%ﬂ Fdpromide ABction
th f with 1 I I
ereor w Ghe ! e t%ﬁﬁ@% Bihe dfie J.V%s aﬁheéj%'i‘cr&ﬁ l|onnTharrp e

20, part C, reacte to the desired oline e

wat er - sol ubl e, yid:8 ddAAlBletliylt Brotided! ' lthe F¥hdBldn Fher@ol with

anal ogous way, from 3-( tetradecyl oxypropyl - .15 nercapt o) - propanol, m p.
38 - 41 0Cs5 ( prepesshg oy Bdpiidni d TRICHE Al @HteraGind vl E:‘tbs%&k%r ond
| - brono-3-tetra- decyl propane in sodi um net hyl ate sol uti on and subsequent
reduction w th sedinimmetihylatel providede )49% f il 1Bs- (Uo-h-Di¥oxye! d 20
3-(3-tetradecyl oxvpropyl nmercapt o) - propanol - (1) -
decyloxyethylmercapto)-propionic acid methyl ester which

. is reduced in known manner with lithium aluminium
~ hydride and gives, with 90% yield, 3-(l0-n-butoxydecyloxy-
\\_/ 10 ethylmercapto)-propanol of m.p. 23 - 27°%.
Example 46.
3-(1l-Hexyloxyundecylmercapto)-propanol-(1)-phosphoric

acid monocholine ester.

ll—Bromo-l-undecanol. m.p. 45 - 48° C., is reacted
15 with sodium hexanolate and the syrupy product ohtained
is brought to reaction'with phosphorus tribromide in the
presence of pyridine. The structure of the oil obtained
N is confirmed mass spectroscopically as ll-bromoundecyloxy-
\ hexane. This bromo compound is reacted with f-mercapto-
20 propionic acid methyl ester in sodium methylate solution
and the oil obtained subsequently reduced with lithium
aluminium hydride to the 3-(ll-hexyloxyundecylmercapto)-
propanol, m.p. 27 - 29%. The phosphorylation and |
choline ester formetion take place analogously to
25 Example 20, part C, and give the desired product.with
55% yield as monohydrate of m.p. 98°¢c. (sinters), 226 -
220%%. (decoﬁp. ). |



phosphoric acid nonocholine ester which sinters at [err] and nelts with

deconposition at 230 - 2330C. Exanple 48. 25 ' Anal ogously to Exanpl e
20 C, by reaction of 3-hexa- decyl nercapt o-2- et hoxypropanol - (1) (waxA
substance) w th 2-bronoet hyl phosphoric acid ester dichloride, -54-
subsequent saponification, treatnent with triethylam ne and silver adg
one obt ai ns 3- hexadecyl ner capt o- 2- net hggy ropanol - (1 )-phosphoric aci\

no holine ester 5 (mp. 255 - [err] in ayield of 16% The substance
contains 1 ﬁD|E t gy of crystallisation. One obtains the
3- hexadecylnerca%&gﬁgrﬂefhoxy propanol - (1) used as starting material by
reacti on of 2- | 04 G J b - I i £

substance) wt

Anal ogously toaaambﬁoéﬂomnéhssﬁée of 3- hept a-
decyl mer capt o- Z=TTET MOXYPropanor-—t 1) —(wax- | i ke substance) as starting

material, one obtai ng-{7-pecyloxyhept lmerc ﬂto)-propanol m.p. 28 -
3- heptadecylnercapto 2- met hoxypr opanol - osphoric acid nonochol i ne

ester (mp5 25%2°c2576brained byei:daehaﬁ%fThe?subptmaisprwmmu nol e
of water of crystallisation. One obtains the
3-heptadgcy|nebcepbdeéanethox?-déﬁylpxppepbhn@l) breninationrto nthevleri al
by reaction Ofdecyloxyheptyl bromide, reaction with f-mercaptopropionic

: acid methyl ester to B-(7-decyloxyheptylmercapto)-

o~ propionic acid methyl ester and reduction thereof with

{vk 10 lithium aluminium hydride, is, as described in Example 20,
part C, reacted with 17% yield to the desired choline
ester, The water-soluble, white crystals sinter at 53%.
and melt at 224°%c. |

“In analogous way, from 3-(3-tetradecyloxypropyi-

15 mercapto)-propanol, m.p. 38 - 41°, (prepared from @-
mercaptopropionic acid methyl ester and l-bromo-3-tetra-
decylpropane in sodium methylate solution and subsequent
reduction with lithium aluminium hydride), one obtains

with 38% yield

¢ C

20 3-~-{3-tetradecylo ropylmercapto )-propanol-(1l)-

phosphoric acid monocholine ester

which sinters at 52°C. and melts with decomposition at

230 - 233%.

Example 48.
25 Analogously to Example 20 C, by reaction of 3-hexa-

decylmercapto-2-methoxypropanol-(l) (wax-like substance)

with 2-bromoethylphosphoric acid ester dichloride,



2- net hoxy- 1, 3- propanedi ol benzenesul phonate with the sodiumsalt of
hept adecyl ner capt an. Exanpl e 50. Anal ogously to Exanple 48, by the use of
2- et hoxy- 25 3- hept adecyl ner capt opropanol - (1) (wax-I|i ke substance); _mp.
< 50 C) as starting material, one obtains - 55- \
2- et hoxy- 3- hept adecyl ner capt opr opanol - (1) - phosphori c aci d nonochol
(mp. 225 - 230 C) in a yield of 18%sgqlhe substance contains 2 nol
water of crystallisation. One obtains the

5
2- et hoxy- 3- hept adecyl nmer capt o-, ar opanol - (| sed. as ,starti.n terial by
reaction of 2- %ﬁs i l%n%é)ﬁ oM: (“Gi"leyg'rhg’gﬁfni%ance)
with the potassj Salt. qQf tadecyl ner.captan. Exanple 51. 10
Anal ogously toiigargnl%l%éaﬁ&cetbl%qzﬁle ol?éegg}t%}yﬁet hoxy-

3- : % Y : i
3 (1 ans- 00t adet el UM AR Y WA /bbb (52 oRUBRNARGR) 25

2- met hoXy- 3- ( tdc3R wirRRA 1het REds capt o) - propanol - (1) -phosphoric acid

nonochol i ne eSter 1o (wax) tmayteld of 12% The substance contains 3

nol es of gt er(mlp.Cr26% al 125%80.9N inOac yallld BbE 16%. The substance

2- met hoxy- 3- (trans-oct adec-9-enyl - mercapto)-propanol-(l) used as starting

mat eri al by tRkontadels AN meflle? ofeWater bE3ciyeraldiaativaobenzenesul phonat e

20 with the sodiumsalt of trans-octadec-9-enyl nercaptan. Exanple 52.
One obtains the 3-hexadecylmercapto-2-methoxy-

er

propanol-(l) used as starting material by reaction of
2-methoxy-1, 3-propanediol monobenzenesulphonate (oily
‘&J 10 substance) with the sodium salt of hexade;ylmercaptan.
Example 49. |
‘Analogously to Example 48, by the use of 3-hepta-
decylmercapto-2-methoxypropanol-(1) (wax-like'substance)
as'starting'material, one obtains

15 3-heptadecylmercapto~-2-metho ropanol-(1l)-phosphoric
acid monocholine ester
(m.p. 255 - 257°C.) in a yield of 11%. The substance

NG contains 2 mole of water of crystallisation.
B One obtains the 3-heptadecylmercapto-2-methoxy-

20 propanocl-(l) used as starting material by reaction of
2-methoxy-1, 3-propanediol benzenesulphonate with the
sodium salt of heptadecylmercaptan.

Example 50.
Analogously to Example 48, by the use of 2-ethoxy-

25 3-heptadecylmercaptopropanol-{(l) (wax-like substance)}

m.p. < 5090.) as starting material, one obtains



Anal ogously to Exanple 48, by the use of 2-nethoxy-
3-(octadec-9, 12-di enyl nercapt o) - propanol - (1) (wax-1i ke substance) as
starting material, one obtains 25

2- met hoxy- 3- (oct adec- 9, 12- di enyl nercapt o) -pro anol - (1)-phosphoric acj
monochol i ne ester (wax) in a yield of 11% The substance contains 3

of water of crystallisation. -56- Qmg.obtains the
2- et hoxy- 3- (octa-9, 12-di enyl - nercapto)-propanol -(l) used as startin
material by the reaction of 2-nethqx -1,3-pr%pag§d'ol DN 2%” ene-

> k=2 ..._0 .:ﬂ ':ﬂ (e - - aldle

sul phonate w tH L st s A . o : 2
Exanpl e 53. An%I Qapusl A2 Ex%rrgls% 48, by the use of 2-methoxy-
3-(1-nethy|octaé%ggﬂﬁgékaﬁgé#Lﬁfepgﬁbl-(I) (wax-1i ke substance) as starting
material, one in - o . .

2- et hoxy- 3- ( 1- ?e@y?c%? 508 FelcdBt §) Yara5aR5 0%y FhesPRorramsei d
monochol ine oSt 2ibie bE Uatkt devkehdeai1 3% Ihe substance

contains 2 noles of water crystallisation” One obtalns the

2- met hoxy- & (1- met hylope! a#teins the 20RthARVAB-BepRaBBLylihtrEap€oas

starting material by the reacti'on of 2-nethoxy-1, 3-propanedi ol nonobenzene-

sul phonat e Wi t hridpaneatq3yi udedlals @ftairtliﬁbhhb%&daiyb%( rehesRbanofExanpl e
54. 20 Anal ogously to Exanple 48, by the use of 3-(3-

2-ethoxy-1, 3-propanediol benzenesulphonate (oily sub-

L stance) with the potassium salt of heptadecylmercaptan.
N
Example 51.

i,; 10 Analogously to Example 48, by the ﬁse of 2-methoxy-
3-(trans-octadec-9-enylmercapto )-propanol-(1l) (wax-like
substance) as starting material, one obtains
2-methoxy-3-(trans—-octadec~-9-enylmercapto)-propanol-
(1)-phosphoric acid monocholine ester

15 (wax) in a yield of 12%. The substance contains 3 moles

of water of crystéllisation.

One obtains the 2-methoxy-3-(trans-octadec~9-enyl-

(_,'

mercapto)-propanol-(1l) used as starting material by the
iyj reaction of 2-methoxy-1l,3-propandiol monobenzenesulphonate
20 with the sodium salt of trans-octadec-9-enylmercaptan.

Example 52.

Analogously to Example 48, by the use of 2-methoxy-
- 3-(octadec-9,l12-dienylmercapto)-propanol-(l) (wax-like
substance) as starting material, one obtains

25 2-methoxy-3-(octadec-9,12-dienylmercapto)-propanol-

(1)-phosphoric acid monocholine ester

(wax) in a yield of 11%. The substancé contains 3 moles

of water of crystallisation.



hept yl decyl ner capt o) - 2- net hoxypropanol - (1) (wax-li ke substance) as starting
material, one obtains 3-(3-heptyl decyl nercapt o) - 2- met hoxypropanol - (1)- _.
phosphoric acid nonochol i ne ester 25 (wax) in a yield of 48% The
substance contains 1 nole of water of crystallisation. -57- One o
t he 3-(3-heptyl decyl nercapt o) - 2- net hoxy- propanol -(l) used as starti
material by the reaction of 2-nethoxy;g 3- propanedi-ol nonobenzenesul p at e
wi tNt he potassium salt of 3-hepty|decyﬁnercaptan. 5 Exanpl e 55.

Anal ogously to Exanple 48, by the use of 2-methoxy-

3-(3-tetradecyl oxypr €pgl abtaipsother dpmathoxyy 3¢ (eeta+kel 2vdbenyite) as
starting material, one obtains .

2- met hoxy- 3- ( 3MEEERRELIYPERRARSY( Hruspd o3s pEbpERbng materiabroy ke c
.aci d nonochol i ne ester $g1$. Zgé - [frr] in a vyield of 18% The substance
contai ns 2 nol EBFtHARe ~petRexyr{ cArPEPPaRfdioh onqbenpgene-

2- met hoxy- 3- (3-tetyadecyl oxypr | - r capt 9) - propanol - (| ed. as starting
material by thguigﬁon?gécyf%ﬁ §$¥2§ﬂ€$ xgéggggér%kéhéﬁétﬁ'#%ﬁ%b Te-
sulphonatesmdtg EQS ggkassiun1salt of 3-tetradecyl oxy- propyl mercapt an.
Exanpl e 56. AnaFogoBs y'to Exanple 48, by the use of 3-(5- 20
dgdecyloxypentﬁkgﬁbfgpggz-z-nethoxypropanol-(1) as start- ing material, one
obt ai ns

_ Analogously to Example 48, by the use of 2-methoxy-
(ELU/v 3-(l-methyloctadecylmercapto)-propanol-(1) (wax-like
| substance) as starting material, one obtains
o 10 2-methoxy-3-(l-methvloctadecylmercapto)-propanol—(1l)-
phosphoric acid monocholine ester
(m.p. 256 - 258°c.) in a yield of 34%. The substance
contains 2 moles of water of crystallisation.
One obtains the 2—me£hoxy-3-(l-methyloctadecyl-
15 mercapto)-propanol-(l) used as starting material by the
reaction of 2-methoxy-1l,3-propanediol monobenzene-
sulphonate with the potassium salt of l-methyloxadecyl-
mexrcaptan,
ivj Example 54.
20 Analogously to Example 48, by the use of 3-(3-
heptyldecylmercapto)-2—methoxyprqpanol-(1) (wax-like
substance) as starting material, one obtains

3-(3-heptyldecylmercapto)-2-methoxypropanol-(1)-

phosphoric acid monocholine ester

25 (wax) in a Yield of 48%. The substance contains 1 mole

of water of crystallisation.



3- (5- dodecyl oxyl ent yl ner capt o) - 2- net hoxypr opanol - (1) - phosphoric acid
nonocholine ester (mp. 245 - 247C.) in a yield of 25% The substance 25
contains 2 noles of water of crystallisation. One obtains the

3- (5-dodecyl oxypent yl nercapt 0) - 2- net hoxypropanol -(1) used as starti

materi al by the -58- reaction of 2-nethoxy-1, 3-propanedi ol nonob -
sul phonate with the potassium salt ofEéadodecyloxypentyl- nmer capt an
Exéaple 57. 5 Anal ogously to gﬁple 48, by the use of 2-net y-

~3-(8-nonyl oxyoctyl mer capt o) - propanol - (1) (wax-|ike substance; as starting

mat eri al, one obt ai nOne- abtaitng- the g3nbavyhenyytdecydmerpapts ) p2-opehdxy) -

phosphoric acid nonocholine ester 10 (wax) in a yield of 20% The
subst ance contBFaRanojp(d) opsqdtas staxkingmateriz2brby e oreagkion ref

2- met hoxy- 3- (8- nony] oxyoctyl - mercapto)-propanol - (1) used as starting
material by thé~PEERP¥¥n o¥-erﬂ@?n%5yoi,5@%3%%%5%@?%wlpkﬁeﬁkmzﬁh&h Ylte

sul phonate with fhe potassipymsalt, of, 8-pnonyl] oxyoctyl - nercaptan. Exanple
58. Analogousl§°%ssggaﬂpfgig8?§b —?ﬁgt%£§e5¥igg TARY2D-
3-hexadecygnerﬁggéEféoggnol-(1) (wax-1i ke substance) as 20 starting

material, One &t hyl - 3- hexadecyl mer capt opr opanol - (1) - phosphori c
Analogously to Example 48, by the use of 2-methoxy-

3-(3-tetradecyloxypropylmercapto)-propanol-(1l) (wax-like
- substance) as starting material, one obtains
2-methoxy-3-(3-tetradecyl ropvlmercapto )-propanol-

10 (1)-phosphoric acid monocholine ester

(m.p. 242 - 244°C.) in a yield of 18%. The substance

C.

 contains 2 mole of water of crystallisation.
one obtains the,2-methoxy-3;(3-tetradecyloxyprdpyl-
mercapto)~-propanol-(l) used as starting material by the
15 reaction of 2-methoxy-1l,3-propanediol monobenzene-
sulphonate with the potassium salt of 3-tetradecyloxy-~
propylmercaptan,
A Example 56.
Analogously to Example 48, by the use of 3-(5-
20 dodecyloxypentylmercapto)-2-methoxypropanol-(l) as start-
ing material, oné obtains

3-(5-dodecyloxypentylmercapto)-2-methoxypropanol-(1)-
phosphoric acid monocholine ester

(m.p. 245 - 247°c.) in a yield of 25%. The substance
25 contains 2 moles of water of crystallisation,
One obtains the 3-(5-dodecyloxypentylmercapto)-2-

methoxypropanol-{(l) used as starting material by the



aci.d nonocholine ester (mp. 236 - [err] in a yield of 41% The substance
contains 2 nole of water of crystallization. 25 One obtains the

2- et hyl - 3- hexadecyl mer capt o- propanol -(l) used as starting material by=khe
reacti on of 2-ethyl -1, 3-propanedi ol nonobenzenesul phonate with the é%%é?-
sodium salt of hexadecyl mercaptan. Exanple 59. Anal ogously to Exanpl

by the use of 3-hexa- decyl nmercapto-2-ggopyl propanol - (1) (wax-like

sukst ance) 5 as starting material, one obtains

3- hexadecyl mer capt 0- 2- pr opyl Proanol - _(1)-phosphoric aci d_nonocholine ester
(mp. 239 - [emepction pfeciltmethexy-l73cpsopangadel -BangbPrR2engp| es of

wat er of crystallisation. 10 One _obtai ns the
3-hexadecy|mer52’9Pﬂ%’%"?"—a&’e&)Eﬁ")"lt'31 FhepRRSRSSLpM, 88 ta923§aFPFﬁ§Yhﬁ¥¥PPHFYBy t he
reacti on of Z-ﬁ{o li} 3- propanedi ol nonobenzenesul phonate (o0ily substance)
with the sodi uf® Sp‘hexadecylnercaptan. Exanpl e 60. 15

Anal ogously to Eesgs, by the use of 2-n-butyl-
3-octadecylnerggégggrcpaﬁol-(l) (wax-1i ke substance; mp. 36 - .40 C.) as

starting material, o aiggghgiy to Er??P}?p48' the use of 2-metho

2-n-butyl - 3- oct adecyl er capt opfopano hosphOric aci nnnocﬁpllne est er
20 (mp. 2323 (838chyl oxodtyl fbtc@btd 1 lpropARotUPIY 20eBxCORkal NS 4 nol es

of water of crystallisation.
substance) as starting material, one obtains

g 2-methoxy-3-(8-nonyloxyoctylmercapto)-propanol-(1)-

T ghoSghoric acid monocholine ester
\,J 10 (wax) in a yield of 20%. The substance contains 1 mole

of water of crystallisation.
One obtains the 2-methoxy-3-(8-nonyloxyoctyl-
mercapto)-propanol-(1l) used as starting material by the
.reaction of 2-methoxy-l, 3-propanediol monobenzene-
15 sulphonate with the potassium salt of 8-nonyloxyoctyl-
mercaptan, |
’ Example 58.
¥~/ Analogously to Example 48, by the use of 2-ethyl-

3-hexadecylmercaptopropanol-{(1l) (wax-like substance) as

&

20 starting material, one obtains

2-ethyl-3-hexadecylmercaptopropanol-(1)-phosphoric

acid monocholine ester

(m.p. 236 - 238°C.) in a yield of 41%. The substance
contains 2 mole of water of crystallisation.

25 " One obtains the 2-ethyl-3-hexadecylmercapto-
propanol-(1l) used as-starting material by the reaction of

2-ethyl-1, 3-propanediol monobenzenesulphonate with the



One .obtains the 2-n-butyl -3-octadecyl mercapto- propanol-(l) used as
starting material by the reaction of 2-n-butyl-1, 3-propanedi ol
monobenzenesul phonate (oily 25 substance) with the sodiumsalt of

oct adecyl nercapt an. Exanple 61. Anal ogously to Exanple 48, by the ug
-60- benzyl oxy- 3-oct adecyl nmer capt opr opanol - (1) (wax-1ike substance, éﬁg)

--42 C) as starting material, one obi58ns

2- zyl oxy- 3- oct adecyl ner capt opr opanol -
ester (mp. 2
wat er of crysta I sat 1 on.
- (1)
2- benzyl oxy-1

pr opanol

monochol i Be esisestamting? didteriéd ,Conei bbtajnsel d of 22% The substance 20

(1) -phosphoric 5 acid nonochol i ne

2.
39

ugp@ghg % talﬁam%h E{Eﬁ substance contains 1 nole of

enzyl oxy- 3- oct adecyl ner capt o-

!%E%F%%%%%Grtlng naterlal by the reaction 10 of

_ -~ i ol nonobenzenesul phonate (o0ily substance) with the
sodi um sal t of oct agderMlogoud1 AR Ex ePble,6By fnal asausky sLaekuanpl e 48,
by the use of 3-hexa- 15 decyl nercapto- 2- net hoxynet hyl propanol - (1)

(wax-1i ke subgeaylimerdaptioa2i-pigpyaptopaholcld Jowakniike substance)
3- hexadecyl mer capt o- 2- met hoxynet hyl propanol - (1) - phosphoric acid

contains 3 noles of mater of crystalllsatlon One obtains the

3- hexadecy! meSceKe

Loy
el
U

L
.

CEC

10

15

20

25

propanol-(1)-phosphoric

acid monocholine ester

(m.p. 239 - 24000.) in a yield of 13%. Tﬁe substance
contains 2 moles of water of crystallisation.

One obtains the 3-hexadecylmercapto;2-propy1-
propanol-(l) used as starting material by the reaction
of 2-propyl-l,3-propanediol mgnppqugnesulphonate'(oily
substance) with the sodium salt of hexadecylmercaptan.
Example 60. N

Analogously to Example 48, by the use of 2-n-butyl-
3-octadecylmercaptopropanol-(l) (wax-like substance; m.p.
36 -~ 4o°c.) as starting material, one obtains

2-n—butzl43-octadeczimercagtogroganol-‘lz—ghosghoric

acid monocholine ester

(m.p. 232 - 238%c.) in a yield of 17%. The substance
contains 4 moles of water of crystallisation.

One obtains the 2-n-butyl-3-octadecylmercapto-
propanol-(l) used as starting material by the reaction
of 2-n-butyl-l, 3-propanediol monobenzenesulphonate (oily
substance) with the sodium salt of'octadecylmercaptan.

Example 61.
Analogously to Example 48, by the use of 2- '



propanol.- (1) used as starting material by the reaction of

2- met hoxynet hyl - 1, 3- propanedi ol nonobenzenesul phonate (oily substance) with
the sodium salt of hexadecyl- 25 mer capt an. Exanpl e 63. Anal ogousl
Exanpl e 48, by the use of 2-ethoxy- -61-
met hyl - 3- hexadecyl ner capt opropanol - (1) (wax-|i'ke substance) as stairft
mat eri al, one obtains 2-ethoxynethy|-%Rﬁpxadecylnercaptopropanol-(
phosphoric acid nmonocholine ester 5 (mp. 243 - [err] in a yield of
Thé-%ubst ance contains 2.5 nole of water of crystallisation. One obtains

t he 2- et hoxymrRenayldxyedrastadesydmercaptopyopenoli-f L)s éwaxslikerti ng
material by the reaction of 2-ethoxypethyl-1,3-propanediol | :
nonobenzenesulSHRFERARSEE0 B- P03 ~s fs Canc @F WtAFtiRg magerindal onef
hexadecyl - nercapt.an. Exanple 64. Anal ogously to Exanple 48, by the use of
2,2-Dbis- nethéﬁ?%gfﬁyl-3-octadecylnercaptopropanol-(l) (wax-1ike 15
substance) as starting naterial obt ai ns

2, 2- bi s- met hoX&retiy st

nonochol i esl 8" cﬁ%i'ne IS in ayield of 26% The substance
cont ai ns nnke-é#ﬁgggkr-uéhtrysrg% | sation. 20 One obtains the
2, 2- bi s- met hoxyTey hyhp3- 06h3®eey! 3 (ARAAPLEP28R), - (IthelsBstandbarting
mat eri al by the

contains 1 mole of water of crystallisation.

One obtains the 2-benzyloxy-3-octadecylmercapto-

iif propanol-(l) used as stafting material by.the reaction
\w; 10  of 2-benzyloxy-l,3-propanediol monobenzenesulphonate
| (oily substance) with the sodium salt of octadecyl-
mercaptan,
Example 62.
Analogously to Example 48, by the use of 3-hexa-
15 decylmercapto-2-methoxymethylpropanol-(l) (wax-like
substance) as starting material, one obtains
3-hexadecylmercapto-2-methoxymethylpropanol—(1)-
>~/ phosphoric acid monocholine ester
Q;f (m.p. 243 - 245°c.) in a yield of 22%. The substance

20 contains 3 moles of water of crystallisation.

One obtains the 3-hexadecylmercapto-2-methoxymethyl-
propanol-(l) used as starting material by the reaction of
2-methoxymethyl -1, 3-propanediol monobenzenesulphonate
(oily substance) with the sodium salt of.hexadecyl-

25 mercaptan.

‘Example 63.

Analogously to Example 48, by the use of 2-ethoxy-



reaction of 2,2-bis-nethoxynethyl -1, 3-propanedi ol nono- benzenesul phonate
(oily substance) with the sodiumsalt of octadecyl nercaptan. 25 Exanpres
65. Anal ogously to Exanple 48, by the use of 3-hepta-

decyl nmer capt o- 2- met hoxy- 2- net hyl propanol - 1) (wax-1ike -62- subst
as starting material, one obtains
S-Qggtadecylnercapto-z-nethoxy-z-nethng&gpanol-(1)- phosphoric acid
nonothol i ne ester (mp. 244 - 251 C.) 1na yield of 19% The substance 5
contains 2 noles of water of crystallisation. One obtains the

3- hept adecy! mer &gthyl>3rheradecylmerchaptopyppadblc(}1)udwaxadikeart i ng
materi.al by the reaction of 2-nmethylglycidic acid nethyl ester with the
sodium salt of FaRStABER)BECcaSREE1ING gPFGraaﬁ@pP&GeéyialEG

mer capt o- 2- hydr -2-net hyl propionic acid nmethyl ester (mp, .42 - [err]
subsequent met hE=RERXYIELE pdecylmercaptgpropanol-(1)-

ropionic acid nmethyl ester (oily

subst ance) and - o e F==hydri de. 15 Exanpl e 66.
pnal ogously of 0 TRAID! 3445, Bucohe)usg of yfahaxar deey! Mira2BL8RKAARS! - (2

(wax-11ke subst as - startin ne-o

- hexadecy| mer ¢ apheB4hanal 5( ph18"8EPRLLE 88! drofean FPAQERGRL NE ester (vax)

inayield of 1 e subsStance contains
One obtains the 2-ethoxymethyl-3-hexadecylmercapto-

N e

propanol-(l) used as starting material by the reaction

K’l of 2-ethoxymethyl-1l,3-propanediol monocbenzenesulphonate
N 10 (oily substance) with the sodium salt of hexadecyl-
mercaptan.
Example 64. -
Analogously to Example 48, by the usé of Z,Z-Bis-
methoxymethyl - 3-octadecylmercaptopropanol-{1l) (wax-like
15 substance) as starting material, one obtains
2, 2-bis-methoxymethyl-3-octadecylmercaptopropanol-(1)-
phosphoric acid monocholine ester
U4 (m.p. 237 - 239°C.) in a yield of 26%. The substance
U contains 1 mole of water of crystallisation.

20 One obtains the 2.2—bis-methoxymethyl-3-octadecyl-
meréaptopropanol-(l) used as starting material by the
reaction of 2,2-bis-methoxymethyl-l,3-propanediol mono-
benzenesulphonate (oily substance) with the sodium salt
of octadecylmercaptan. |

25  Example 65.

Analogously to Example 48, by the use of 3-hepta-

decylmercapto-2-methoxy-2-methylpropancl-(1l) (wax-like



of water of crystallization. One obtains the 4-hexadecyl mer capt obut anol - (2)
used as starting material by the reduction of 4-hexadecyl- 25

mer capt obut anone-(2) (mp. 45 - 470C.) with |ithium alum nium hydri de.
-63- Exanple 67. Anal ogously to Exanple 48, by the use of 4-octa-
decyl mer capt opent anol - (2) (wax-1ike substance) as starting material,
‘obtains 5 4- oct adecyl mercapt opent angg,(2) - phosphoric acid nnnochol
ester (mp. 239 - [err] in ayield of 7% The substance contains 3 noles of
water of crystallisation. One obtains the 4-octadecyl nercapt opent anol - (2)
10  used as sFHPPFﬁBcﬁﬁtéPl FaﬁﬁlPﬁem?Eﬁf%?bn Bhe0ht3tRBane- di ol
nnnobenzenesul-h-na e th t e S | n13a|t f

oct adecyl mer cag —tae—use of

ergap "
3-hexa- 15 d [ t I nt.an 1 i ke b tance;, m 45 -
3 hexa Startgﬁéggﬁggﬁg gsxa %s%égggg a gs&e@x ke subs P.
3-h d I I St
(n]Sxazggy_ner?ﬁ?bfﬁyghsgg g? %S%A #hg§ ance Q?%lns ngIes of

water of cgystabhkadhkoB. m&?@sobfaivﬂéei-h@f3cP§§@£’fﬂ’£é‘€I&ﬁPt ocycl opent anol -
(1) used as starting nmaterial by the reaction of

One obtains the 3—heptadecylmercapto-2-methoxy-2-

methylpropanol-(l) used as starting material by the
reaction of 2-methylglycidic acid methyl ester with the

sodium salt of heptadecylmercaptan to give 3-heptadecyl-

ccc

10 mercapto-2-hydroxy-2-methylpropionic acié methyl ester
(m.p. 42 -~ 45°c.), subsequent methylation with methyl
iodide to give 3-heptadecylmercapto-2-methoxy-2-methyl-

S - propionic acid methyl ester (oily substance) and

reduction with lithium aluminium hydride.

15 Example 66.

Analogously to Example 48, by the use of 4-hexa-
decylmercaptobutanol-(2) (wax-like substance) as starting

material, onhe obtains

C ¢

4-hexadecylmercaptobutanol-(2)-phosphoric acid
20 monocholine ester |
(wax) in a yield of 19%. The substance contains 2.5 mole
of water of crystallisation.
One obtains the 4~hexadecy1mercaptobutano;-(2) used
as starting material by the reduction of 4-hexadecyl-
25 mercaptobutanone-(2) (m.p. 45 - 4700.) With.lithium

aluminium hydride.



cycl-opent anedi ol nonobenzenesul phonate with the sodi um sal t of
hexadecyl ner capt an. 25 Exanpl e 69. Anal ogously to Exanple 48, by the
of  (S)-2- nethanesul phonani de- 3- oct adecyl nmer capt opr opanol - (1) (mp.
87 C.) as starting material, one obtains (S )-2-nthanesu

ponam do- 3- oct adecyl ner capt opropanol - (I|)-nonocholine eater (mp. 212 -
C.) in ayield of 14% The substancg contains 1 nole of water of
crystallisation. One obtains the (S)-2-nethanesul phonani do- 3-oct a-

decyl mer capt opropanol - (1) used as starting material by the reaction of
(L) - S—octadec}EEEE&ﬁaélethyl ester with nmethanesul phochloride to give

use

(L) - N- et hanesul phonyl - S- gct adecyl.cystein ethyl ester

650C.) and sub- seq qqé’dl?é't i \H"ﬁ’?é Liet fﬁsum?‘m &?henf’(?ﬁl d%?‘ﬂ’&taExanpl e
70. Anal ogousl l,e 48, use of .3;hexas

decyl mrcapto%ﬁ%&ﬁﬁ&%ﬁ%ﬂw&ngﬁ? 3 waxpliks spbgtance) as, g

mat erial, one pharic choline ester S-(3-hexadecyl -
2% ng}wy&op%a) Yrle il

mer capt o- 2- net

yi el d of % Vo]
b ¢ O P oS
propanet hi ol - glondéheA ide g@@gy ng naterlal by the reaction of

3- hexadecyl meicapto- Z-met noxymet hyl propanol - (1) w th benzenesul phochl ori de

to give 3-hexgaee)l mIcapas®c.) in a yield of 7%. The substance

m p. 230 - 2350C., deconp.) in a

1gfag:r@ltalllsatlon

: contains 3 moles §f water of crystallisation.

&// One obtains the 4-octadecylmercaptopentanol-(2)

D 10 used as starting material by the reactioﬁ of 2,4-pentane-
diol mohobenzenesulphonate (oily substance) with the

sodium salt of octadecylmercaptan.. _ .

Example 68.

' Analogously t§ Example 48,.by the use of 3-hexa-
15 decylmercaptocyclopentanol-(l) (wax-like substance; m.p.

45 - 50°c.) as starting material, one obtains

3-hexadecylmercaptocyclopentanol-(1l)-phosphoric acid

4 monocholine ester

(m.p. 253 - 256°C.) in a yield of 33%. The substance
20 contains 2 moles of water of crystallisation.
One obtains the 3-hexadecylmercaptocyclopentanol—
(1) used as starting material by the reaction of 1,3-
cyclopentanediol monobenzenesulphonate with the sodium
salt of hexadecylmercaptan.

25 Example 69.

Analogously to Example 48, by the use of (S5)-2-

methanesulphonamide-3-octadecylmercaptopropanol-(1)



nethoxynethylpropanol (1) (oily substance), reaction 25 ~with thiourea to
gi ve the corresponding isothiuroniumsalt, subsequent hydrolysis with ICN

pot assi um hydr oxi de sol ution and acidification with hydr ochl ori c [
-65- Exanple 71. Anal ogously to Exanple 48, by the use of 3-[2-(
dodecyl am nocar bonyl ) - et hyl ner capt o] - 2- net hoxypr opanol - (1) (mp.
69C.) as starting material, one obtal 5

3¢ (N—dodecylanlnocarbonvl) ethylnercaptol 2- nethoxy-
propanol - (1) - {}e sphogs C- a7 NPres otd e ies i td ity idife SH¥diage) in a
yield of 16% The substance contains 4 nole of water of crystallisation.

One obt ai ns thE%ﬁ:2ihéﬁh§§§§§gﬁﬁﬁﬁiﬁiaﬁiﬁnb&ﬁad§§¥lmerca%togrog%nol-

et hyl mer capt o] - 2- met hoxypr opanol - used as starting material by reaction
of 2-met hoxy- 1{ By aticwselosi ine nesioer benzenesul phonate with the sodi um sal t
of 2-(N-dodecyl- am nocarbonyl)-ethyl nercaptan. One obtains this mercaptan
by reacti on of (B:mer2bdpt-op2pi®dn) dma drisalyd [ofl 5L4% .cstTye \dubstdodsey| anm ne.
Exanpl e 72. Anal ogously to Exanple 48, by the use of 2-nethoxy-

3- (9- pheny? octerrtainmerk apoks &Pm -qft exyatatlsigatione) as starting
material, one obtains 20

2- et hoxy- 3- ( 9- phenyPRR teRkaiRF e kD)~ Irratdirnequlphonamisdan3~octa
nonochol i ne eeép%x(max | i ke substance q%b}n a_yield of 10% The sgpiugnce

contains 2 nol InercaptAPTORANG 1 Yas starting materi
the reaction of (L)-S-octadecylcysteine ethyl ester with

i/f methanesulphochloride to give (L)-N-methanesulphonyl-S-
K,; 10 octadecylcystein ethyl ester (m.p. 63 - 65°C.) and sub-
sequent reduction with lithium aluminium hydride.

Example 70.

Analogously to Example 48, by the use of 3-hexa-

decylmercapto—2-methoxymethylpropanethiol—(1) (oil) as
15 starting material, one obtains

thiophosphoric acid O-choline ester S-(3-hexadecyl-

mercapto-2-metho th l-r 1) ester
O (m.p. 230 - 235°C., decomp.) in a yield of 14%. The
k% substance contains 3 moles of water of crystallisation.,
o 20 One obtains the 3-hexadecylmercapto-2-methoxymethyl-

propanethiol-(1l) used as starting material by the reaction
of 3-hexadecylmercapto-2-methoxymethylpropanol-(1) with
benzenesulphochloride to give 3-hexadecylmercapto-2-
methoxymethylpropanol-(1l) (oily substance), reaction

25 with thiourea to give the corresponding isothiuronium
salt, subsequent hydrolysis with lON potassium hydroxide

solution and acidification with hydrochloric acid.



one. obt ai ns the 2-net hoxy-3-(9-phenyl oct adecyl - 25 mer capt o) - propanol - (1)
used as starting material by reaction of 2-nethoxy-1, 3-propanedi ol ~
nonobenzene- sul phonate with the sodiumsalt of 9-phenyl octadecyl » .
mer capt an. -66- Exanple 73. Anal ogously to Exanple 48, by the ﬁ@f
; 1)

3-[11- (N-n-butyl am nocar bonyl)-undecyl nmer capt o] - 2- met hoxy- prop

(mp. 62 - 64C.) as starting material_ggne 5 obtains 3- [1I-

_(hﬁﬂébutylan1nocarbonyl) undecylnercaptol 2- et hoxypropanol - (1) - phosphoric

aci d nonochol i ne ester Emax | i ke substance) in a yield of 13% The

subst ance cont | es of water of crystalllsatlon 10 One

obtains the 3-[11- (N n-butyl am nocarbon

undecyl mer capt o] - 2- néRFFURII S @??mﬁééﬁ4§8 byathenyseaelr Bal 20§ N-

reaction of 2- oxy-1,.3- propane no- benzenesul phonate with the

sodi um sal t ofgaégﬁgg?qiﬁ%% ﬂ ﬂﬂF?‘ﬁﬁ&@ yiﬁ@PEHBFXHr°EBn° Exanpl e

74. Analogously t,0 Exanpl h% t.he us .2- met

3- octadecylneréadtépr&banethlgP 19 %@ ?UH?Fgﬁgg} gngtgpfaﬁﬁs
o gl

material, @ne
20 octadecyI%P %{. %

of 7% The SUbﬁt_z@_B%oﬁQ'ltﬂ'—@o‘épﬁB'r‘i% Qt:lﬁa}n%hoailoi&ﬁ@t albbsati on.

(wax-like substance) in a yield of 16%., The substance

contains 4 mole of water of crystallisation.

One obtains the 3-[2-(N-dodecylaminocarbonyl )-
\»} 10 ethylmercapto]-2-methoxypropanol-(1l) used as starting
material by reaction of 2-methoxy-l,3-propanediol mono-
benzenesulphonate with the sodium salt of 2-(N-dodecyl-
aminocarbonyl )-ethyl mercaptan. One obtains this
mercaptan by reaction of 3-mercaptopropionic acid ethyl
15 ester with dodecylamine. |

Example 72.
Analogously to Example 48, by the use of 2-methoxy-

3-(9-phenyloctadecylmercapto)-propanol-(1l) (oily substance)
as starting material, one obtains
20 2-methoxy-3-{9-phenyloctadecylmercapto)-propanol—-(1)-

‘ phosphoric acid monocholine ester

(wax-like substance) in a yield of 10%. The substance
contains 2 mole of water of crystallisation.
One obtains the 2-methoxy-3-(9-phenyloctadecyl-
25 mercapto)-propanol-(1l) used as sﬁarting material by
reaction of 2—meth6xy—l,B-brqpanediol monobenzene-
sulphonate with the spdium salt of 9-phenyloctadecyl-

mercaptan.



one, obtains the 2-nmethoxy-3-octadecyl nercapto- propanethiol-(l) used as
starting material by reaction 25 of
2- met hoxy- 3- oct adecyl nmer capt opropanol - (1) with benzene- sul phochl ori 8
gi-ve 2-nmet hoxy- 3-oct adecyl ner capt o- propanol - (1) -benzene sul phonat g
subst ance), -67- reaction with thiourea to give the correspondi g
thiuroniun1sa|t subsequently hydronQ#f with 10N potassi um hydroxiX
ution and acidification with hydrochloric acid. 5 Exanple 75.
alogously to Exanple 48, by the use of 4-octa-
decylnercapto@aaﬂgkgiﬂgﬂ (2) (mp. 38 - [err] as starting material, one
obt ai ns t hi ophosphoric acid 0-choline ester éuboctadecyl 10
mer capt o- 2- pentyl ) cnadoqausly X Examglec 48 .dduhkhe use ofyideildlef 9% The
substance contains 3.5 noles of water, of crystalllsatlon One obtains the

4- octadecylrmﬁQﬂﬁﬁ?ﬂ%ﬁﬂ%ﬁﬂ&QRQﬂrhﬂﬂykﬁnQ?QQF nGaREmemehoRy — eact i on

of 4- octadecyl ap pent th benzene sul phoghl oride to
gi ve 4-octadedf Qﬁ? 6%%%%32 %%ﬂﬁi%ﬂg'ﬂﬁ 1alys PR%ce) ,
reaction i th & a to give the corres- pondi ng i sot hiuroniumsalt,
subsequen y hy ro y5|s with 10N potaSS|un1hydrOX|de sol ution and

aC|d|f|cat|on ;1i§§§§§$¥iaéﬁca2t°]‘z'

2- Met hyl -
methoxggggpanol-(l)gghos horic acid monocholine ester

L‘/ (wax-like substance) in a yield of 13%. The substance

U contains 3.5 moles of water of crystallisation.

\,; 10 One obtains the 3-[1ll-{N-n-butylaminocarbonyl)-
undecylmercapto]-2-methoxypropanol—(l).used as starting
material by reaction of 2-methoxy-l,3-propanediol mono-
benzenesulphonate with the sodium salt of ll-(N=n;buty1;

aminocarbonyl )-undecylmercaptan.

15 Example 74.

Analogously to Example 48, by the use of 2-methoxy-

3-octadecylmercaptopropanethiol-(1l) (wax-like substance)

-
AN

as starting material, one obtains
thiophosphoric acid O-choline ester S-(2-methoxy-3-

20 octadecylmercaptopropyl) ester
(m.p. 219 - 221°%., decomp.) in a yield of 7%. The

C S

substance contains 4 moles of water of crystallisation.
One obtains the 2-methoxy-3-octadecylmercapto-
propanethiol-(l) used as starting material by reaction
25 of z-methoxy—3—octadecylmercaptopropanoi-(l) with benzene-
sulphochloride to give 2-methoxy-3-octadecylmercapto-

propanol-(1l)-benzene sulphonate (oily substance),



(1) - phosphoric acid nonocholine ester.. 2,2-Bis-hydroxynmethyl nonobenzene
sul phonate 25 propionic acid nethyl ester, mp. 58 - 62 C, is reacted
wi t h hexadecyl sodium nercaptide in nmethanol to give 2-

hydr oxynet hyl - 2- hexadecyl mer capt onet hyl propi onic acid -68- net hyl
mp. 25 - 27 C. The phosphoryl ati on, hydrolysis and choline ester foq
take pl ace anal ogously to Exanple 20 C_and gives, with 31%yield, the
monohydrate of the desired conpound witH™the sinter 5 point of [err]and
desenhposi ti on point of 238 - 2400C. Exanple 77. Thi ophosphoric acid

O chol i ne est erredcimat Wilths thiienawac Hongivepither cpyirespbadingr dsot-he

2- et hyl - 3- hexadecyl nmer capt opr opanol 10 descri bed in Exanpl e 33, one
obtai ns, via i tthivxendum althosubsequentily badeodysisi With WONh t hi our ea,
the oily 2-nmethyl -3-hexadecyl nercapt opropanethiol, the phosphorylation of
whi ch, hydr ol yFofagiiush hydrexidee solytion and acidifisatdon ®akhogously to
Exanpl e 20, 15 art C, .and |l eads, with 17%yield, to the desired product
whi ch, after sﬁMd%qu}Q£ﬁc[€FPF'nelts at 262%C. with foam ng. The conpound

IS present _as Eéih¥Qra2§. Exanpl e 78. Anal ogously to Exanple 48, with the

use of 3-héxa- *mer capt o- 2- ( 2- met hoxyet hoxy) - propanol - (1) (oily

substance) as starti terial, .one_Qbtain

3- hexadecyl mer capt o- g\!-%(a'g-o Pﬁg}'vgf)h%\?wiﬁr oigané’F’- H‘f use of 4-octa-
decylmercaptopentanethiol-(2) (m.p. 38 - 40%.) as

statting material, one obtains

~ '
K;. thiophosphoric acid O-choline ester S-(4-octadecyl-
\—~

10 mercapto-2-pentyl) esterx
(m.p. 244 -~ 245°c;. decomp.) in a yield of 9%. The
substance contains 3.5 moles of water of crystallisation.

One obtains the 4-octadecylmercaptopentanethiol-(2)
used as starting material by reactibn of 4-octadecyl-

15 mercaptopentanol-(2) with benzene sulphochloride to give
4-octadecylmercaptOpentahol-(2) benzene sulphonate (oily
substance), reaction with thiourea to give the corres-
ponding isothiuronium salt, subsequently hydrolysis with

10N potassium hydroxide solution and acidification with

Coc

20 hydrochloric acid.
Example 76.

2-Methyl -2-methoxycarbonyl-3-hexadecylmercaptopropanol-—

(1)-phosphoric acid monocholine ester.

2,2-Bis-hydroxymethylmonobenzene sulphonate

25 propionic acid methyl ester, m.p. 58 - 62°., is reacted
with hexadecyl sodium mercaptide in methanol to give 2-

hydroxymethyl ~2-hexadecylmercaptomethylpropionic acid



phasphoric acid nonocholine ester (mp. 257 - 258., deconp.) in a yield of
18% The 25 subst ance contains 1 nole of water of crystallisation. _(ne
ohtai ns the 3-hexadecyl ner capt o- 2- (2- net hoxy- et hoxy)-propanol - (1) A '
starting material by -69- reaction of

2- (2- met hoxyet hoxy) - 1, 2- propanedi ol nono- benzene sul phonate (oily
substance) with the potaSS|un1saIt ggghexadecyl ner capt an. Exanpl e
2-Nekadecyl oxy- 3- net hyl mer capt opr opanol - (1) - phosphorlc aci d monochol i ne

i?f 25 Sbim%sca&ie%e@g%kfiznaéd*ﬁé?dfé.‘fbﬁxy bfspap ﬁaﬁﬂg SES”"' ( )d
0,9 2-
ctor i chl ifb“é'rgﬁv%gsm%d sho%%m%%ser%mégeagr PARE PLapgroRy ! < 2
00C. and overghgaggg ?g fga 8 Eoﬁkﬁ égvgg wleﬂd§LQr§?$iﬁe t hereto
eou ssPume S i é

11 m. 0.1N aqu ori e 0] aves to stTr VI §orously

15~ for 1 h %he[ﬁg gBQaEQroE Eheaheggrgg @@8&ﬁ6t6§tﬁh€h8h§§ﬁ€erdr'es

t he organlc one a por at es it one ISSO e oll y resiaue In

abs. chl os0f opei nd0ok! 65805 afi@! RaRE h?oa@e&ss palﬂeyokr baat bybagPae for 10
mn. and | eaves to boil under refl ux . The 20 solvent is then

stripped off,gkggFmeSWdUe di ssolved in 50 nl . abs. nmet hanol and m xed with
1 g. silver acetate e stirs for 2 h. at roomtenperature, filters off

W th Thiophosphoric acid O-choline ester S-2-methyl-3-

a hexadecylmercaptopropyl ester.

g ' From the 2-methyl-3-hexadecylmercaptopropanol
\?; 10 described in Example 33, one obtains, via.its benzene

sulphonate, in the case of boiling with thiourea, the
oily 2-methyl-3-~hexadecylmercaptopropanethiol, the
phosphorylation of which, hydrolysis and choline ester
formation is carried out analogously to Example 20,

15 part C, and leads, with 17% yield, to the desired product
which, after sintering at 45%c., melts at 262°%. with
foaming. The compound is present as trihydrate.

Example 78.
Analogously to Example 48, with the use of 3-hexa-

o

20 decylmercapto-2-(2-methoxyethoxy)-propanol-(1l) (oily
substance) as starting material, one obtains

3-hexadecylmercapto—-2-(2-methoxyethoxy)-propanol-(1)-

phosphoric acid monocholine ester

(m.p. 257 - 258., decomp.) in a yield of 18%. The
25 substance contains 1 mole of water of crystallisation.
One obtains the 3-hexadecylmercapto-2-(2-methoxy-

ethoxy)-propanol-(l) used as starting material by



suction.and evaporates the filtrate. The oily residue is purified over 100
g. silica gel (elution agent: 25 met hyl ene chl oride (65), nethanol
water (4)). After stripping off of the elution agent and drying, t
product is reprecipitated from chl orof ornf -70- acetone. One ob
0.24 g. [err] 18% of an anorphous, chromatographically uniformpro
2- hexadecyl oxy- 3- nethylnercaptopropanol (1) used as starting materi
new-and was prepared in 5 t he follomnﬁ g way: 1- Thloglycerol was
nmet hyl ated wi t h net hyl |od|de to gi ve 3-nethyl mercapto-1, 2- propanedi ol and
subsequent |y r geactdaon of ﬂuﬂﬁh@@ﬂﬂ&&haﬁw)flbﬂ&vahaaaedaaﬂembnoglve a
m xture of the_two isoneric hexadecyl ethers which were 10 separ at ed

col utm chr omat PGSR Aulphopate |(Pé-1§ul§§%#@é‘§-')e midhpthegpotassivgous| y
to Exanple 79. b de i on Of ben 3- hexadecyl ner capt opr opanol - (1)

wi th 2-bronpet ﬁﬁggﬁﬁﬁﬂﬁg t@P ~di chl ori de, subsequent saponifi c-
15 ation asnggll as7react|on mnth trimethylam ne after treatnent with
silver acetate—a%ﬂ?«%ﬁ%%ns 2- benzyl 3- hexadecylnercaptopropanm
(1)-phosph rlczaggidggao _é% Sk L enr

chl or of or M aceto

with a nelting 'd" (a\} Wit h decorrp The
2- benzyl - 3- hex oé%galne[% ste ~(1) used

To 0.9 g. (2.6 mMole) 2-hexadecyloxy-3-methyl-

e of 13%

mercaptopropanocl-(l) in 15 ml. abs. toluene, one adds

at 0°c. 0.95 g. triethylamine and dfquise a solution

W 10 of 0.95 g. (3.6 mMole) 2-bromoethy1ph03pﬁoric acid ester
dichloride in 15 ml. abs. toluene. One leaves to stir
for 5 h. at 0°c. and overnight at120°c. One again cools
to O?C., adds dropwise thereto 11 ml. 0.l1N aqueous
potassium chloride solution, leaves to stir vigorously

15 for 1 h, at 0°C. and for 2 h. at 2o°c.. separates the
phases, dries the organic one and evaporates it. One

dissolves the oily residue in 30 ml. abs. chloroform/

-

30 ml. abs. methanol, pﬁsses in dry trimethylamine for
U 10 min. and leaves to boil under reflux for 24 h. The
20 solvent is then stripped off, the residue dissolved in
50 ml. abs. methanol and mixed with 1 g. silver acetate.
One stirs for 2 h. at room'temperature, filters off with
suction and evaporates the filtrate. The oily residue
is purified over 100 gq. siliéa gel (elution agent:
25 methylene chloride (65), methanol (25), water (4)).
After stripping off of the elution agent and

drying, the product is reprecipitated from chloroform/



- as sttarting material is new and was prepared in thé foll ow ng may:'25
Benzyl mal onic acid diethyl ester is reduced with |ithium alum nium hydride
to.2-benzyl -1, 3-propanediol (mp. 64 - 65 C.) and esterified with th

equi val ent -71- anount of benzenesul phochloride in abs. pyridine e
2- benzyl - 1, 3- propanedi ol nonobenzenesul phonate (oily substance). Refa
w th the sodium salt of hexadecanet hi elzoin et hanol |eads to the des\r
2-b§ﬁ%y|- 5 3- hexadecyl mer capt opr opanol - (1) (wax-1ike comnmpound). e

81. Anal ogously +Exan! 9 F .reagt ibon of w35 hexas
decylnercapt0-2?%%e§§'?f)rogg§o?P §f5§dﬁhbg-g?oﬁné€ﬁy$¥ PROZBABPRCUEei d ester
di chl oride, subgggtHaBtod2@BBRIELETIvIdn] I, O Il as reaction with
trimethylam ne after t?ggt%ent &%thgffég? §€%§§?§? one obtains
3- hexadecyl mer capt o- 2rpRenyhekaaalel okir) 3 PHEERYPhéFc St Lipg ester.
After reprecipitation fron1ch|orofgrﬁ?gcetoné?pone ﬁgﬁ 8% t_?ﬁ%ft e?desired
conpound in a yused ab 8¥3rvin§ MatBridDJifOhEY 8hd W& prdpifed in
deconposition. The 3-hexadecyl mer capt o- 2- phenyl propanol - (1) used as
starting naberi thei fobkowing wag: prepared in the foll owi ng way: 20
Phenyl mal onic acid diethyl ester is reduced with |ithium alum nium hydride
to give 2-phenyl -1, 3- brThinglydendl awals ese thyl ated \wi th anethiwl afoddd@eint s of
benzene-

to give 3-methylmercapto-1,2-propanediol and subsequently

\_/ - reacted with sodium hydride and l-bromohexadecane to give

N\ a mixture of the two isomeric hexadecyl ethers which were

\*; 10 separated column chromatographically (wax-like substances).
Example 80.

Analogously to Example 79, by reaction of 2-benzyl-
3-hexadecylmercaptopropanol-(1l) with 2-bromoethyl-
. phosphoric acid ester dichloride, subsequent saponific-
15 ation, as well as reaction with trimethylamine after

treatment with silver acetate, one obtains

2-benzzl-3-hexadeczlmercagtogroganol—(lz-ghosghoric

\{ > *
L acid monocholine ester.
U, After reprecipitation from chloroform/acetone, one

20 obtains.the desired compound in a yield of 13% with a
meiting point of 220 - 230%. with decomp.

The Z-benzyl-3-hexadecy1mercaptopropanol-(l) used
as starting material is new and was prepared in the
following way:

25 Benzylmalonic acid_diethyl ester is reduced with
lithium gluminium.hydride to 2-benzyl-l, 3-propanediol

(m.p. 64 - 65°C.) and esterified with the equivalent



sul phochloride in abs. pyridine to give 2- phenyl - 1, 3- prdpanediol
nonobenzenesul phonate (wax-|i ke substance). 25 Reaction with the

pot.assi um salt of hexadecanethiol in ethanol |eads to the desired -
3- hexadecyl mer capt o- 2- phenyl propanol - (1) (wax-1|i ke substance). -(72%-
Exanpl e 82. Anal ogously to Exanple 79, by the reaction of

2-al | yl - 3- hexadecyl mer capt opr opanol - (Lylwi t h 2-br ono- et hyl phosphoric acid
ester’ di chl oride, subsequent 5 saponification, as well as reaction with .
trimethyl am ne It R YE | ilyer tate ne le
2-a|IyI-3-hexadecy%ﬁgﬁégitop?%%g%%?P?Pfﬂgﬁggp o?%caggrdp 9%§%ﬂglFﬁe ester.
After reprecipi i@hiedn HeiB/41h0B0 cai8iemoRBbedBenedlli 8hRRatRe desired
conmpound in a yF§1d of 23% wth aB%%P??hg poiﬁ? of 23§n? 9%@8%.? %ith
deconposi tion. TeAld dubstadclyadrenttsbnantenr eRangbailh sH3edogs
starting material is new and was prepared in the follow ng way: 15 _
Al 1yl mal oni ¢ achéxdideidarlethiblr inSethauegdlealil kol EhdmiakiFedl pobenaylide
to give 2-allyl-1,3-propane- diol (oil) and esterified wi th equinolar
anount s of Benzé&rhexladecyilinericdptoprapanopy(Li (wakol fkeeccampbund’).
1, 3- propanedi ol nonobenzenesul phonate (oily substance). 20 Reaction with
t he sodi um sal t Expmpdea@dcanet hiol in ethanol |eads to the desired
2-al |yl - 3- hexadecyl nmercapt o- propanol - (1) (wax-1i ke conmpound).

' Analogously to Example 79, by reaction of 3-hexa-

W/ decylmercapto-2-phenylpropanol-(l) with 2-bromoethyl-
A7 phosphoric acid ester dichloride, subsequent saponific-
K\j 10 ation, as well as reaction with trimethylamine after

treatment with silver acetate, one obtains
3-hexadeczlmercagto—Z-Ehengiggggapol-;1)—ghosghoric
acid monocholine ester.

After reprecipitatibn.from chlofoform/acetone, oﬁe

15 obtains the desired compound in a yield of 27% with a

melting point of 245°. with decomposition.

The 3-hexadecylmercapto-2-phenylpropanol-(l) used
as starting material is new and was prepared in the

following way:

C (

20 Phenylmalonic acid diethyl ester is reduced with
lithium aluminium hydride to give 2-phenyl-1l, 3-propane-
diol and esterified with equimolar amounts of benzene-
sulphochloride .in abs. pyridine to give 2-phenyl-l, 3-
propanediol monobenzenesulphonate (wax-like substance).

25 Reaction with the.potaSsium salt of hexadecanethiol in
ethanollleads to the desired_3-hexadecy1mercapto-2-

phenylpropanol-(1l) (wax-like substance).



Exanpl e 83. Anal ogously to Exanple 79, by reaction of 2- 25

met hyl ene- 3- oct adecyl mer capt opr opanol - (1) w th 2-brono- ethyl phosphoric
acid ester dichloride, subsequent sapon- ification, as well as reacti

wi tth trinmethylam ne after  -73- treatnent with silver acetate, on

obt ai ns 2- net hyl ene- 3- oct adecyl mer capt opr opanol - (1) -rhosphoric acid
monochol i ne ester. After reprecipitatips.from chl orofornfacetone, o
obt@ins the desired conpound in a yield of 18% with a nmelting point of 235

- 2370C., with deconposjition. The
2-nethy|ene-3-o§¥3@g§$+éércaptopropanol-(1) used as starting material is
new and was prepared j | ow way- .

3- Br ono- 2- net hoxy- 2- n%{‘]%%?%?%%i%o?q %m@l? é—g%‘t ela{ vﬁ"ﬁ‘l TepFEN Rfisalt of
oct adecanet hi ol 5} 194)C ééFb | M | ot t ff of
met hanol , 2- nethyl€ i;-%gléec’t‘a ei%é%‘?%&&pan%ﬂ{% S‘?lv\*/%a}g(-%":}%eoqm"

substance). 15 etifAiMbSHKdric-d&id agﬁ_r%/} g SR U LY s sghosyhoric
aci d nonochol i ne @t er .g%o_ alsol ution of 0.3 @. ZOcﬂfloro-sZ- xeor&?L, 3, 2- di oxa-
phosphol anes ands&pSniticdtidh NYASWLEL i ds edbtiddswitd) tEnptRAGwiHr | de,
one adds dropwi se at -5 to -10C. a solution of 0.5 g.
3-t et radecyl nerafips o pe opsttmdnt wilth ndilvds . adetdnd crone ldsddidas One stirs
t he cl ear

2-allyl-3-hexadecylmercaptopropanol-(1l)-phosphoric

o _ acid monocholine ester.
U After reprecipitation from chloroform/acetone, one
N\ 10 obtains the desired compound in a yield of 23% with a

melting point of 235 - 238%., with decomposition.

The 2-allyl-3-hexadecylmercaptopropanol-(l) used
as starting material is new and was prepared in the
following way: |

15 Allylmalonic acid diethyl ester is reduced with
lithium aluminium hydride to give 2-allyl-l, 3-propane-
diol (o0il) and esﬁerified with equimblar amounts.of
benzenesulphochloride in abs. pyridine to give 2-allyl-

1, 3-propanediol monobenzenesulphonate (oily substance).

C

20 Reaction with the sodium salt of hexadecanethiol in
ethanol leads to the desired 2-allyl-3-hexadecylmercapto-

propanol-(l) (wax-like compound).

Example 83.
| Analogously to Example 79, by reaction of 2-
25 methylene-3-octadecylmercaptopropanol-(1) with 2-bromo-
ethylphosphoric acid ester dichloride, subsequent sapon-

ification, as well as reaction with trimethylamine after



solution.for 2 h. in an ice-bath and | eaves to stand overnight. One then
evaporates, adds thereto 2.5 m. 25 acetonitrile which contains 0.24 g.
trlnethylan1ne and | eaves to react in an autoclave for 8 h. at 600C., the
conparison with the product prepared according to -74- Exanple t he
thin |l ater chromatogram shows identicity. The purification takes p k%_
according to the statenments there made73Exanple 85. 5 (+ or

-) -\R~Met hyl - 3- hexadecy! mer capt opr opanol - (1) - phosphoric aci d nonoc e
ester (enanti ORReathent 6)£thTB§1§réEeHhSt§t€Et B%k” obtains

[ err]-hexadecyl nmercapt opropionic acid methyl ester described in Exanple 33
I's saponified nnﬁetnggbhax3%1:Eaaébgmegeageegtag%hw’-g 2%@6@1&&9& 10
One obtains, w 0yl € rac err y -
nercaptoproploacadambdochb inB3estef(C. One esterifies this acid with

N- hydr oxysucci nim de 1 n nethylene chloride in the presence of dicycl ohexyl -
carbodiim de. The acAfterecdepzecipitatiom fromlchloeofdribatetohépi ord Wi th
67% yield. The reaction of this ester with R(+)-1-phenylethyl- anmine in

met hyl ene 8hl opbtiaipevthesdesited compoundoinbat pidldsofr b8¥ewithaai des.

One separates on_a silica gel colum wth acetone/toluene 1:30 and thus
obt ai ned t he 2wel®éngupein a9fe?é5n3r337yCeLdWlth decpmposifion. 1,
CHC13 di astereonmer A 17% [err] +42. 20
The 2~methy1ene—3-octadecy1mercaptoprqpanol-(1)

\’/ : used as starting material is new and was prepared in the
\; following way:
\%) 10 3-Bromo-2-méthoxy-2-methy1propanol¥(1) is reacted

with the sodium salt of octadecanethiol in ethanol. One
thereby obtains, with splitting off of methanol, 2-
methylene-3-octadecylmercaptopropanol-(l) (wax-like
substance). . ' |

15 Example 84.
3—Tetradeczlmerca2tggroganol-(l)-phosghorlc acid

monocholine ester.

To a solution of 0.3 g. 20chloro-2-oxo-1,3,2-dioxa-

phospholane and 0.8 ml. triethylamine in 10 ml. abs.

CCC

20 . methylene chloride, one adds dropwise at -5 to -10%.
a solution of 0.5 g. 3-tetradecylmercaptopropanol in
10 ml. abs. methylene chloride. One stirs the clear
solution for 2 h. in an ice-bath and leaves to stand
. overnight. One then evaporates, adds thereto 2.5 ml.
25 acetonitrile which contains 0.24 g. trimethylamine and
leaves to react in an autoclave for 8 h, at GOOC.: the

comparison with the product prepared according to



di astereoner B 17% | 71-730C. [err] -75- Each
di astereoneric amde is now separately saponified with sem -concentrated
sW-phuric acid. One thus obtains, with 60 and 63% yield respectively,

two enantioneric [err]-nethyl-[err]-hexadecyl mercaptopropionic 5 acids”(c\=
1, [err] mp. 56 - [err] mp. 58 - 600C., [err] 8.7 The reduction w ¥h ,E;
l'i thium al um ni um hydride | eads ‘to thg4enantioneric ((

Q

Z-gg;hyl-s-hexadecylnercaptopropanols 10 (foamy products) which
desStribed in le 1,.a S y , apd finally re
W th trinethngggﬁgieA??eégtgggfgﬂgﬁ %%%??i%€¥$%%L%§§%%s$ﬁ?%% gel col um,

one obtains thfdgﬁéiéfgy?na@ﬁ%g@gfffiéétion takes pli%%e gcofaig %o

m p. [a]8 ¢ water ~of cr err] 1satron

enanti o- 47%e sta@ements5g§9£ésﬁ£g§[31 +0.90 ner A
0

[err] (deconp.) enanti o- 550C. sinters, -1.2 mer B

236- 2390C. (degﬁa@pie 85,
5 (+ or -)-2-Methyl-3-hexadecylmercaptopropanol-(1}-

hosphoric acid monocholine ester {(enantiomers A or B).

The racemic a-methyl-f-hexadecylmercaptopropionic
acid methyl ester described in Example 33 is saponified

under reflux with 2N aqueous sodium hydroxide solution.

.

10 One obtains, with 91% yield, rac. a-meth?l-ﬁ-hexadecyl-
mercaptopropionic acid, m.p. 53 - 56°C.

One esterifies this acid with N-hydroxysuccinimide
in methylene chloride in the presence of dicyclohexyl-
carbodiimide. The activated rac. ester, m.p. 51 - 54°c.,

15 is obtained with 67% yield.

The reaction of this ester with R(+)-1l-phenylethyl-
amine in methylene chloride gives 88% of a mixture of both
diastereomeric amides. One separates on a silica gel

column with acetone/toluene 1:30 and thus obtained the

C.CC

20 two pure diastereomers:

yield mp. | [«]2® =1, chel,

diastereomer A 17% 88-90°c. +42.2°

diastereomer B 17% 71-73OC. +32.8o




-76-.-Experinental protocol. The new sul phur-contai ning substances were

I nvestigated with regard to their cytotoxic action on.tunmour cells of the
noyse in a screening. As target 5 cells, on the one hand, there ar ed
cells of a tunour induced by nethyl chol anthrene (Meth A), which is Ss

as ascites in the nouse, on the other hand, there are used Abel sen-f3, é

| ynphoma cells (Abls) which are kept 4980 vitro culture. For the
screenings, 5 x 10 /m . of 10 these cells are cultured together f h.

in Dul becco's Mdifi ' g@g‘h .%/\lqi‘cj | s enriched with.10% heat- -5
I nactivated foetal c%‘ﬁgﬁﬁrﬁ% x"%g} rrerrcbfptlc?etr}%ﬁ(ﬁe,pa’ﬁtﬁlﬁeni cillin
and 50 g. strepdBifYdl witdHGehdl] %&@%q._rgd ' f ew

sul phur - cont ai ni ng phospho-l 15 éﬁﬁ ﬁaés. e cuﬁdl}%?ﬁ“gﬂtca%e&gd[;l ac?é‘eat 95%
at nospheri ¢ hurinlis Yobtdins, wil¥ [6Y ldid) 63sc YildilE reddiedtlivel lg on of
the substances is determ ned by the conpari so'i)n1 of the growtvﬁ2 g/fe' the tunour
cells in the nﬂd&mmnﬁdﬁi&ﬂiﬁrﬂaﬁw—ﬁdﬁﬁymﬁ&@i&&déd%n@m&%@ ondld h a
control 20 culture wi thout substance.. As conparison substance, in each
experi ment ¥ herasivds (@ =0 lyseficl-dat adecyl - 2- met hyl -

gl ycer o- 3- phosphoryl chol i ney (from Q5 OGS No. 2619686). The growth of the
Meth A cells i sn-rEaéiﬁedﬂ%/Q.he[im"]gqreoorl-at.ﬁon obxr3H-t hynmidine into the DNA
of the cells, 25 - that of the Abls cells by the determ nation of the

al kal i ne phosphatassact iee9%y, of[aqr?oal | Qgoty%f the cultures. For each
sqbstance, there is cal cul ated the578 -

C:{ The reduction with lithium aluminium hydride leads
. to the enantiomeric 2-methyl-3-hexadecylmercaptopropanols
vy .

10 (foamy products) which, as described in Example 1, are
phosphorylated, hydrolysed and finally reacted with
trimethylamine. -

After the final purification on a silica gel cblumn.
one obtains the desired enantiomers.

15 yield | mole of m.p. [«129 - -

' water of c=
\ crystall- . 10, CHC13
\_J isation
L enantio- | 47% 2 78°c.sinters,| +0.9°
S mer A o
241-245"C,
(decomp. )
enantio- 52% 2 55°c.sinters, -1.2°
mer B 236-239%.
(decomp. )




-77-~concentration at which the thym dine incorporation or the al kal i pe
phosphatase activity is reduced by 50%in conparison with an untreayed
turgour cell control. In the follow ng Table, substances are given w
are superior to the simultaneously used conpari son sub- stances. Th
superiority of these substances is expressed by a factor which represe

the ratio of the conparison substance te76-He individual substances of the
ne ul phur - cont ai ni ng phosphol i pids. 10 Exanpl e No.
factor conpari SBHERIMMEL protocol. 1.0 Exanpl e 33
1.1 Exanple 42 - 1.4 Exanple 76
1.4 15 . Examplthethew sulphur-containing substhreed Ridie’ 9
1.2 Exanple 55 1.5 Exanpl e 62
1.5 Exanpl e 65 investigated with regard tb Th¥ir cytotox @ Ht8 off on
1.5 Exanpl e 63 1.2 [err] 41386 C50 substance - 78-
Aains . tumour cells of the mouse in a screening. As target
5 cells, on the one hand, there are used celis of a tumour
induced by methylcholanthrene (Meth A), which is passed
as ascites in the mouse, on the other hand, there are
Y used Abelsen-8,1 lymphoma cells (Abls) which are kept in
\ in wvitro culture. For the screenings, 5 x 104/ml. of
\_} 10 these cells are cultured together for 24'h. in Dulbecco's
Modified Eagle's Medium, which is enriched with 10% heat-
inactivated foetal calf serum,_ﬁ_gn;o—sm mercaptoethanol,
50 U penicillin and 50 g. streptomycin/ml., and various
concentrations of the new sulphur-contaihing phospho-

15 lipids. The culturing takes place at 95% atmospheric
humidity, 37°C., 10% co2 in a culture cabinet. The
action of the substances is determined by the comparison

N

; of the growth of the tumour cells in the medium with the
o new sulphur-containing phospholipids with a control
o/

20 culture without substance. As comparison substance, in
each experiment there was also used l-octadecyl-2-methyl-
glycero-3-phosphorylcholine (from DE-0S No. 2619686).

The growth of the Meth A cells is measured by the
incorporation of 3H-thymidine into the DNA of the cells,

25 that of the Abls cells by the determination of the
alkaline phosphatase activity of an_aliquét of the

cultures. For each substance, there is calculated the



1. Al kanol phosphoric acid nonoanmoni um al kyl esters of the fornul a
5 in“which X signifies a val ency bond, oxygen, sul phur, the sul ph
sulphonyl group, the -NHO-, -CONH or -NHCONH group, a C3 to C8
cy€l oal kyl ene or phenyl ene radical, Y oxygen or sul phur, [err] hyd
straight- chained or branched, saturated or unsaturated al kyl 10 radgrcal
with 1 to 18 carbon atons, which is poggLbly substituted one or nore tines
by \acyl, hal ogen, a | ower al koxy, alkyl nercapto, al koxycarbonyl,

B A0 P ol SHRSERCRE ot S s BISHIET S e
LTS, b o 12 RSN B Shob RS SE TR L ERRApHLpOSDK g1

| ph I s ' - ' : |
sul phony QVOUP$P§§8§5%BBaMQE hﬁga?gﬁgeggeﬁréﬂ G¢: cafl UeshefoP!

unsaturated al k aln W carbon atons, which can al so be

part of a cyclopentang, gxel eB2X8Weng’ TaYELONSEbaB&NEEBJar@0gEvehywhich
substituted by a |l ower alkyl group, and is possibly substituted one or nore
tinmes by hydroxyre BapedeBr bl thecsimut¥aheahkyy, upbangbmparksancaunbenyl,
optionally al kyl ated carbanoyl, 25 al kyl mercapto, al kanesul phi nyl,

al kanesul phonyl gtances.79Thepsupetlibyitgybfit eHeasi aubgtanpesriby al koxy
which, in turn can be substituted by aryl, alkyl nercapto, al kane-

sul phi nyl, al kaespukesisedyby apfactalrl yhichl xeptepentp the ratio of the

comparison substance to the individual substances of the

Cj{ new sulphur-containing phospholipids.
\ _
10 Example No. : factor
comparison compound 1 1.0
Example 33 ' . 1.1
Example 42 1.4
Example 76 - 1.4
15 Example 20 | 1.7
Example 79 _ 1.2
:;f' Example 55 s 1.5
.o Example 62 . 1.5
/ .
Example 65 1.5
20 Example 70 1.5
Example 63 1.2
C 41386
factor = czz substance




alkoxycarbonyl nitrile, hydroxyl, alkoxy or optiomatty 5 —atkylated

car banoyl , [err] a straight-chained or branche wth 2 tg
carbon atons, RS hydrogen or a |ower alkyl gro ﬁj H % ers 0,

2, Wi th the proviso that the group [err] for t

represents an al kyl group (X = val ency), has up to 20 10 C—atons g
as their pharnmacol ogically acceptable lts. 2. Conpounds  of the fo M
(1) according to claim11, in which [erﬁf Y and X have the given nmeani ng and

R4‘F6presents a [err] chain, R5 tmaég? ﬁ! group and 15 n the nunber O.
3. Compounds of the fornula () ng to.claim1, in which R3 has
the given neaning, R4 represents a -CH2-CH2- chain, [err] the methyl group,
Y oxygen, n thelhunbexllarmsid phosphbiiisy rdcitd geiroammemitin @1ky1l &sterisons 20
and X represents a val ency bond or oxygen. 4. Conmpounds of the fornula
(1) according taf cthe figgmuka v{fikch [err] Y, X and n have the given neaning
and R3 represents a -CH2- CH2-CH2- chain, the mddle carbon atom of which
can be substituted by hydroxyl, lower algkyl 25 or a | ower al koxy. group,
wher eby both groups can, in turn, be subisti t ut & by al koxy. 5.

Process for the prepﬁmﬁﬁﬁ(%WY‘&T@s&wﬂ(@ﬁg d ammoni um al{@&}
esters of the formula (I) O in which X éugnlfles a val ency bond, oxygen,

sul phur, the 5 sul phi nyl or squhonyI(broup, the -NHCO, -CONH or

5 in which X signifies a valency bond, oxygen, sulphur,

~ the sulphinyl or sulphonyl group, the -NHO-, -CONH- or

K)
-NHCONH- group, a c3 to 08 cycloalkylene.or phenylene

~ radical, Y oxygen or sulphur, Ry hydrogen, a straight-
chained or branched, saturated or unsaturated alkyl '
10 radical with 1 to 18 carbon atoms, ‘which is p0381bly
substltuted one or more times by aryl, halogen, a lower
alkoxy, alkylmercapto, alkoxycarbonyl, alkanesulphinyl
or alkanesulphonyl group, R, a straight-chained or
branched, saturated or unsaturated'alkylene chain with

15 l to 18 carbon atoms, which is possibly substituted one

or more times by halogen, aryl, a lower alkoxy, alkoxy-

C CC

carbonyl, alkylmercapto, alkanesulphinyl or alkane-
sulphonyl group, Ry a straight-chained or branched,
saturated or unsaturated alkylene chain with 2 to 8

20 carbon atoms, which can also be part of a cyclopentane,
cyclohexane or cyéldheptane ring, possibly substituted'
by a lower alkyl group, and is possibly'substituted one
or more times by hydroxyl, halogen, nitrile, a cycloalkyl,
phenyl; alkoxycarbonyl, optionally alkylated carbamoyl,

25 alkylmercapto, alkanesulphinyl, alkanesulphonyl,



- NHCONH- gr oup, é C3 to.CS cycloalkylené radical or phenyl ene radical, Y
oxygen or sul phur, [err] hydrogen, a straight-chained or branched,

satUrated or unsaturated alkyl radical with 1 j
poSsi bly 10 substituted one or nore tines by- ﬂ'ﬂ"ﬁ"ﬂ.ﬂﬂﬂmﬂm‘sow
al koxy, al kyl nercapt o, al koxycarbonyl, al kanesul phiny 8r &l kanesul p
group, R2 a straight-chained or branchgg saturated or unsaturated al kyl ene
chaig with 1 to 18 carbon atons; which'‘i"S possibly substituted one 15 or

nore tines by hal ogen, aryl, a | over al koxy, al koxy- carbonyl,

al kyl nmer capt o, qmﬂ«gnaédehcuyht@d aminoe groupplenpy gllopy RBigh, in

strai ght-chai ned or branched, saturated or unsaturated al kyl ene chain with
2 to 8 carbon AUSWn, CAM b Eubstityted by aryl.aadkylsexsepte, adkane-

cycl ohexane or clcheptane ring, _possibly substltuted by a Iomer al kyl
group, and is ﬁ@é nylg pdkangsudrhrayd, petd Yﬁ eI, hal ogen,

QL?ILL'nng SYE'ﬁMk sa%o%xﬁrﬁni'gﬁﬁ h&wgrﬁm EE %%L r"-’a|°k 18n8¥onal 1y
t
subst i tuted b lai?y#%tadky%l AR D '&Qaggrgﬁc ey e%néguﬁsﬁsﬁw
ti I
opt i onal | y Z?iﬁ*ﬁ&“ﬁﬁo’%ﬁm ”32% Ay 2B Ny B

al kyl ene chai navikihe? k9109609 3R the blnBKEa0gEn 106,32l OWalenal Y|

group and n the nunbers 17or h the proviso that the group [err]
fo(_yhe case | Rhehpsbviso that the group R,-X-R,, for the case in which

’\\/..

it represents an alkyl group (X = valency), has up to 20

k_/ 10 C-atoms, as well as their pharmacologically acceptable
salts,
2, Compounds of the formula. (I) according to claim 1,

in which R;, R,, Ry, ¥ and X have the given meaning and

2l
R, represents a -CH,-CH,- chain, Rg the methyl group and

15 n the number 0.
3. Compounds of the formula (I) according to claim 1,
; in which R3
NS _
L/ -CH,-CH,~ chain, Rg the methyl group, Y oxygen, n the

has the given meaning, R, represents a

number 0 and R, and R, together have 16 to 18 C-atoms
20 and X represents a valency bond or oxygen.
4. Compounds of the formula (I) according to claim 3,

in which Rl' R R4, RS' Y, X and n have the given meaning

2'
and R, represents a -CH,-CH,-CH,- chain, the middle carbon
atom of which can be substituted by hydroxyl, lower alkyl

25 ‘- or a lower alkoxy group, whereby both groups can, in turn,

be substituted by alkoxy.

o

ot



it represents an aIkyI group (x = val ency), -atons, as meIL

as dT t heir pharnmacol ogical |y acceptable 10 |, u rised |n
one reacts a conpound of the fornula (I11) [e m?ﬂm\m mm

have the above- gi ven neani ng, either 15 a conpountd of ge erl:
formula (111) or (Ilia) 0 C [err] in mhlch R4 has the above-nention
meani ng, in the presence of an acid-bi ndiggg agent, selectively hydrol

t ha.reacti on product in the case of the use of a conpound 20 of tPF
formula (111) agd rep h egrpinin ne ato tiopa
al kyl at ed annnn?un1grg%%?§5% ?ﬁ% ggge gp?ﬁgshgg 8% g1g%ﬂﬁ£uﬂﬁ°8? ?ﬁé
formula (111a) begat Smibh |y h n ni a, .
-82- b) convertgglnto a ggh 1*%3 ?thkg §%e¥g ?ornufe'g ??g§ 0 [err] in
which [err] Y, X and n have the above- gi vgn neaning and Z signifies
hydroxyl, chlorine or bromne, 5 and reacgs thisgwith a conpound of the

general fornmula (v) [er g;an usieh Lrrry- aaeRtbﬁ(ﬁbpve gi ven neantfgs and
Hal is to be chloride, Bromde or PodPde, Ik? e
o

in which X signifies a valency bond; oxygen, éulphur, the
5 sulphinyl or sulphonyl group, the'-NHCO-, -CONH~ or
-NHCONH- group, a Cy to Cg cycloalkyiene radical or
k* phenylene radical, Y oxygen or sulphur, 31 hydrogen, a
k‘/ straight-chained or branched, saturated or unsaturated
alkyl radical with 1 to 18 carbon atoms, which is possibly
10 substituted one or more times-byméryl, halogen, a lower
alkoxy, alkylmeréapto; alkoxycarbonyl, alkanesulphinyl
or alkanesulphonyl group. R, a straighf-chaihed or
branched, saturated or unsaturated alkylene chain with
1 to 18 carbon atoms, which is possibly substituted one

15 or more times by halogen, aryl, a lower alkoxy, alkoxy-

N
L ' : carbonyl, alkylmercapto, alkanesulphinyl or alkane-
J sulphonyl group, R3 a straight-chained or branched,

saturated or unsaturated alkylene chain with 2 to 8
carbon atoms, which can also be part of a cyclopentane,

20 cyclohexane or cycloheptane ring, possibly substituted
by a lower alkyl group, and is possibly substitﬂﬁed one
‘or more times Sy hydroxyl, halogen, nitrile, a cycloalkyl,
phenyl, alkoxycarbonyl, optional;y alkylated carbamoyl,
alkylmercapto, alkanesulphinyl, alkanesulphonyl,

25 optionally acylated amino group or by alkoxy which, in



10 desence of an aci d-bi ndi ng agent or of _an _activating+eage or c)
with a conpound of the general formula (V1) [err] in mhlch“Eerr and Z=have
conpo

t he' above- gi ven neanings and 15 = Z is to beuumﬂmkl (ﬂlll“
presence- of an. acid-binding agent, if desi

obtained into the internal salt, optionally oXi di sés to fhe sul phong
sul,ghoxi des, optionally quaternlses andgjlif desired, converts conpounds” of
the.formula (1) into 20 pharnacol ogically acceptable salts. 6. Process

TR Dhodphor | cEkEh s b E | sy EERRE ol nf %aw“‘f'aﬁ'aéfaﬁmmgta“e to
- 83-

compounds of Cé’{%’#‘iﬁé“’ﬁ"’sﬁl- A %‘%%%fv%ﬂ4=¥)awa|°%taw?€l?lfﬂ%?@ﬁﬁfﬁﬁ{f' at o al s,
cancer o1 ST DR S CE e bk R

aci d nmonochol i N 8pi$fed carbamoyl, R, a straight-chained or branched

5 alkylene chain with 2 to 4 carbon atoms, R5 hydrogen or
a lower alkyl group and n the numbers 0, 1 or 2, with

the proviso that the group R,-X-R,, for the case in which

L it represents an alkyl group (X = valency), has up to 20
N C-atoms, as well as of their pharmacologically acceptable
K_/ 10 salts, characterised in that one reacts a compound of

the formula (II)
Ry-X-R,-S(0) -Ry=¥YH - - | (II_)
in which'Rl. Ry, R3,'x, Y and n have the above-given

meaning, either

15 a) with a compound of general formula (III) or (IIIa)

N/ 0 0
N it -0

| 01-1|»-0-R4-Br (111), cl- p\ R4 (II12)
o c1

in which R, has the above-mentioned meaning, in the
presence of an acid-binding agent, selectively hydrolyses
the reaction product in the case of the use of a compound

20 of the formnia (IXXI) and replaces the remaining bromine
atom by an optionally alkylated ammonium group, in the
case of the use of a compound of the formula (IIXa)

treats directly with optionally alkylated ammonia, or



10

15

20
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b) converts intq:a compound of the general formula (IV)

0
It
-Y-P-Z (IV)
l
z

in which Rl, Rz, R3, Y, X and n have the above-given
meaning and Z signifies hydroxyl, chlorine or bromine,
and reacts this with a compound of the general formula
(v)
$ ©
HO-R,-N(Rg), Hal _ (V)

in which R, and Rg have the above-given meanings and
Hal©is to be chlqride, bromégg or iodide, in the
presence of an acid-binding agent dr of an activating
reagent, -Br :

c) with a compound of the general formula (VI)

@
Z-P-0-R4-N(Rg) 329 (V1)

in-whidh Ry Rg and Z have the above-given meanings and
z® is to be chlorine or bromine, in the presence of an.
acid-binding agent, if desired converts the compounds
obtained into the internal salt, optionally oxidises to
the sulphones or sulphoxides, optionally quaternises and,
if desired, converts compounds of the formula (I) into -
pharmacologically acceptable salts.

6. Process accbrding to claim 5, wherein a compbuﬂd

of the formula'(II) is reacted with phosphoric acid

oxyhalide in the presence of an acid-binding agent to



W

-83~

give a compound of the formula (IV).

7. Medicaments containing compounds of claims 1 to 4
and conventional carrier and adjuvant materials.

8. Compounds according to claims 1 to 4 for use in
the combating of cancef.

9. 2-(2-Propynyl )-3-hexadecylmercaptopropanol-(1l)-

phosphoric acid monocholine ester,



