EP 0 242 781 Bl Descri.ptiron BACKGROUND OF THE INVENTION 5 |) Field of the

| nvention This invention relates to novel phosphoric esters and nore
particularly, to phosphoric esters of ';Q%% foll ow ng general formula (1)
O [err] in which [err] represents a | 5 B}, anched al kyl or al kenyl
group having froml to 36 carbon atons, in 20 which the hydrogen atons
are sﬁbstituh iot[? unsubstituted with fluorine atons, or a phenyl group
substid~ tute M "a |inear or branched al kyl group having froml to 15
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is a val ue oﬁAWGﬁﬁLm'DtQETSl&!N\eEhHIGM represents a hydrogen atom an al- kali
netal, an®al kaline earth netal, anmonium an al kyl am ne or an al kanol

am ne. The i jrgEbiIndhtRR I €- lates to a process for preparing the
phosphoric esters. 25 2) Description of the Prior Art Phospholipids are
anphi phi | i ¢ gﬂ%\g "%‘tWOwhWszterphmbmwe wasticgtagy, srphosphérig bstens fof the c.
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| ar rane structure. |s ‘convert ed |nto a nacronolecule i.e. a
phOSphO|IpId analogue conmpound hav- ing a polynerizabl e hydrophobic or
hydrophilic group is prepared. For §§? £a1 e 0€N et al prepared a 60
conpotind of the followi ng fornmula (111 aFg ner. Chem Soc., 105, 2975
(1983)]. 65 2 EP 0 242 781 Bl [err] 15 However, the preparation of these
substances requires multi-step reaction steps, making the indus- trial
prodyction difficult. The glycidy group is a functional group which is not
only polynerizable, but also hlgg eactlve wi th various groups such as,
for exanple, an an1no gro foRy) w§Bup and the like, to give
adducts. 8f 20 the g oupgcan be introduced ingo ghe phosphoric
acid group, the resultanf progg aerves not on- |y as p%o &phor us
conpound for nononer, but al €ng§15—@ O fHLNNCC Kgé:{ﬂ:zn.QDCpoCmHs Mor eover ,
I f the phosphorus conpound havi ng tthe gl ycidyl group has such an
anphlphllqc structure as phospholipids, i.e. if it has a glycidyl group
aside froma structure having a hydrophobic group and a phosphoric acid
group serving as a hydrophilic groups, it y be converted to a precursor
which is gnportant In preparing a 25  phospholipid anal ogue conpound as
set fort h bef Révever Othe Warﬁﬁ'\ Hﬁﬁége @lﬁ:stgncgp I'e)ftﬁ;gé ln%lﬁ‘QL;ﬁreQ&.&PBeerﬁéktne%e indus-
phosphol|p|dmmﬂahagu&mamnpoun or as a precursor thereof. Howevér, only a
f ew phosphor i Theeglycigyl grokmie iariunction wiyidh ignad @ vmly@emldmut Othuhlnmwe wﬂh
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pounds, t«hega ursor ol i p| anal ogue
conmpounds, since they do not have all the noletles as descri bed before,

that is, a hydrophobic group, a phosphoric acid group as a hy- drophilic

gr oup and a glycidyl group. 55 SUMYARY OF THE | NVENTI ON Under these
circunst ances, the ppesuQ Wk gesprafe ¢t eRFCHS- §HYDieS af, as a
result, found that when a phosphoric ester havind\a/fpecific type of group
is reacted with a basic conpound, a conpound havi n@ a hydrophobi c group, a

phosphori ¢ aglghigh r@sima %@I;:g.fam Lahocco%&%,mMIaoglov&@meh gHup ldipired B e 60
readi |y p® epmbsphoriadidsts InpouhdaSdf ltHe! follgwipd 1 BERIACN) grepart ®f Moarezya @t aldBenside
nononer and mﬂls.s&l-&bi%(lﬁeﬁ] react with an active site of polyners, so that
t he phosphoric ester group can be introduced into the polymers. It was al so
found that the phosphoric ester can be a pOecursor whi ch reacts with am ne

conpounds* ami - no ac ars for gonllersion_i phosphollpld
analipgue conpounds. ng%m’n 10GHe f& R \/\és Gl 'I}?égqed sed on the
above findings. 65 o

S0 These compounds are free of a phosphoric acid group acting as a hydrophilic group. The above com-
pounds, therefore, cannot be a precursor for phospholipid analogue compounds, since they do not have
all the moieties as described before, that is, a hydrophobic group, a phosphoric acid group as a hy-
drophilic group and a glycidyl group.

5  SUMMARY OF THE INVENTION

Under these circumstances, the present inventors made intensive studies and, as a result, found that
when a phosphoric ester having a specific type of group is reacted with a basic compound, a compound
having a hydrophobic group, a phosphoric acid group as a hydrophilic group, and a glycidyl group can be

60  readily prepared and that the resulting phosphoric ester can act as a monomer and also is able to react -
with an active site of polymers, so that the phosphoric ester group can be introduced into the polymers.
it was also found that the phosphoric ester can be a precursor which reacts with amine compounds, ami-
no acids or sugars for conversion into various phospholipid analogue compounds. The present inven-
tion was accomplished based on the above findings.



3 EP 0 242 781.B1 Accordingly, the present invention provides novel .
phosphoric esters of the-formula (1). Also, the in- vention provides a
novel process for preparing phospgpplzng;é'téz{]s of the fornmula (1). BRIEF
DESCRI PTI ON OF THE DRAWNGS 5 Fi g I's"a Chart of an [err] NWVR spectrum of
sodi um dodecyl gl yC| dyI phosphate obtained in Exanple |I; and Fig. 2 is a

chart of a rare ectru sodlu ec I g I dyl
phOS p‘h'at QleR krg' e pres mv rfllo rovu:% m&:&e EIQ ?‘gﬁftqel\WENTl ON

AND PREFERRED EI\/BOD I\/ENT he phosphorl C esters of the formla (1)
accor di ngeﬂJﬁfQﬁ%RlPﬁ'@é'rﬂFTb‘ﬁDRHé’NiS represents a linear or 15 branched

R e A
substi t ut eBig.\4i is & lshagt df aminipdnesickbedritigr spgetom f setivin rRIgdebyt Qipidy! dhaspite dmalrbd)m at ons.

Exanpl,es BmRltle al kyl or al kenyl group, or the phenyl group include methyl,
ethyl,” butyl, octyl, decyl, dodecyl, tetradecyl, hexadecyl, octadecyl,

doc osyl OETALED ossdmpmmri QETHE mVEwaAMREFbmd EMébDﬂMBMdeOdeCW

2- dodecyl hexadec 2- tetradec | oct adecyl nononet hyl - br anched |sostearyl

20ty deb{&gmﬁm g e ;h%spr% ey fm@ﬂgh i SRBCy

pent ac OS anihed alk l group havmg from | -
tritri acontSadatbom abmstEad!mdBylot the Ay endlieehyl goom @t thy Ipheayitgeap ndocteohmyg lethyl,

2-tride- bulk| ?qe? ctadecyl, docosyl, tetracosyl, triacontyl, 2-ethyl-
> hooiood A ekl L S el esear e

decyl heneicesafidiohékadety, et I fluorooctadecyl 2-pentafluoroethylpentanfiuorohexyl, ~ 2-tride-

2- pent accﬁg@btomltud&sdb ep\ént ead@ uorododégcyln o n2rbensgigesafiuoro-

Lo o g ;g.gg 1:,1‘1.2 P TR
tetragec ecenlyf> Madabdnf Nétraco %x tri (e RAdHenyl, G%GIIM Of t gé I'idse

tri acont gw dlgfrom@ncy$ tqm saarechrafdved nlvimoftl@‘surtfduemuty trivissltorganizality. havi ng from
8 to 36 ca *l?(ﬂ‘?° % acanrpexﬂrw%ﬁocerﬂeo 9 dtrefnqveb Pragess Peitaedand

sel f - or ga{?ﬂeﬁaﬂﬂ ?c esters (1) of the invention can be

pr epased accordlng to t he noveb process indicated, for exanple, by the

fol | owi ng react1 E(JJ:ormJIa erfl] in which Jerr] Nland X have the same
meani ngs defi neB @R@)m‘oﬂl-d@d-ﬂﬁaﬂz%erﬂm +yddy@® at==>50  om one
nore equi val ent of NaCH is necéafary uth reaction fornmula (A). The
phospk®ric ester of the general Tornula ) as indicated in the above
formula (A may be th e ob- tained by any processes or nethods. For

i nstance, a nonoal kal*’ netal salt of a highly pure phosphoric nonoester
having suitable RI and R2 groups is reacted with an epi hal ohydrin to obtain
the edter. Moreover, the phosphoric ester can be obtained by reacting |
nol e of an organic hydroxy cofound 55 having suitable [err] and [err]

I L O I o RS S A

are. pr4éferably pol ar sol ventsomd I ncl ygfe, for exanple, water, nme- thyl
al cohol , ethyl al cohok )and the like. The reaction tenperature is in the
range of from - SOCtol[err] In order to prevent further reactions 60 of
t he resul nahich Py By Mcdnd Wi Have thesase nernings detmpbﬁwre prgyided thad|whemM = hydsqgen at-

L??gﬁ;g;’%‘%ﬁ ?ﬁém%gae&églﬁmmhé‘:s in uha%ov%a;fflngula g&%rﬁ']bg tht Qe Jber rlis.

i ndi cat edmomeétdiaavinga:ﬂthmm DR Grdups i§ rédcted halohvﬁrtnaiob s such as

ot 6. hoe migbi R and 8 e ?ﬁm@"ﬂ@@@ i W@&“’a@vﬁ' "

pot assi um Aﬁdﬂ%ﬁ ﬁsealfdi‘ théIréxction are preferably polar solvents and mclude, for example, water, me-
thyl alcohol, ethyl alcohol and the like.

The reaction temperature is in the range of from -30°C to 100°C. In order to prevent further reactions

60  of the resultant product with water or an alcohol as a solvent, lower temperatures are preferred. In this
sense, the reaction at -10 to 50°C is preferred.

The basic compound may be, aside from sodium hydroxide as indicated in the reaction formula (A), al-
kali metal hydroxides such as potassium hydroxide, alkaline earth metal hydroxides such as calcium hy-
droxide, and organic amine compounds. Of these, sodium hydroxide and potassium hydroxide are pre-

65
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65& EP 0 242 781 ,Bl-ferred. The ampunt nmay be equinolar to or higher
than the anount of the ceonpound of the formula (11). In general, an
equi nol ar anount or a slight excessgpyd4898t gfhe reaction proceeds
gquantitatively according to the reaction formula (A). It will be noted that
when M - hydrogen atomin the conmpound of the forrmula (11) in the reaction
forrul a (A)ferréanﬁem&ﬁ\ f . imal i | | ; .
[ e T ea R e b IRl (e
reaction pr'@@l‘lgcea;ﬁm%orrbléaumsé)mi“ bagr:téct t?jtlyheﬁ#—hmwpm corhpotsgeof thafoemitid on,
e O e e o T ST o e IR ISl ol Pt e
react i on i Susagatitl Sl BrBbJid Bhe Tnientuh! whth gde%’ér Lonttid (Rfposa! R GrdaY tb ini3
fol | owed bythe eqitaticileven rtheigadtion is Ednkiictd.in Maabl th Bidw pReOsaID Rotel pRechidtedl fofowpd bf t he
i nvention i " E&Pﬂtﬂf,aﬂq"or ex | e, vvit_t h. an amni.ne coppound ac- 10 %or_di ng
to the gl | sl BSELRITCY MR ”P}“E%.ﬁ’@%ﬁﬁgﬂ%@ﬂﬁ&ﬁ%ﬁmm@r y
anmoni um gr Qslgtule s il e dMcERQs! biftairpifidudti |f inQseiorChrt] ifel phiblflic@brhpdundt of tvd bsthine al | y
i n prior arstuctire bavingla pa:sgﬂﬁo‘g'p#ﬁq gray:p ewhauanenidm giourt #ssheDhwdraphilie maiety,ean barreadiavi ng
n TIV

a phosphori 0(;:1 l%rra‘y g’haﬁL ujsi“:os i FI a:éugemmz'n aa?rs N:g:: i { rs' can
be readiy {g .%e%% il gﬁaﬁﬁ' ity Pq%ym&ﬁg,ageh@@ﬁs@ %,‘['M%rp@&zsa of

_ meri2hbilty’ 6t teYalycibifi Grolif itse® bG8 r ubiifiO4
am ne conpomsrdmeraand a@iobifiar foulyhied a @yerbteinddeari n ound can derive

g _compounc \
vari ous phos ,'iejm‘%i%" farmula u@eee@r@iuﬁm@mmﬁwe? ‘%ﬂ.:é"sh Efm W?eb(')e%m? 1‘§
(o i e R SR e
W t h polay megtcterd a4liniatedlin hé foymuS(INg i.6l ds haMiilg hdr cf oy, & BétaifeQitrydtes S and
al so for prssingasa hidrophilfeanofetydheingdive phosphaiik acid dg&up and thearsimp growp.reed @ pabptaad t o
be reacted W'["ﬂe’bhosphoric ester (1) of the in- vention is suitably
selected to have a pol ynerizable group as R3, R4 or R5,.there can be
readi | y 28bt ai ned conpounds having gich a structure as agpghospholipid
anal ogue nononer having the simlan betaine 20 structure as indicated in
the formula (111), R.‘ef(mﬁ))u-nd}s-fm»éimgnbgw-opmm-& NONet R4 a bet ai ne
structure serving as a hydrophilic hojety havifhg the phbsphoric acid group
and the sam no group, and a pol yrre_ri%- ble mBiety. [err!‘ in which [err] and
[err] have, respectively, the sanme neani ngs as defined before, M
represents an al kali 45 netal or Zvﬂ al kal'ine earth nmetal, and [err] and
[err] are, respectively, a hydrog atom or an organi c group. The present
I nventi ¥ i s described by way of exanples. Exanple |I 50 50 g (0.13 nol)

of sodi um dodecyl 2-hydroxy-3-chl oropropyl phosphate Vas charged into a
Eﬁl

-3

[« %

reactor, to which 1000 m of ethanol added, followked by agitation and
heating to 700C to._gi ve gt UidRE 31Ps.y(§ J@ﬁggg&?%h 'h #eﬁﬁg(ﬂ;)on system
: i

was cool¥®d down to roomtenperatdPe, togwhic .13 nol) of a 0.0021
mol / g sodi um hydroxi de sol ution in etha®dl wasOfr adualRSy added and agitated
for 3 hours while keeping the tenperature. The high performance |iquid

chr omat ogr awicbk%a@l R have rrespectieolyr thel sane mesniB@ as d‘_PEtge'%aM' epresenipanalial

t hat the%peﬂgu\“ﬁra“taﬁﬂ'“%f’%m'ﬁ'% aph e i and B Y pRefivel: & RErogehEAR °F By o Rew

pr o= uct aﬁpﬁa[,@ggm iveRioRks Bstribed Bvaf offdddmiplewas renoved by filtration, .
fol | oned byEganpleill | ati on of the ethanol un- der reduced pressure to obtain

. ) ; N _
46 g of godi “%Igg@%ec ot ('Ldéj;' ﬁ' %mgig 13 Bortait ospinty s chffeltlrud et 1)
see Fig. "1 Qu mi'oF bthanblWak ‘i% lowed By Bahoating 15, 70°C th GNa & dnifbreh system.
Thereatter, the reaction system was cooled down to room temperature, to which 62.5 g (0.3 mol) of a
0.0021 mol/g sodium hydroxide solution in ethanol was gradually added and agitated for 3 hours while
keeping the temperature. The high performance liquid chromatography (hereinafter referred to as
55  HPLC) analysis revealed that the peak for the starting material disappeared and a peak for a new prod-
uct appeared. The precipitated NaCl was removed by filtration, followed by distillation of the ethanol un-
der reduced pressure to obtain 46 g of sodium dodecyl glycidyl phosphate (yieid 100%).
H NMR (D20, 5{ppm)): see Fig. |
0.8 {t, 3H, -P-OCH2CH2(CHz2)sC Hs)
60 1.3 (broad s, i8H, -P-OCH2CH2(C Hz)eCHs)




EP 0 242 781 BL 1.6 (broad, 2H, [err]) 5 2.8, 2.9 (m 2H, '

[err]) O 10 . 3:3 (broad, IH [err]) 0 15 3.6
- 4.2 (m 4H [err]) 0 20 NVR (D20) [err] [err](ppm
1, 141, k; 22.7, f: 26.1, g, i: 2oER0 22 78, . 20.8,] ; 32.0, a, 44.3,

b; 50.9, d; 71.5, c; 77.1 1R (KBr):-see i:ig. 2 30 Elenentary analysis C (%
H( %: P (% 35 Found 51. 30 8. 62

8. 8 :Gal cul at ed ) 8, 78 9.0 Exanple 2 50 g (0.11 nol) of .
sodi um 2- hexyl decyséﬁwad 48y 5RO T2CH{EER ha?gB\)\/as charged into a

reactor . to whi ch of . et ol adde oI | owed by agitation and
heati ng %t o [err] t#o‘%gtgﬁ ("l!nlh‘,%r % hereafter the reaction
system was cool ed down to [err] to which wa radually added 54.5 g (0.11
nmol ) of a 0.0021. nol/g sodi um hydroxide et haSol sol ut i on, followed by
agitati for 4 houy e a. . erature. The HPLC anal ysi s
reveal eg‘pt he di sappez?r\zgﬂ%:ée;ao glﬁdealglgﬂizh& ting material with a peak

for the resultant new product appearing. Th@ resultant NaCl precipitate was
removed.by filtration and the ethanol was distilled off under reduced

pressurg to obtain 3% g- (4i2! @i, Qﬁf/;) > -ouday0-2-beryh de- cyl gl ycidyl

phosphate. so El enentary anal ysis C( %\ / H( 7 P(% Found . 56.90
9. 39 7.8 55 Cal cul at ed 56. 99 9. 56
7.7 Exanple 3 60 50 g (0.19 nol) of sodi um but yl '

2- hydr oxy- 3- chl or opt3IPWMBhtRgMNat e was charged into a reactor, to which
1000 m of ethanol was added, followed by agitation and heating to [err] to
obtain a uniform rn")‘(tu e\.MéThere ter, ét he reactlon system was cool ed down
to \Lg,omterrperatureﬁ_r_§ C r adgual® yradfed E e g rFtoI) of a
0. 0021 pl /g sodium r oxi dgj et ha oT CSol° utlong 6 %dweg'b ation for
hours 65 whi | e keepi ng t he telmeiature The HPLC anal ysis reveal ed the
di sappear ange ofl of the starti 0 242 781 Bl material with
2 ponk Tor St aCkPER e o B duatt BB daR e s T AL (PR Mol
preci pi st e was re- noved by filtration and the ethanol was distilled off
0 .
under reduced pressure to ci_:l?etm%ww4 gls(yl eld: 100% of sodium butyl

| yci dyl phosphate.
gl ycrdyl phosphate C(%) H(%) Pk

35 Found 5130 862 838
Calculated 5232 878 9.0

Example 2

50 g (0.l mol) of sodium 2-hexyldecy 2-hydroxy-3-chloropropylphosphate was charged into a reactor,
to which 1000 ml of ethanol was added, followed by agitation and heating to 70°C to obtain a uniform mix-
ture. Thereatter, the reaction system was cooled down to 30°C, to which was gradually added 54.5 g (0.1l
mol) of a 0.0021 mol/g sodium hydroxide ethanol solution, followed by agitation for 4 hours while keeping
45 the temperature. The HPLC analysis revealed the disappearance of a peak of the starting material with a
\_ peak for the resuitant new product appearing. The resultant NaCl precipitate was removed by filtration
and the ethanol was distilled off under reduced pressure to obtain 45 g (yield: 98%) of sodium 2-hexylde-
cyl glycidyl phosphate.

50
Elementary analysis
C (%) H (%) P (%)
Found . 5590 9.39 7.8
55 Calculated 56.98 9.56 77 .

Example 3

60 50 g (0.19 mol) of sodium butyl 2-hydroxy-3-chloropropyl phosphate was charged into a reactor, to
which 1000 m! of ethanol was added, followed by agitation and heating to 70°C to obtain a uniform mixiure.
Thereafter, the reaction system was cooled down to room temperature, to which was gradually added
88.6 g (0.19 mol) of a 0.002! mol/g sodium hydroxide ethanol solution, followed by agitation for 3 hours
while keeping the temperature. The HPLC analysis revealed the disappearance of a peak of the starting

P ——



5 EFerrent ary analysis €% H( % P (%9 Found 35.52 5. 96

13.0 10 . » . " Calculated 36. 22 6. 08 13.3

Exampl e 4 15 50 g (0.097 nol) of gpgdhsifgitgs oxyet hyl enedodecyl et her

2- hydf oxy- 3-chl oropr opyl phosphate was charged into a reactor, to which
1000 mM of ethanol was added, followed by agitation and heating to 800C to
obtain a UnideAfiWilTatetl fr tENGLEA fei produl Spfeaia! TRkl R WRASHERY agg.down

t o '300C, .t anovdd byhiltf::t% afid ﬂ%ﬁrethfsh%ﬁgé aaaf’ldf’cﬁf é}zéﬁ%mgce{d(br&&?e t%ﬁégir\?%? SI%%QJ: 22

nmol /' g sodi whsodiprl besyl igbleidybrhbsphatd- sol uti on, fol l owed by agitation for 4 hours
whil e kgeping the tenperature. The HPLC anal ysis reveal ed the di sappearance
of a peak of 20 the start Epgeii@jsnalysd W th a peak for the resultant new

product appearing. The resultant NaCgc Ry eCHi%} ai ® (ps renmoved by filtration
and the ethanol was distil TraghgoT T unaé,szre%,tggea pseSSure to obtain 46 g
(yield: 99% of sodium tri Qasaitby/| enaglosieckloget hggagl yci dyl phosphate. 25
El erentary analysis C (% H{% P (% Found 51. 87 8.71

6. 4 Cal cul at ed 52.93 8. 88 6.5 30 Exanple 5 50 g (0.12 nol) of

sodi um nony™#PRAA/I 2- hydr oxy- 3- chl or opropyl phosphate was charged into a

reac- 3% togp g (808G o 18 8m TioxfhnyBAIRRE) oWBrS2-AR -chfoQ;%rlo%gos%:eaﬂst ation
and heat i n@hdrged[ires 4 teadtd, 16 lhicH 1000an! Ui étHatd) Wadraddéd, fofowed ByedgRaibr &hid hedtihgtoBe8Ct | ON
sysit em was t‘gﬁmif‘eﬁmﬂ@mm@- Jis0aatter. toe redtiantsy w%rcemmpw Oé@igedw@.@s.g@q-o. 12

|

t , Sies
- . ' ' i ion, fol

mi) of o SISk STl MR e S i S
agiftatiemn fied sttting (HafeRial WiH & Beak €2 fe Nébultahitthet PFOEIGE adpbdriRg. THE RS @ preiNifateS
revieal ed t hves dimpegube diltratioc enditfie ethapaalas diftilléddf upben redicad presstie-to otitatrl 469 (viid:a peak
forl t he re$8tdprdumdipxystyienededegypptrenglycity Phopphater esul t ant NaCl precipitate was
re ed by 40 filtration and the ethanol was distilled off under reduced
pressures to obtain 45 g (yEeneran3@slgsisof sodi um nonyl phenyl gl yci dyl
phosphate. El enentary analysis 45 C(%) - H(%) P(%)
C(9 H( %9 P(% Found Found 54. 8187 §768 64 7.8 Calcul ated 55.10
7.7 7.9 50 Exanpl e 6 5S@akuldtéd. O73sned ) 888 sods.sam hept adecaf | uor ododecyl
2- hiydr of9/- 3- chl or opr opyl phogsphate was charged Into a reactor, to which
1000 mi ofsEethz?.né)I was added, followed by agitation and heating to [err] to
obthin a 55 R form mi xture. Thereafter, the reaction systemwas cool ed
down to [errjo§ @iaviibif br s66i5m Bengiphenyl l2Yhydiekel8 dnidkbbrdpyl ChésPhafib/ WasBargedarito @ réac-0018
mol § g s&di ven thyiichole00el obethenolvlas adukd falloyed by agithtionend Ibg)_iinmg’iw‘:ﬁlttb obtaif @pnifdrmhour s
whi) o keep BT ETRgEr A B TS RIS S ance
of ja peak eﬁiﬁ_la o3 britlotat L THENPE G ls?é"réve&lé%t_ fsppeatand héaageﬁl@bﬂt ing! Ffe-
product appiabwithrabeaklfBicthd @sulthrit Baw prbdaétl apjeaing] The rasliiBn &S previpitai@wasCreriaved by
fi 1]t r at Fon fimtipniang the ethanebwvas\cistiled o urder reducest fresgiie] toroblaia (#8 @dields 98%6)sal sediumo
obtlai n 47 JOMXANEIEcgdBosRiBe:  of sodi um hept adecaf | uor ododecyl gl yci dyl
‘phdsphate. 65 7

Elementary analysis
4 - C(%) H(%) P(%)
Y ' Found 5411  7.58 7.8

Calculated 55.10 7.1 7.9

Example 6

50 g (0.073 mol) of sodium heptadecafluorododecyl 2-hydroxy-3-chloropropyl phosphate was charged
into a reactor, to which 1000 mi of ethanol was added, followed by agitation and heating to 70°C to obtain a
55 uniform mixture. Thereafter, the reaction system was cooled down to 30°C, to which was gradually added
40.5 g (0.073 mol) of a 0.00I8 mol/g sodium hydroxide ethano! solution, followed by agitation for 4 hours
while keeping the temperature. The HPLC analysis revealed the disappearance of a peak of the starting
material with a peak for the resultant new product appearing. The resultant NaCl precipitate was re-
moved by filtration and the ethanol was distilled off under reduced pressure to obtain 47 g (yield: 99%)

60  of sodium heptadecafiuorododecy! glycidyl phosphate. ,




EP 0 242 781 Bl El.enentaty analysis C(%* H(% F (% P(% Found

25.80 1.90 45 4.4 Calculated . 26.24 1.91 47 4.5 Exanple 7 10
50 g (Q.11 nol) of sodium oct adeceny‘lE 91 ‘f?y@r‘&?y 3-chl oropropyl phosphate
was charged into a reactor, to which 1000 mM of ethanol was added, foll owed
by agitation and heating to [err] to obtain a uniformmx- ture.
Thereafter, the reaction syEkmémaganae@ol ed down to [err] to which was

gradut [y added 60. 0 g (0.11 nol) o’rc - HBHS F@d)/ P &pdi um hydr oxi de
et hanol solution, followed Byysadi 80 gwirte keeping 15 the
tenperat @ire. The HPLC anal y@g,ﬁ,,;@veaé ﬁ di ?_appq&,r ance of a peak of the

starting material with a p uct appearing. The

resultant NaCl precipitate was renoved by filtration and the ethanol was

distilled ofEfcammder reduced pressure to obtain 46 g (yield: 100% of sodium

oct adecet® nyI phos hate 20 El ementary anal ysis C(% H( % P(%

Found &3 §° o LR e b

59.14 9. Therea cooled grr-Ql ally Qcﬂb&'éﬁo g (0.1

hept adeciafl mt)obhe@: 8rﬁbl/h m dr&ldehthqu:wlummylou bypﬁgtmtm rfmasmcu’eszlmge!:elepingt 0 a

reactor,to ‘Baz "P

h

et ng. o EHA e i"agmeﬁg%?x’%mmm&m"?a SR SR

syst em was @y glysd} phospRatd. O C was grad ua ed

nol ) of % 0.0018 mol /g SOdI um hydr oxXi de et hanol sol utlon f ol I ovved by
0

agitati for 4 hours whil eglfméhitiyida stge terrperat ure. The HPLC anal ysi s
reveal ed the di sappearance 0T a pea % ] material with a
peak for the resultant new Bfud OC SEGPC At esul tant NaCl
presipitate was re- noved b)ba,w“dr atlgguand | was distilled off
under reduced pressure to obta ] y sodi um
hept adecaf | uor odecyl gl yci dyl phosphat e. 40 : '
El emrentary &ramiple s C( %) H(% F (% P(% Found 24.96 1.40 51
5.0 Cal cyyl at Jp gg ric
T S| Ci re
coterort et SR g it R el AN
represents amformaamreOThebaf&n dymb mmas g diuﬂmdddetdo 36 -
car bon atonﬂ59¢(9°6®m°')mllﬂ$'8 %F'th! tetbﬁ'!s" Wﬂsﬁmq lmﬂg f4h°“'5

B P
| i near or bR ltraitiol !dlﬁé ol eJJﬂQﬁH rrJdOce& reSsdfe 6bta’iHl@ ,(yl 99%)

represents Mbmyémdm@aomd@yllgw&mw’bhm carbon atons, n is a val ue of
fromO to 30, and Mrepresents a hydrogen atom an al - kal i metal, an

al kal i negeearth metal , anmonEkentayenaysiey! ani ne or an al kanol - amne. 2. A
process for preparing a phosphoric egi®y A{xYheegerneeagl fornula (1) 8
Found 2496 140 51 5.0

Calculated 2510 146 52 5.0

45
U
Claims
50 I. A phosphoric ester of the following general formula (1)
o _
55 R!-(OR?) -~ o0- i}-ocn,cn—cn, (n
oM (4]

in which R represents a linear or branched. aikyl or alkenyl group having from | to 36 carbon atoms, in
80 which the hydrogen atoms are substituted or unsubstituted with fiuorine atoms, or a phenyi group substi-
tuted with a finear or branched alkyl group having from ( to IS5 carbon afoms, R2 represents an alkylene
group having 2 or 3 carbon atoms, n is a value of from 0 to 30, and M represents a hydrogen atom, an al-
kali metal, an alkaline earth metal, ammonium, an alkylamine or an alkanol amine.
2. A process for preparing a phosphoric ester of the general formula (1)




EP 0 242 781 Bl H errentary anal y5|s A% H (0/() F(% F”ﬂlh»“lz!
25.80 1.90 45 4.475 EP 0 242781 BY Calculca

1.91 47 4.5 Exanple 7 10 50 g (0.11 nol) of sodi um oct adecenyl

2- hydr oxy- 3-chl or opropyl phosphate was charged into a reactor, to which
1000 mM of ethanol was added,_ followed by agitation and heating to [err] to
obtai ma uni form m x- ture. ;EHMML&&%S#&@m was cool ed down
to [err] to which was gradually added S#) o™ o FOR oBI®) of a 0. 0018 nol / g
sodi um hydr oxi de et hanol sol fe#ndn, fol2F8hed9y 48itatidon for 4 hours while
keeping 15 the tenperature._Chedatpi| C26.24)| \ﬂ§i1s “éveal4dd t he di sappearance
of a peak of the starting material with a peak for the resultant new
product appearing.. The resultant NaC precipitate was renoved by filtration
and the ¢ haf#™ ks distilled off under reduced pressure to obtain 46 g

(yield: 100% fy @aeiolot L6 GasRceniyd-hydroy-dhislopldhyd pidEikke wa? thafgee mmt @acyor,
anal ysi s C( %o whlchHOOQ’()nl of efharid)ivasiagiderifollowed by agit®ign @yl heatingtoFQ°C to obtgin de rm mix-

ture. @q action s s cool to ;:;Ew?dv?h atigal ?s ed 53 & o\
(0 030 er45) @g E&f{#ﬁa’ﬁﬁe&ﬁso‘%’mn’? tay eué%?ﬁh( e j@qrﬁ%ﬁﬁﬁ@rﬁa brial wnth a
phosphat e waeeakh&r:gee ehsultarit el proem hpmeannb OTm/nesoltan‘é@@I mgcmrtaet\draa mestoveshly fifeatRed
fol | owed by e, ethang Bsﬁﬁwsw'e%\?ﬂ yrgertrepupesiargssyreyto 9Blpin 4 9 Ayielfh 0P ékﬁf?ﬁumﬂa%m‘
Thereafter, tHEYFYLRPEI8ystem was cool ed down to [err] to which was
graduallyzoadded 16.9 g (0.030 m)l) of a 0. 0018 nol /g sodi um hydr oxi de
et hanol sol ution, followed bFleRgMEYaIaY; shi--e—keepi ng the
tenperature. The HPLC anal yswaem_eo‘iﬁia_dﬂéﬁp.peﬂﬁnce_of a peak of the
starfiing 35 material with dop¥ak for 88 re®¥ t anl?new pr  oduct
appéaringzs The resul tant NaClCalsuletetpi t 289:14nas94%- nhded hy filtration and
t he et hanol mas distilled off under reduced pressure to obtain 18.7 g
(yield: 99% §Oéj| um hept adecaf | uor odecyl gl ycidyl phosphate. 40
El emrent ary ana"il SIS C(W HYW F (% P(% Found 24.96 1.40 51
5.0 Cal custat ed20 g (REB0Irfbl) df .sddium h&kdecaﬂl@f°©e°¥52'®dH>KYT%‘°’!B¥PP’°PY' phosph té%’pmm b

ester of the w%«»f&% A e Tl SO o

represents af &Eﬁlo fim Goroxd Sailol SHUSH follswdt B agalNTck 4 hourS 6
car bon at ons,whiiékee) ogmsatrmecamedxgpmqngqﬂf @cpegiyof the starting
unsubst i tEﬁ ednamalhmth Iau:sah fprethme tn Pr fh\pppegi Hg- gfmgg} Nagy gﬁ%@@f&%
linear or %%%mﬂ ! s@% g B Carbon a

represents an a roup carbon atons, n |s a val ue of

fromO to 30, and M represent a _hydrggen atom an al - kali net al, an
alkaline &rth metal, ammoni ﬁ? 5‘{%“ 3&' Sari-fe—ot ap %..u.‘ amne. 2. A
process for preparing a phos e ;1— mula (1)

Calculated 2510 146 52 5.0

45
"‘ Claims
50 1. A phosphoric ester of the following general formula (1)
i
55 ~ R!-(OR?), -O- 1|>—oc1=1,<:\11-—/c112 (n
oM 0

hich Rt represents a linear or branched alkyl or alkenyl group having from | to 36 carbon atoms, in
60 ::h‘ll::h the hydrpogen atoms are substituted or unsubstituted with fluorine atoms, or a phenyl group substi-
tuted with a linear or branched alky! group having from | to I5 carbon atoms, R2 represents an alkylene
group having 2 or 3 carbon atoms, n is a value of from 0 to 30, and M represents a hydrogen atom, an al-
kali metal, an alkaline earth metal, ammonium, an alkylamine or an alkanol amine.
2. A process for preparlng a phosphoric ester of the general formula (I)



EP 0] 242 781B1 [err] in. whlch [err] represents a |inear ,"m

or kenyl group having froml| to 3 I n 1 " nmilfﬂm i"
hydrogen atons are substituted or %@?%ﬁﬁid with fluerineia

phenyl” group substi- tuted with a linear or branched al kyl group having
froml to 15 carbon atons, R2 represents an al kyl ene group having 2 or 3
carbon atons, nis a value of fromO to 30, and Mrepresents a hydrogen
atom\an al- kali netal, an alkaline @arth netal, ammonium an al kyl am ne
or an al kanol am ne, chara terl zed bylreact- ing a phosphorl c ester of the
general ¥ormula (11) o® et kPR r)nvmpc,"hPX‘P§fh By atom (Bnd [err] n and
M have, respectively, the sanme neani n as d d above, with a basic
conpound. Patentansprache 1. Phosphors ur eest er” der fol genden all genei nen

For rrel ('| ) IBOICRR( l@RQse ts a Ilnear or branched alfg4 orGBeiyCorblip havnhg2from I to 36 carbon atoms, (;ri ) 35
oM phichdba Tty %e on rﬂéfxr qr ypespsgtutedi g flygring oea mekggﬁw
Al kgny! gr upéupih '}lng ‘fiﬂﬁ'ﬁ'g m th Fat one

dur ¢h Fl uoriat oesi, linereanhenﬁetal amm i erl’all{ylaeliﬁé orSad lﬁirbidd’ﬁrﬂl’dharﬁdld% d bpetact- Si ne
Phe yI grypp'égaB’\Qi@?ﬂcteﬁiﬁ@ﬂ‘eQﬁ"?fa'équ'é#("l i nearen oder verzweigten Al kyI gr uppe
mt|l bi's 15 Kohl enst of f at o- men, steht, R2 fOr sine Al kylengruppe mt 2
odeff 3 Kohl enstof fatonen steht, n ei nqu Veer t von 0 bis 30 40 darstel |t
undiMfOr sin V\asserst(ﬁlf.at(umze kg L £ Erd alinmetall,
Ammpni ugy sin Al kyl amn ode(r ei n)N @anoﬂ arslr‘&nﬁ Hhttgl% Pbahr en zur

Her st el | ung si nes Phosphorsaureesters dkM al | g@HmKen Forrrel (1) 45

0 RL-(oR2) --P-OCH2CH CH2 (1) om O
wobei Rl f Gr Woich ¥ iq 4 halagereatomicand (& (R2.\nedng tMehate, kgspectivebiethe gdmeamephings apdefined t 1
bi s\36 Keh! BR% YIARPYHBAPOPH der die Wasserstoffatome durch Fluoratone
subbti t ui er patentérép@Ry ni cht substituiert sind, oder sine Phenylgruppe,
substltw ert mt einer |linearen oder verzwei gten Akylgruppe mt 1 bis 15
Kohl enst of f afl dhospberséussesiar der fofgenderaligemeinen Ferrelllengr uppe it 2 oder 3

Koh| ensief f at onen steht, n einen Wert _von 0 bis 30 55 darstellt. und MfOr

si ni Wasserstof fatom ein Al kalinetal Iﬁ sin Erdal kalinetall, Amonium sin
Al kyl anin oder sin A kghal @QgRR )st.ebt., pd.adqmlt Bel gzel chngz) daS man ei nen
Phosphor saur eest er der al | genei’”® nen For nel I)/O 0 Rl(O )n- 0-P- OCH2C

H CH2 35 (1) | | |ov|01\©ers5 N S*EPO

242{ 781 Bl webbicrt fiX efﬁameeﬂerbdbﬂa,b@gﬁgwmwmoaarehwenmpﬁhu 168,36 Momekomo}rﬁm&i | s

di et oben arﬁe#@bwmﬂstmtqyﬁ driyoraigme substituiert sind oder nicht subsmu:ert sind, oder eine
yigruppe, substituiert mit einer linearen oder verzweigten Alkylgruppe mit 1 bis 15 Kohlenstoffato-

men, steht, R2 fir eine Alkylengruppe mit 2 oder 3 Kohlenstoffatomen steht, n einen Wert von 0 bis 30

40 darstelit und M fir ein Wasserstoffatom, ein Alkalimetali, ein Erdalkalimetall, Ammonium, ein Alkylamin
oder ein Alkanolamin steht.
2. Verfahren zur Herstellung eines Phosphorséureesters der aligemeinen Formel (1)
45 0
il :
9 -(oR?) -o0- 1|=--oc151,c\}1—t:112 (n
- oM o/
50

wobei R! fir eine lineare oder verzweigte Alkyl- oder Alkenylgruppe mit 1 bis 36 Kohlenstoffatomen, in
der die Wasserstoffatome durch Fluoratome substituiert sind oder nicht substituiert sind, oder eine
Phenylgruppe, substituiert mit einer linearen oder verzweigten Akylgruppe mit 1 bis 15 Kohienstoffato-
men, steht, R2 flr eine Alkylengruppe mit 2 oder 3 Kohlenstoffatomen steht, n einen Wert von 0 bis 30
55 darstellt und M fiir ein Wasserstoffatom, ein Alkalimetall, ein Erdalkalimetall, Ammonium, ein Alkylamin

oder ein Alkanolamin' steht, dadurch gekennzeichnet, da man einen Phosphorséureester der allgemei-
nen Formel (ll) .

i
—(onz),,--o--r:—ocxizrl:n--tin2 (n
oM OH X




phosphorlque repr6seite par la formule gen6rale (1) su

RR-( OR )w, - OP- OCH2CH CH2

dans l-aquel l e: 15 - Rl repr6sent® QR42g8bBpe al kyl e ou al cenyl e,
lin6aire ou ramfie, ayant de 1 a 36 atones de carbone, dans |equel |es

at ones d' hydrogbne sont substitu6s ou non-substitues par des atones de

fl uok, ou uwebgiroinein Mdiagenalom stehbygit! RL B8 npad Myewelr disgben arigégebenen BadaguabenchaCu
ramifie, ay%‘ftm'beép?bas'échi%veﬂ’m‘f@é‘m&éﬂcar bone; - R2 represente un groupe

al kyl ene ayg&endicatishss at ones de carbone; - n a une valeur allant de 0 a 30;
et 20 s - Mrepresente un atone d' hydrogene, un nttal alcalin, un netal
al cafino-ter r‘eﬁﬁ@’PmPUﬂPmﬂeﬁéPQﬁqul#Qﬁfrérnle(lmlvamﬁe al canol am ne. 2.
Procede de preparation dun ester phosphorl gue represente par la fornule
generale (1) suivante: 25 " 01 R -(
OR2 ) 0- - OCH2CH- CH2 R! - (OR?)_ - 0— P-0OCH,CHH g M 1 0 30

dans | aquelle: - R represente uff groupe al kyTe\C%l al'cenyle, lineaire Cu
ranm fie, ayant de 1 a 36 atones de car@Me, dansol oquel |es atones

d' hydrogene ggdliagedistitues Cu non-substitues par des atones de fluor; ou
un group8 pher®y keeresamsun igtouie apkale oulalcégyie) luqmeweaduk;thuﬁ, ayahtitie diarde afcohes demafbbre

ayant de 1 ads! §‘° 'BQ?ﬂ%smtsu esdﬂbg& A B ayant
25 oo R e PR A G SO

ben, mt einer basi schen’ Ver bi ndung umset zt'. Revendi Ca“mmlﬂﬂmwﬁ!" Y;
: o]

represente unnatuﬁml r i agemeet un et un et al

al cal i nd®t er rmp;é%mﬁmnimd hydregéad, krymétd! alpalimen metal@hdmatemohmlm une alky-
caracterise Y fed’ h erale
(50 oot %WZ o0 4 S hoig 95 BARE L Sorie JeR Iy SRR

oM OH_X dans laquelle: - X representg un atome d'hal ogene; et - R, RZ,

n et M Sht, respecti vemenlt | es memes dignifications que celles d6finies
-dessus, avec un 50 &Rk}, ba@'rcﬁle 0%52@\6'65510 (n

oM

30 dans laquelie:

— R représente un groupe alkyle ou alcényle, linéaire ou ramifié, ayant de 1 4 36 atomes de carbone,
dans lequet les atomes d’hydrogéne sont substitués ou non-substitués par des atomes de fluor; ou un
groupe phényle substitué par un groupe alkyle, linéaire ou ramifié, ayant de 1 & 15 atomes de carbone;
- R2 représente un groupe alkyléne ayant 2 ou 3 atomes de carbone;

35 —n a une valeur allant de 0 &4 30; et
- M représente un atome d'hydrogéne, un métal alcalin, un métai alcalino-terreux, ammonium, une alky-
iamine ou une alcanolamine,
caractérisé par la réaction d'un ester phosphorique de formule générale (ll):
40
2 il
- (OR )n-O—ll’ - ocxizcl:n—cin2 ()
: 45 - OM OH X
N~ dans laquelle:

— X représente un atome d'halogéne; et
=R\ R2, n et M ont, respectivement, les mémes significations que celles définies ci-dessus, avec un i
50 composé basique. l
]
|
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