Original Specification *159159* SPECI FI CATI ON

Ascorbic acid derivatives and skin-whitenmg COSTETTCTS
rcalfield This invention relates [ @Ase@{Piecification

i i ives that are useful as cosnetics an
mm ml mm lused for whitening human skim —a mettod
nuracturing the sane, and skin-whitening

cosne¥’¥s.  Backgr oundSRECIFICATIg@ENer al | y known t hat

L-ascorbic acid (vitamn C) has, besides the function
Asobrbiohichd tdeniy dtive sda pérskih debitehigg tomaktiess of

pronoting the production of collagen and

strengt heni ng the i nmune system the functions of

inhibiting the synthesis of nelanin under the skin and
Teclenlical figldnd fadi ng any bl ack nel anin that has been

synt hesi zed. Thus, L-ascorbic acid is a well-known

conpThénNinintidm Relifiet @bidkgo e R d @eriiaiveéathd it dubeful as
the synthesis and/ or reduce synthesized nel anin,

codrhetiedyari dyivhdist idi@gsSROdd Tor arlite higE Hfan $kidS @ dthod for
acid is extrenely unstable to heat or oxidation and

mdraifd ctidingatendnmeeahd ¥kidosRIMRASEs WM ebRAt ed or
oxi dized. This may make it difficult for L-ascorbic

acid to fully exhibit its expected physiol ogi cal

function. In order to prevent L-ascorbic acid from
Babkgpsimd awfist abl e, there are known a derivative in

which the diol portion of L-ascorbic acid, which is

pr onk {s0géwédaly RRowrd tBAPILEEQbIO aetw%gigghgn C) has, besides

esterification (Patent publication 1),

thddunveibhvef inhiMitick liped PeRbx st itBB fbn AMUL G §Hobdbting the
gl ycosi dation (Patent publication 2). But because

prédi@gon 0A86104 £ 1€ add $tréfEt e ingeth el i sy dtem, the functions

of inhibiting the synthesis of melanin under the skin and reducing and
fading any black‘ melanin that has been synthesized. Thus, L-ascorbic acid
1s a well-known component of skin-whitening cosmetics that can inhibit the
synthesis and/or reduce synthesized melanin, thereby inhibiting “spots”
and “freckles”.

L-ascorbic acid is extremely unstable to heat or oxidation and tend
to become inert or decompose when heated or oxidized. This may make it
difficult for L-ascorbic acid to fully exhibit its expected physiological
function.

In order to prevent L-ascorbic acid from becoming unstable, there
are known a derivative in which the diol portion of L-ascorbic acid, which is
prone to oxidation, is subjected to phosphate esterification (Patent
publication 1), and a derivative in which the diol portion is subjected to
glycosidation (Patent publication 2).

But because these L-ascorbic acid derivatives are high in
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*@00002* hydrophilicity, they are low in pernmeability
into the skin. In order to inprove perneability of
L-ascorbic acid into the skin, there are known an
L-ascorbic acid derivative in which position 6 of
L-ascorbic acid is acylated (Patent docunent 3), and a
derivative in which position 4 of L-ascorbic acid is
hydegphilecity, Rdegraredosumne permeabihty imwcdrebskinaci d
derivative is also known which shows both superior
st ablnjandeantd pwprewbidarimesdhilivy tdfeLsksicorbic acid afonghe skin,
position 6 of L-ascorbic acid and further subjecting
thexssiaieokm@wro phokpisabebieseid fderavatine i Reheri position 6 of
publication 5). Patent docunment 1: JP patent
L-psduirbéaticohibaesllatod BPaben e dbcadmemted)t, atid dRlqratstive in which
publicati on 03-139288A Patent docunent 3: JP patent
poputidn daifi lomsbOreliiz G@8dAs aPalatntl (Patemedbcdmed® 4at ent
publ i cation 45-23634B Patent docunent 5: JP patent
publ Amatli-ascdibi@ 98did4 AerDisgiveosisr alaaf Krvavn nwdith oshows both
Problens to which the invention seeks a sol ution
suplemey estability ardipetiesbility ilite thpadiihi loyn aBybiting position 6 of
L-ascorbic acid is acyl-esterified with fatty acid is
L-astorbuf f¢idi emnd furthelrsangéaghg gositianid o yhéphdeadstaridication
Il ight during storage. The derivative in which position
(P2targ puslytatésn &)i fied with fatty acid cannot be
quickly or sufficiently converted to L-ascorbic acid
Patent Hecwhient deddupaterat publicationt5RN8UBLIBof esterase
or |ipase is present in the skin. The derivative in
Pawém € Hoposienit N JP phtdntapablibatioad 3 189288A
acyl -esterified and position 2 is subjected to
Papémis foat meas t3iH patdrtopubheadbn 50-3000854uf ficiently
converted to L-ascorbic acid in the skin because no
Patent document 4: JP patent publication 45-23634B

Patent document 5: JP patent publication 10-298174A

Disclosure of the invention
Problems to which the invention seeks a solution

However_, the derivative in which position 6 of L-ascorbic acid is
acyl-esterified with fatty acid is not sufficient in chronological stability to
heat and light during storage. The derivative in which position 2 is
acyl-esterified with fatty acid cannot be quickly or sufficiently converted to
L-ascorbic acid in the skin because no sufficient amount of esterase or
lipase is present in the skin.

The derivative in which position 6 of L-ascorbic acid is
acyl-esterified and position 2 is subjected to phosphate esterification cannot
also be sufficiently convérted to L-ascorbic acid in the skin becausé no

sufficient amount of esterase or lipase is present in the skin.
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sufficient anmount of esterase or lipase is present in
the skin. 2 Therefore, it is an object of the present
i nvention to provide a novel L-ascorbic acid
derivative which can keep the L-ascorbic acid stable
to heat and light and thus has a long shelf life,
which is high in perneability into the skin, which
can Bherpfoekl it ibydf Objéked)fhheF}h@%@hﬁﬁﬁﬁ@mtlansﬂébéﬁ@n&g a novel
that is ubiquitous in vivo, and which exhibits
L-piepsbiel agdaidrivctivy imhieh datkedp €he INESEQMic bRid stable to heat
L-ascorbic acid and beneficial to health, and a nethod

andl dightpandubiuvzghssi@hloa $hél$edebivhiakiid Highl Mlaf)éi"lﬁeabﬂlty into
Anot her object of the present invention is to provi de

theaskixs ki Richidehé B I RY o186 @by A oWl flasarh K88 Rrance that |
theuﬁL ascorbi c agé st abl e %Tgéhegtzij ad/é‘(gJ |8ht and aunsce a

is GBH)WEtd@NEn SHObS ahidf Whl&‘ﬁﬂ'éﬂhlbﬁzshﬁhﬂﬁmblbgl@ﬂ ﬁ@ﬁbitlléé ¥hat are
into the skin, which can be qui ckl y* deconposed

inteRente® 1-hadordie d&d%a%éﬁbﬂél% h%ﬁf’th"‘héﬁﬁ method for
exhi bits physiological activities that are | nher ent

prdducin 2$@ehtif 1§ rBdabiangdiGhaivel N whi tening the
skin. Means to solve the problens According to the

pr eseRbtldrvepbjeen. drhefie | prosam dedyantigs casbi & ?%\‘E’ide a
derivative conprising an L-ascorbic acid-2-phosphate

ski@sWhiteding cdahdetid RNtEFal WASICR dhrl H@elﬁ’iﬂﬁé FLhﬁtsgoﬁﬁE Qkid stable
has a branched al kyl group, the L-ascorb

to delad- dn@hQq tth B SIRSs RIS OfonfOsHel£ lh%l Wik Qs ®%h in
O O Il 1 o POR OR2

permeability into the skin, which can be quickly decomposed by enzymes

that are ubiquitous in vivo, and which exhibits physiological activities that

are inherent to L-ascorbic acid and beneficial in whitening the skin.

Means to solve the problems

According 'to the present invention, theré 1s provided an ascorbic
acid derivative comprising an L-ascorbic acid-2-phosphate ester or a salt
thereof wherein the phosphate ester has a branched alkyl group, the

L-ascorbic acid-2-phosphate ester being of formula [5]

[5]
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3 (wherein each of RL and R2 is a hydrogen (H) atom or
an al kyl group .having branches and including 3 to 30
carbon atons, but not both of RL and R2 are hydrogen
(H) atons). The phosphate ester, which is |ocated at
position 2 of the ascorbic acid.derivative and has
t he branched al kyl group, provides suitable oi

(vebérdinl eagh taf RheamterR¥as iavehydrogeabfHplaltom by dRealkyl group
derivative to be easily absorbed into cells. Except

‘hatvieg phaseiat gndlikyludiaked td80tda@Bon tenas GRitbidt Bethdof R! and
derivative according to the present invention is not

R2 mdilyichdgah (@)l atomds)t hat once it perneates into the
skin, even w thout esterase or |ipase, the derivative

is HYHé ql hoepthatBtestbr, aabadii€ 1864t d( ¥t PdBItHo)2 of the ascorbic
phospholipids, etc. by enzymes such as phosphat ase,

acidhidehiviasivebiagdi hagsthe bﬁa‘h@heahﬁlkﬂeqjﬂd’tﬁi ' ié?oﬂﬂ%stglﬁ%able oil
a beneficial influence on the bod he branched al

solgbdligy its thepideaivarive, hﬁﬂir)ébyngﬁﬁwmgrtQiépderlvatlve to be easily
2-octyl decyl group, 2- octyl dodecyl group, 2-hexyl decyl

abgrbed,indo lkeKy¥! - dodecyl group, 2-isoheptylisoundecyl
group, 16-nethyl heptadecyl group or

2- (IERBceprtt riheet pibsphatat YAlkyd, Estlert MpaRIGY, -theOClddorbic acid

group. If the derivative is a salt, it is preferably a

ded08iive £2bidinOt A 6ké PibsEH fnve‘”ﬁ%%l?%é Wox SRbAifRId at all, so that
calciumsalt of L-ascorbic acid-2-phosphate ester.

oncBh8t JFEahOhfesaeheb dBlel LRI V%v@ﬁyﬁhﬁh&ip@&@ﬂa&y 0@ lipase, the
process conprising reacting a branched al kanol

derioativkas h§Hrvlyize dines F[hﬁéé{ﬁ'bl@éb’ﬁihdv@fdrﬁ?n O, ﬁMBEﬁ‘H@l‘lﬁﬁls etc.
monoal kyl di chl'or ophosphate of fornula [71 or

by déatyenksosach! aeogmgghat@seof v&f}ﬁEle@ hﬁﬂqu1%§@§tim9v1vo The

t he t hus obt ai ned stance with
derby $t1Qe iteaprnpy h ibderéicialagdhidice @¢itHe ®oldgi ned by

reacting L-ascorbic acid with acetone, and subjecting
t he Theisbobihchgtbdaliistgaoap 19 tysicallpy P-Bbystlandecyl group,
2-octyldécyl group, 2-octyldodecyl group, 2-hexyldecyl group, 2-hexyl-
dodecyl group, 2-isoheptylisoundecyl group, 16-methylheptadecyl group or
2-(1,3,3-trimethyl-n-butyl)-5,7,7-trimethyl-n-octyl group.
If the derivative is a salt, it is preferably a sodium salt, potassium
salt, magnesium salt or calcium salt of L-ascorbic acid-2-phosphate ester.
The ascorbic acid derivative may be produced by a process
comprising reacting a branched alkanol of formula [6] with phosphorus
oxychloride to synthesize monoalkyldichlorophosphate of formula [7] or
dialkylmonochlorophosphate of formula [8], reacting the thus obtained
substance with 5,6-O-isopropylidene-L-ascorbic acid obtained by reacting
L-ascorbic acid with acetone, and subjecting the thus obtained substance to

acid hydrolysis.



4 [61 ROH (wherein Ris an al kyl group having
branches and including 3 to 30 carbon atons) [71 O |
Cl-P-OR Cl (wherein Ris an alkyl group having
branches and including 3 to 30 carbon atons) [8) O
111 d- P-ORz OR (wherein each of RL and R2 is a
hydrogen (H) atom or an al kyl group having branches
[6]Jand including 3 to 30 carbon atons, but not both of Rl
and R2 are hydrogen (H) atons). In order to solve the
probl ens of conventi onal RskdH-whitening cosnetics,
there is provided a skin-whitening cosnetic nateri al
containing an ascorbic acid derivative conprising an
L- ascorbi ¢ aci d-2- phosphate ester or a salt thereof

(whtheiig iR i§ he AheaiBup Bsvidls BAtndhdy An¢ ielwiky!3 to 30 carbon
group, 5 the L-ascorbic acid-2-phosphate ester being

atodhs)f ormul a [ 5] .
[7]

Cl—P—0O—R
Cl

(wherein R is an alkyl group having branches and including 3 to 30 carbon

atoms)

(8]

o

I
Cl—P—0O—R!

|
O—R?

(wherein each of R! and R2 is a hydrogen (H) atofn or an alkyl group having
branches and including 3 to 30 carbon atoms, but not both of R! and R2 are

hydrogen (H) atoms).

In order to solve the problems of conventional skin-whitening
cosmetics, there is provided a skin-whitening cosmetic material containing
an ascorbic acid derivative comprising an L-ascorbic acid-2-phosphate ester
or a salt thereof wherein the phosphate ester has a branched alkyl group,
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The phosphate ester, which is located at position 2 of
the ascorbic acid derivative and has the branched
al kyl group, provides suitable oil solubility to the
derivative, thereby allow ng the derivative to be
easily absorbed into cells. Except the phosphate
al kyl ester portion, the ascorbic acid derivative
thadeaseirbge heid-Dep HIRIAL dBVEBRiMNof fordeblali fied at
all, so that once it perneates into the skin, even
W t hPhe ghéSIIRER Qdtek] RASEh iENBCcatT hY HdsYBohS2 of the ascorbic
hydrol yzed into L-ascorbic acid (vitamn C),
acihdephaltivd dsd Has thOYbRIHHERS aflkieN g8Su PN PSBPRLeASSuitable oil
which is ubiquitous in vivo. The ‘derivative can thus

soMibiliey tohehs Kidtivd tiver dRErdby allbvinkl theVidrB U tMde to be easily

cosnetic material according'to the “present invention

abk&rdd intoeMgbi t its skin-whitening effect, the
content of the L-ascorbic acid-2-phosphate ester or

its Babépt herte abﬁogﬁﬂﬁﬁ’ej ngtky1n dB6r HORITBA] Cti@t 8Eddibic acid
is preferably 0.05 to 80 percent by weight. The

deﬁlﬂ'iaﬁi\)@,‘hiléc%'?'ﬂﬁg% ¢9THB e sBRE ehv@htiBASs Q{Cﬁfﬁbagﬂié(d AtRM, so that
f 4.01t0 9.0 e

val ue o in order to stabilize t

ondSGRr PbFmaatsk dakd Vald Wkint N&/e8PYw2hbay DGerbd® or lipage, the

ascorbic acid derivative to fully exhibit the expecte

defivheRle isAMMBIRARPI ML 1LR8cHIMERIPViPhRGA. (@)'?S)%ltoisglnlo}igids, etc.

L-ascorbi ¢ aci'd according to the present inv

by 8Bnz{mR%C YuRhC ACIFhd&pMAERYaEhRH 85 Ybikhitod@! inVivo. The
(lzl al kyl' group,

whi ch the phosphat'e ester has a branche

detiNGtivedSHPIRLE wAtitén thBikini S otherwise unstable to
heat and oxidation, stabilizes. Thus, it is possible

to inhihity fgl.e‘%ﬁgpé]ﬁht%ﬁ?te‘?ﬁngrtﬁ)gﬁ&?@%%’ﬂ.ﬁcﬁﬁcégcording to the

during storage before use. Du use, e ascorbic

préxeind @RlentA Y6 fatigosdhitat ies LR -WIEsERNIng BHBAL I @2 ESntent of
qui ckly deconposed into L-ascorbic acid,

th@ P8 PEHbii P iaded - 28p Rospha tRNOsBRr2RE, salhithht dfel Sontained in the
ubi quitous in vivo. Thus, the ascorbic acid derivative
cosAB6EIE Gh A il ishreferably 0.05 to 80 percent by weight.
The skin-whitening cosmetic material has preferably a pH value of

4.0 to 9.0 in order to stabilize the ascorbic acid derivative, thereby allowing

the ascorbic acid derivative to fully exhibit the expected effect.

Advantages of the invention

Since the L-ascorbic acid according to the present invention is an
L-ascorbic acid-2-phosphate ester or its salt of which the phosphate ester
has a branched alkyl group, the L-ascorbic acid, which is otherwise
unstable to heat and oxidation, stabilizes. Thus, it is possible to inhibit
decomposition of the L-ascorbic acid during storage before use. During use,
the ascorbic acid derivative according to the present invention is quickly
decomposed into L-ascorbic acid, phospholipids, etc. by phosphatase, which

6



present invention exhibits physiological activities
that are inherent to L-ascorbic acid and benefi ci al
to health. The skin-whitening cosnetic nateri al
according to the present invention contains as its
active ingredient L-ascorbic acid conprising an
L- ascorbi ¢ aci d- 2- phosphate ester of which the

is pigPhBLe @SV ero.MBEus, thE anebeblicahdid deFivdpiver aédording to the
salt. Thus, the L- ascorbi c acid becones stable to

prégait &ﬁde@ﬁibﬂabkﬁfbltéﬁQ)Hﬁbldgh@alLa@ﬁQ/Wﬁé Ctlafl dréSinherent to
|l ess likely to deconposed during storage before use.

L-&%4orBe HEA ahdDHeRFITRil to RB4IRRI @l according to the
present invention is quickly deconposed into

L- asThkbiskim&i Kite niHPO iR d thé dﬁpat@hﬁl QUCO@H?H;,‘TE& tth%t present
are ubiquitous in the skin such as phosphat ase,

intdiioh NOnERRTE L Cit T QIvekhn fFCRE AL MY alsBotHie 4 ecr@)txﬁ}?ﬁsmg an
exhi bits physi ol ogical activities that are inherent

L-Ahs®$BRY @&d@c?ﬁoéﬂﬂateb%%f Cdfakv}h@hw'ﬂhé ephHh hdre %lgt& has a

For exarrp e he cosnetic materi al accor di ng to

br#h &SN hIENY {I‘Nu'po& R"s%‘é?tnt'lshu§ Q‘NeSL RO hikTREH lbgéome@étable to

adjusting t value within the predeterm ne

heﬁf‘%nﬁs&ﬁﬂ@tfbnacs'odthdjcetrﬂevﬂtéé’c%rﬁ‘id .lacﬁxlj%' f%'sg 3161<Eség§|to decomposed

expected function nore effectively. Brief ption

duffngd B601d8"Hh48se RiQ. TJushevssd, hﬁl@f’[:@%éﬁcfﬁ%t@flgﬂ YWekSling to

the ascorbic acid derivative o 1, using

thé eaebsant fvEHidsn dqghidkly2 (f&%‘f‘ﬁpéﬁﬂ pfxﬁﬁesﬁ als%rblc acid,

produci ng the ascorbic ‘acid”derivative of

hHShRALHRACd1eN Hyokay Best ARJGLIQALItEaPaY LG dkhif
P |ﬁ%en€?§%;f%e Lygsco#g%? aC|d2ﬂ%pﬁo§gﬁ5?gpester 0 such as

phb s Ael Ho tha®- the- &Qh?é’cg(?erﬁa%xlig r_ack‘:oi"‘&ﬁl %l the invention

phosphate 1s produced as f rst Si
exHPO lpdysslbpRiall £R@keitieddtha ©@rk olnlRFent ol BF@&@BB&”QCM and

di chl orobenzene, etc., a branched al kanol of fornmula
behé&ficia$ frﬁaﬁh%n\&hghthe skin. For example, the cosmetic material
according to the present invention prevents “spots” and “freckles”. By

adjusting the pH value within the predetermined range, the ascorbic acid

derivative will exhibits the expected function more effectively.

Brief description of the drawings

Fig. 1 shows the process for producing the ascorbic acid derivative of
Example 1, using reaction formulas; and

Fig. 2 sho.ws the process for producing the ascorbic acid derivative of

Example 6, using reaction formulas.

Best mode for embodying the invention
The L-ascorbic acid-2-phosphate ester of formula [5], i.e.
2-(branched alkyl)-L-ascorbyl phosphate is produced as follows:
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phosphorus oxychloride at - 20 to 20 degrees Cel sius
in the presence of a base selected from
trimethylam ne, triethylamne, N, N-dinethylaniline,
etc. to produce a nonoal kyl di chl orophosphat e of
formula [7] or a dial kyl- nonochl orophosp hate of
formula [8]. The thus produced substance nay be

suppFied, hisirdde ndepol st Selvaht aeldeet ddrd i AbRidtk, RAlorobenzene,
distillation or in the formof a solution in the

didH1BpsBexizen@l, Uaa!t,- a BiarddiednaXtasdlepf fohaulfUs] pikofiic@ed with
nmonoal kyl di chl or ophosphat e or

phdkphéhreRPetloPIRPAOSPIHY o 09 dEAEe8 L Misids in the presence of a
5, 6-0-i sopropyl i dene- L-ascorbic acid obtained by

bak&a6ldcbad krais GPIRb thyAahfind (R et fladie, NN - ethylaniline, etc.
reacti on product is hydrolyzed by acid and purified by

to Bp ERINRN T Hhoa kS #RU1S R PHRPUGE  HE hr@R! PICor a dialkyl-
aci d- 2- phosphate éster of fornmula [5]. Branche

m RIS I'Rfsphia'i:@lélfefo{*ﬂullbr[@!l.u'@lﬁe%h'ﬁ%t YdAReA@hbstance may be

2- et hyl decanol , 2-propyl decanol, 2-butyl decanol,

su%pﬁ@ﬂttﬁltﬂ@(‘rﬁﬁ&l step 4B HRCRBR! te %8RIV AAEGRRRin the form of
-octyl decanol, 2-nonyl decanol, 2-methyl- undecanol,

a sO16EBKIIMNIRCABRola2-H1GPYY undecanol ,  2-butyl undecanol
2- pentyl undecanol , 2-hexyl undecanol

2- hept ¥hendsgangh, tRe GG prHRERAChonoalkyldichlorophosphat
2-nony|undecanol?’z-gecylundecanol,ngﬁét%yﬂ%ogg?gﬁﬁg ate or

dia%?& 1A¥haeRRT8PAbsphite PrAPYQQAELRNOLith  5.6:0-iso ro?ylidene-

ut yl dodecanol ,” 2- pentyl dodecanol , 2-hexyl dodecano

L-£2sddeBiy heiedssenakd tgy 9€£éfﬂiﬂgg§§%§@9}bic 2@ WitHogdesane! and the

2- decyl dodecanol , undecy canol and

reZeti P NERIdck SRUIMATBRRIed, BR a@iﬁoaﬂd‘&iﬁ&qﬁeﬁ! B?ngl gonventional

havi ng branches at positions other than positfon

metheh tdSproilrc@Bhiyl herbAsiecang! 2-pRdsphate ester of formula [5].
2-(1,3,3-trinethyl-n-butyl)-5,7,7-trinmet hyl -n-

oct aBehnclRe®- AlkaaBILPYFI dBRRulh- AHFOrRictudEi @-iethyldecanol,
produced by reacting L-ascorbic acid with acetone In

2-dthgldsespNce of-pRopeliedaabl N 29pGtylaLEAS 823kitY¥ldecanol,
chloride or fumng sulfuric acid at - 30 to 20 degrees

2-KeahyddoeandN@-heptyldecanol, 2-octyldecanol, 2-nonyldecanol, 2-methyl-
undecanol, 2-ethylundecanol, 2-propylundecanol, 2-butylundecanol,
2-pentylundecanol, 2-hexylundecanol, 2-heptylundecanol, 2-octylundecanol,
2-nonylundecanol, 2-decylundecanol, 2-methyldodecanol, 2-ethyldodecanol,
2- propyldodecanol, 2-butyldodecanol, 2-pentyldodecanol, 2-hexyldodecanol,
2-heptyldodecanol, 2-octyldodecanol, 2-nonyldodecanol, 2-decyldodecanol,
2-undecyldodecanol and 2-isoheptylisoundecanol, and also include alkanols
having branches at positions other than position 2, such as
16-methylheptadecanol and 2-(1,3,3-trimethyl-n-butyl)-5,7,7-trimethyl-n-
octanol.

5,6-O-isopropylidene- L-ascorbic acid is produced by reacting

L-ascorbic acid with acetone in the presence of a dehydrating agent such as

8



isolating it by e.g. filtering. In the next step,
usi ng a nonpol ar sol vent sel ected fromtol uene,
chl orobenzene, dichl orobenzene, etc., the thus
obt ai ned 5, 6-0- isopropylidene-L-ascorbic acid-is
reacted w th nonoal kyl di chl orophosphate of formula
[ 71 or dial kyl nonochl or ophosphate of fornula [81 at -
acely] tehl@fde dagfie@sn £ahdfuisc iakid B pr3GescH) degdedra®Rlsius, and
selected fromtrinethylamne, triethylamne,
isodtingiioblhey bafilddrivgg. etc., and the thus obtai ned
substance is hydrolyzed by an acid selected from

hydriachther héxteteh, asid g;ral fioApblhr s66RhkCsdAbttdd Bldtn toluene,
at - 10 to 50 degrees | sius. During this step, in

chlokolgéniehd, €MAYEh 18RYbE ©FBH )| N@tdasethd heth $HDSEBNIGRAS 5,6-0-
washed with an acid such as hydrochl oric acid,

isopubpylidénati-ds@rbi@aeid & aédde@lwah ﬁ&%%%ﬁﬂ?ylﬁ%ﬂlbk%‘hosphate
of an inorganic salt such as sodium chloride,

of frhasisl [Th & U e11k§em oABBRIYrFheBp RAtBS fSRALMNS] at — 20 to 20
carbonate, potassium carbonate or sodi um hydrogen

de &deBO0alfus QBthl@q:u@%‘ﬁ@é %"f a %Hs\éegélebﬁed' eroetliethylamine,
evaporation. If higher quality is desired, 2-(branchée

triédHsN A hrihe 258 N-Biih e PRVIRRARHLE, 8fc.f anUitee Eﬁ&s 'o%téﬁfelcfaglggstance

by col um chr omat ography. Alternatively, it may be

is hyARblyeddt By the £HQU! ssle@fed TrdRe hyld2bfhREi@A R, N8dRlric acid,
or glycerol solution. Thus, the ascorbic acid

acedfd hMidl e¥€ at2G< Q0o H@gf&% QER$GEL invention can be
i sol at ed and purified by any ordinary nethod.

Spedhiin g ARRO WD, Ofn (R RSEP M RINFoRE | Fhflefd{MriNg Bhse, the
formula [51 according to the present invention

substahbéles rdstre@efoH d8Q¢id shcﬁ%@ﬁﬁ&fcclﬂ@ﬂ%% €sulfuric acid or
2-(2-ethyl decyl)-L-ascorbyl phosphate

aceZid 2cpd @Ry hdeayhipous -sv36abRAY bf PHPIABAEfhic salt such as sodium
2- (2-butyl decyl)-L-ascorbyl phosphate, 2-(2-

chlperiley| docadsiubr agielorhld, phosRMtM chloride, sodium carbonate,
2- (2- hexyl decyl ) - L- ascorbyl phosphat e,

potdskArhiepamicieayl pr Lsatioad by dRiesPRarBonate, and the nonpolar
2-(2-octyl decyl)-L-ascorbyl 9

solvent is removed by evaporation. If higher quahty is desired, 2-(branched
alkyl)-L-ascorbyl phosphate of formula [5] is isolated by column
chromatography. Alternatively, it may be supplied to the next step in the
form of an ethanol or glycerol solution. Thus, the ascorbic acid derivative
according to the present invention can be isolated and purified by any
ordinary method.

Specific compounds of the ascorbic acid derivative of formula [5]
according to the present invention include 2-(2-methyldecyl)-L-ascorbyl
phosphate, 2-(2-ethyldecyl)-L-ascorbyl phosphate, 2-(2-propyldecyl)-
L-ascorbyl phosphate, 2-(2-butyldecyl)-L-ascorbyl phosphate, 2-(2-
pentyldecyl)-L-ascorbyl phosphate, 2-(2-hexyldecyl)-L-ascorbyl phosphate,
2-(2-heptyldecyl)-L-ascorbyl phosphate, 2-(2-octyldecyl)-L-ascorbyl

9



phosphat e, 2-(2-nonyl decyl)-L-ascorbyl phosphate,
2- (2-net hyl undecyl ) -L- ascor byl phosphate,
2- (2-ethylundecyl)-L-ascor byl phosphate, 2-(2-
propyl undecyl ) - L- ascor byl phosphat e,
2- (2-butylundecyl ) -L-ascorbyl phosphate,
2- (2-pentyl undecyl)-L-ascorbyl phosphate,
ph3spRatexgl@nseeyidpcy D-lasees kbl phesphates, 2-(2-methylundecyl)-L-
2- (2-heptyl undecyl ) -L-ascor byl phosphat e,
aséorbdd ochhbpHeey| ) 2:(heclofiRildeeRDsphaicBrbyl  phosphate, 2-(2-
2- (2-nonyl undecyl ) - L-ascor byl phosphate,
pr&pjlinﬂﬁ@zl)uh%’éﬁﬂ) IL- asgRb&yhatehospha{Bbutylundecyl)-L-ascorbyl
2- (2-nmet hyl dodecyl)- L-ascorbyl phosphate,
phdspRagd, hgl(g lhnbedS3q!-B¥toH)OSPRGSFhatR; (21(2-hexylundecyl)-
propyl dodecyl ) - L- ascor byl phosphate,
L-2sdozbbut y| Hd%&h@ﬁe‘, L- aQ@@-HMbtyllﬁ'ﬂ%@ﬁBtEwascorbyl phosphate,
2- (2- pentyl dodecyl ) - L-ascor byl phosphat e,
2-2-ddyhexd dapesysdorbyl aSEREYha i) 0SRH@E Ronylundecyl)-L- byl
2-(2yhept ycﬁglodecyl )-E- asgor%%?:laphosphat e?n§-l1(n2-ecy) ascorby
phespNAE0d2q3} dadyluRGEQAPY - aREAIRN b Bosphate, 2-(2-methyldodecyl)-
2-(2-nonyl dodecyl ) - L-"ascor byl “phosphat e,
L-ZsdogbgECHiRAAGYSE) - b-@6AMbdeEAANaLEorbyl phosphate, 2-(2-
2- (2-undecyl dodecyl )- L-ascorbyl” phosphat ¢,
répy13otsONBL-Ukcoibiaundegbdpiards cor byko phasRiRieRyl)-L-
P %?%16-n§?hylhepta ecyl)ﬁL-égcorbyl phgspha?e, &eyl)Lrascorbyl
hésph&e 2761 -Ryhéeicildb ey - BSGeH 1@?&%‘%}}{7&%62- 2-hexyldodecyl)-L-
P 2-%1:)3(2- et h?l dgy?yl ) - t ascor b{:/}lw phosphat e; 2(- bi %’f}é odecyl) L
as@UrBRpY| dgk¥dphdieas co bt e RYPSRIAL -1 byl phosphat -(2-
2-blps(g}?but}3/l decyl) - L- Loyt by iy Lascorbyl - phosphate,  2-(2
oct 1B HAPEPAYIABEY | ) - LpRSSPRRN, PhOSPBALEnyldodecyl)-L-
gﬂbl s(%jlhexyl decgl ) - L?asglgl?byl’ phosp{?‘:t efly © .ecy) ascorbyl
phasph se2 - héptdelcsiRind ey - B0 1 @m@ghat@,, 242bhgdcyldodecyl)-
octyl decyl ) -L-ascor byl phosphate, 2-bis(2-
L-axe0yb gl qyhosphaasc 02 42lisphesBhat Roundecyl)-L-ascorbyl phosphate,
2- bi s(2-met hyl undecyl ) - L- ascor byl phosphate, .
2-(26hing(Ry Riehyhdoaar1l-hséorbgs copbykp RAGS Phat Bis(2-hé &{yddecyl)-L-
propyl undecyl) - L-ascor byl phosphat e,
ascbrbiys ( Bhbsi A tendeelyisi2-btBsichY) PRYSIIBYE, phosphate, 2-bis(2-
2-bi s(2-pentylundecyl )-L- ascorbyl phosphate,
proepyiteé?h tiexgtergdecyl ) dhapteiby! phespba-Butydec$)2E-ascorbyl
heptyl undecyl ) -L- ascor byl phosphate,
phésphste?-DoiyRupaienidgcil)-Asa0edrbly] HpMakte 2-bis(2-hexyldecyl)-
2-bi s(2-nonyl undecyl ) - L-ascor byl phosphate, 2-bis(2-
L-dieoybyingemgbhatd,- Qslﬁi@(@)h'eplﬁff‘mgﬁ)t'E;ascorbyl phosphate, 2-bis(2-
2- bi s(2-net hyl dodecyl ) -L-ascor byl
octyldecyl)-L-ascorbyl phosphate, 2-bis(2- nonyldecyl)-L-ascorbyl phosphate,
2-bis(2-methylundecyl)-L-ascorbyl  phosphate, 2-bis(2-ethylundecyl)-L-
ascorbyl phosphate, 2-bis(2- propylundecyl)-L-ascorbyl phosphate,
2-bis(2-butylundecyl)-L-ascorbyl  phosphate,  2-bis(2-pentylundecyl)-L-
ascorbyl phosphate, 2-bis(2-hexylundecyl)-L-ascorbyl phosphate, 2-bis(2-
heptylundecyl)-L-ascorbyl  phosphate,  2-bis(2-octylundecyl)-L-ascorbyl
phosphate, 2-bis(2-nonylundecyl)-L-ascorbyl phosphate, 2-bis(2-
decylundecyl)-L-ascorbyl phosphate, 2-bis(2-methyldodecyl)-L-ascorbyl
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10 phosphate, 2-bis(2-ethyl dodecyl) -L-ascorbyl

phosphate, 2-bis(2- propyl dodecyl)-L-ascor byl

phosphat e, 2-bi s(2-butyl dodecyl)-L-ascor byl

phosphat e, 2-bi s(2-pentyl dodecyl)-L-ascor byl

phosphate, 2-bis(2- hexyl dodecyl)-L- ascor byl

phosphat e, 2-bis(2-heptyl dodecyl)-L-ascor byl
phpspkatwt e, 2-bhbé (@ &hoddydegdriyhyecdrbgscor pHosphesphat e 2-bis(2-

- 2-bi s(2- nonyl dodecyl )-L- ascorbyl phosphate,

prapydidseeyledyhdesidsy| ) -phapdaitby!  2phieépbait¢ldodecyl)-L-ascorbyl

2- bi s(2-undecyl dodecyl ) - L-ascorbyl phosphate, 2-bis(2-

phosphegt y| | ebivdeqenkyldodeasboLwdcopb@ls phapRosphate, 2-bis(2-
2- bi s(16- et hyl hept adecyl )- L-ascorbyl phosphate, and

heRy ldioslle2y)) I, Asokbsmet flydsphdret y1 2-Bis(2- ?retprtyl'ﬂiidé)ékfl) L-ascorbyl

n-octyl]-L-ascorbyl phosphate. The abovenenti oned

phespipatends adbis(2eddtsedodddyy)- Lo QURByPr an%ﬂﬁ)@,pﬁtate 2-bis(2-
position 2. But needl ess to say, the ascorbic acid

noﬂyrdo\a@twemps@@fwmg F)‘Pxobbﬁaﬂé ese@tbﬂsm@%ymm%fl)bﬁ-ascorby1
one including an al ky group branched at a position

hoépitedtel han21as(%- uAledyldodeby RS -adebisfll. Bhosphate,  2-bis(2-
P 3- %f%nethyl n- butyl) - % 7, 7B¥r|nethylsﬂ oc?yl]pL ascorb

isofle ppylesANEd &by1) - Thes @B 91 bi rhagHhtder impid(ye- rﬁ@ﬂ%‘l%'eBGadecyl)

to the present invention nmay be replaced with one

L- &bt Byl peéfHatleNabhdd-Bos[2 WaB 13-t bRl th§ Bt BuBHIE A - trlmethyl
sodi um sal ts and potassiumsalts, alkali earth netal

n-ce8y Il SL 9ebriRg SIRbHHiTe. THd §bacnBReDARAUMBHBbESds all include
basi ¢ am no acids such as argi ni ne, and organic

allgim g‘i@mﬁSQﬁfmﬁ%eﬂré@bbﬁQﬁhﬂm But hBe @48 tof Hy, ttﬁ@ ascorb1c acid
skin itening cosnetic material according to

defiv86i98tadchyEitlg QﬁtH@Bfé’éeln% in®¥adlon fnhySkéd Bnl@hh&ﬁﬂhﬁg an alkyl
function, it preferabl contains such L-ascorbic

groaq db&aphbs@hadte ast pbsmfont%tliéft thananpasRt & such as
0.05 to 80 percent by weight. If its content is |ess

2-[2Hars,8: (¥tmeehgkentbwiy]) -6l ghirimle by asswyiJeL eyl
will not reveal its skin-whitening function at all or

phoghadely. If its content exceeds 80 percent by weight,
the cosnetic

The ascorbic acid derivative according to the present invention may
be replaced with one of salts thereof including alkali metal salts such as
sodium salts and potassium salts, alkali earth metal salts such as calcium
salts and magnesium salts, basic amino acids such as arginine, and organic
amines such as triethanolamine.

In order for the skin-whitening cosmetic material according to the
present invention to fully reveal its skin-whitening function, it preferably
contains such L-ascorbic acid-2-phosphate ester or its salt in an amount of
0.05 to 80 percent by weight. If its content is less than 0.05 percent by
weight, the cosmetic material will not reveal its skin-whitening function at
all or reliably. If its content exceeds 80 percent by weight, the cosmetic

material may not give good feelings to the user when applied to the skin.
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materi al may not give good feelings to the user when
applied to the skin. 11 Thus, nore preferably, the
cosnmetic material contains the above substance in an
amount of 2 to 50 percent by weight. The pH val ue of
the skin-whitening cosnetic material according to the
present invention is not particularly limted. But

ThRke hedR0p Yefetlsly, €06 ¥BEme t{FndthAlal 2680413 thd AbbHE substance
invention has a pH value of 4.0 to 9.0 to inprove

in §hadthbuhy oY {180 Pe@tSEby QMighde this range, the
ester tends to hydrolyze, thus destabilizing the

COSNMEhi G Bk Allkadf tIRESk LW HiREnAROYEIRBEIORGerial according to
essenti al components, the  skin-whitening cosnetic

théBiRisealt AGRHIIIMTist hdthaRtieaetly! BYERENOBHRYpreferably, the
contain conponents used in ordinary cosnetics, drugs

costhélti6l YRS te 195 U8Soor dSHE Bo RBe q}lkleﬁéﬁ%(’lﬁ@@tasp Hexrﬂllu%i Jfi £0%0 9.0 to

hunect ants, thickeners, active drug conponents,

imﬁf@@eﬁ‘rsYé‘Efli’c?rSduPir%T%%xsagePC@q%iafe E}Hsaijfir‘t’éé,egﬁe elsjiy?r tends to

absorbers, "antioxidants and perfunes. Specific o

hy 8R3IPL8L S P?Qa%@ﬁziﬂgq{“ﬂéjcfsgﬁéfifc!Iﬁat%{"ﬁﬁ! i ne,

m crocrystalline wax, squal ane, jojoba oil, beeswax,

car ngehgewax, tHeaNohhHGemeRtioh8do! | es &Lllm hccHI{lponents, the

hi gher al cohols, fatty acids, esters o gher

ski@ﬂ-%@ﬁﬂrﬁng%xﬁ%& Ym 641981 ﬁegolsdihlgct%n?h@i reséﬁ??&%ﬁtion may

emul sifiers include nonionic surfactants su

corR@kY R ONE £ uBb Y Yin %trﬁﬁ{ebryp Ql)é’r?{)é)[fctsmdr%grg LAt (%llx?tlsaindrugs,

ester, polyoxyethylene sorbi'tan fatty est sor

sudittalsYoSRhpo At ¥GE dRuidkikYs, RahflctaRBd YAHNRERLR faLiVe drug

ester and pol yoxyet hyl ene hydrogenat ed castor ol

corBPbAGhEs, Yot AN S %)lfgﬂle‘?i‘ﬁs,sﬁ%ﬁg%sc;gﬁg;agﬁg[s{&%t @\gﬁgsorbers,

anphoteric surfactants such as soy I pi d,

anfigkid¥ite & pasthanés such as alkyltrimethyl amonium
chloride. Specific humectants include glycerin,

sor Bp&dificXybilt okompdBkhits Ol incPi@PY! BRI D! Yi¥affin, Vaseline, -
pol yet hyl ene gl ycol, 1, 3-butylene glycol, and

midrodrPSral BRSO 2% - A8 hE! fojbPh GKEMRESWARC LHEfauba wax, lanoline,
car boxyvi nyl pol ynmer, xanthan
olive oil, coconut oil, higher alcohols, fatty acids, esters of higher alcohols
and fatty acids and silicone oil. Specific emulsifiers include nonionic
surfactants such as polyoxyethylene alkyl ether, polyoxyethylene fatty ester,
polyoxyethylene sorbitan fatty ester, sorbitan fatty ester, glycerin fatty
ester, polyglycerin fatty ester and polyoxyethylene hydrogenated castor oil,
anionic surfactants suéh as sodium stearoyl lactate, amphoteric surfactants
such as soy phospholipid, and cationic surfactants such as alkyltrimethyl
animonium chloride. Specific humectants include glycerin, sorbitol, xylitol,
maltitol, propylene glycol, polyethylene glycol, 1,3-butylene glycol, and
1,2-pentanediol. Specific thickeners include carboxyvinyl polymer, xanthan
gum, methylcellulose, polyvinyl pyrolidone, gelatin and clay minerals such

as bentonite. Specific active drug components include vitamins, their
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gum net hyl cel | ul ose, polyvinyl pyrolidone, gelatin
and clay mnerals such as bentonite. Specific active
drug conponents include vitamns, their 12
derivatives, allantoin, glycyrrhetinic acid and its
derivatives, and aninmal and vegetable extracts. The
ski n-whitening cosnetic material according to the

depivasls, alkRMaBin 0Bly& riRbtinpeacid a@ld sl déWiv&€ves, and animal
prOV|ded it contains the above-described ascorbic

andGiegedgblev@ttiryetas a skin-whitening active
i ngredi ent, and can be produced by a known net hod

enpl Tyedskih Wiy VodhltAiY mAtERh] Cad@Ealh d,c,al & tﬁ@e present
ski n-whi tening cosnetic material can be used not only

in@hteeNer &l - Pk POsSe AREAIFOSTTRItES, Dfrodldiliast HdifiSins the
and external drugs, and may be provided in various

abbRs-TescAb8d 1dRchMicl A Ofder/RR8 §5ULSI Ohin- '!N'h%é'nqng active
gel, ointment, packs, sticks or powder. Exanple

1nér%ﬂmtdrﬁi‘ cgﬁalﬁ'@#)r @odubld 33CLN0 Sy AGhE KIS 'er‘ﬁSl'o‘{f@]i ﬁ%sproduce

be appar ent om t he production steps sh

ordlﬁéﬁf'&@méct% A4 R31418. ThS: siin- whltenm cosmetic materlfixl can be
2-(1,3,3-trimethyl-n-butyl)-5, 7, 7-tri et hyl - n- oct ano

usé’@'tﬁﬁ bAlyA akr gdiedi1ad- ;ﬁlﬂﬁ%@@@kl%@%ﬁﬁ@ﬁ%@dow 58 quasi drugs and

phosphorus oxychlori'de to synthesize

extfegnal @Gudst bk HB-fHevYddd §n7va7r16ﬁ% rf@frﬂ)él ek 0% Yhd form of

di chl oro- phosphate, which is a nonoa

creding héﬁmﬁt&(ﬁs @f@ﬁhﬁ ga_p%lﬁﬁﬂ%n% dg&&l?ss's%f‘c‘j(s (ﬁ“f?«%\'ﬁ@?e was

reacted with 6- O-I sopr opyl I 'dene-L-ascorbic aci d

obt ai ned by reactl ng L-ascorbic acid with acetone,

and the thus produced isostearyl-2-01isopropylidene
Exgﬁﬁggbyl phosphat e was hydrol yzed with hydrochloric

aci'd, washed, isolated and purified to produce

[PrZ)d(uZ:ti(oh Example 1 of ascorbic acid derivativel]
3-trimethyl-n-butyl)-5,7,7-trinmethyl-n-octyl)-L-ascorb

'yl phesphat. aﬁ/ghﬁelﬂ Qrorgl tH19rad at@BRUs RIS SWAl by reaction
peaks at 13C-N which is described later, are

forgggl?r%?ggg]?‘liﬁw hE , 8 13et i b Bl1 Wﬂﬁfﬁ545375’tﬁﬁ’ﬁle%h§1 n-octanol,

which is a branched alkanol, was reacted with phosphorus oxychloride to
synthesize [2-(1,3,3-trimethyl-n-butyl)-5,7,7-trimethyl-n-octyl] dichloro-
phosphate, which is a monoalkyl dichlorophosphate. The thus synthesized
substance was reacted with 5,6-O-isopropylidene-L-ascorbic acid obtained
by reacting L-ascorbic acid with acetone, and the thus produced
isostearyl-2-O-isopropylidene ascorbyl phosphate was hydrolyzed with
hydrochloric acid, washed, isolated and purified to produce
2-(2-(1,3,3-trimethyl-n-butyl)-5,7,7-trimethyl-n-octyl)-L-ascorbyl phosphate.
(In Fig. 1, the assigned numbers of peaks at 13C-NMR, which is described
later, are indicated.) Now the individual synthesis steps are described in
detail.

(1) Synthesis of 5,6-O-isopropylidene-L-ascorbic acid
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detail. (1) Synthesis of
5,6- 0O i sopropylidene-L-ascorbic acid 13 Wth nitrogen
substitution, 557.8 grans (9.6 noles) of acetone was
cooled to - 5 degrees C, 54.3 grans (0.2 noles) of 28%
fum ng sulfuric acid was dripped, and 176.1 grams
(1.0 nole) of L-ascorbic acid was added. The m xture
was Wit nieagleads@stiheidenpeT Bt gFemef (9t den ey | lo@lél%etone was
step for 17 hours, filtered and washed with cold
cocdeettone 5 deghéaai G, B4B praman®.Dinoles) of 28% fuming sulfuric acid
5, 6-0- |sopropyI|dene L-ascorbic acid (86.7 %in
wapultiipydd, andNer6. orgraats @1. V)Qholé)&i‘feL As@drE ARSI 85 aﬁded The
[2-(1,3,3-trinmethyl -n-butyl)-5,7,7-trimethyl-n-octyl]

migiwhl epephiesphahetdd ab thiet f&ﬁﬁ@r@ﬂmﬁtéﬂ thé Yrevrtl Btep for 17
of toluene and 138.0 granms (0.9 noles) of phosphorus

howgy cfil tefr-b dea Mg wadHe dwaid c@ﬁP'{R‘étéﬂe t%ooﬁﬁﬂlrne@%QCS grams of
To this m xture, a solution of 243.5 grans (0.9

5,6106isbpropylade i @Li-23cdrbic acid (86 7 % in_purity) in the form of a wet
2-(1,3,3-trinethyl-n-butyl)-5,7,7-trinmethyl -n-octanol

caland 91.1 granms (0.9 noles) of trlethyl am ne was
dri pped, and the m xture was reacted for 12 hours at

(2)0 dBgirsid dhe MW 8-Maset Pnhﬁﬂty?)j5¥'972t§1ﬂ@9ﬁ§leﬁ-octyl],

C, and a triethylam ne hydrochloride was renpved

dichidrophioBphhe Obt ai n 1003.9 grams of a tol uene
sol ution of

[ 2- (With 3ifrobPRtSWstiuRign | 4P ndl JF Edlh@ﬁh%d 1@8%'g¥hhls (0.9

di chl orophosphat e (34.7% in concentration)

mo@éf)tdf?ﬂ'lo% pBbrus oxychloride were added and cooled to —10 de rees C.
2-[2-(1,3,3-trimethyl -n-butyl)-5,7,7-trinethyl-n-o

To this- mag6HED W scﬂﬁ@ﬁﬁ‘pé‘f 24W5 Errﬂh%r(@%ﬂuﬂlégsi id # hpcﬁar ratio) of
249.5 grams (1.0 nol e)

2- (5,363 OrimsertydpybudgDes 17, mmﬁ@mymlodtm added1tr £000s (0.9
m of toluene, 202.4 grans of triethylam ne was -

molis) pfethiethylaaimbewperdtipped, and £He mix¢tive Qvad@sacted for 12
stirred for one hour. Then, the m xture was cooled to

hoursléx dejpgress ©. The mixture was then heated to 25 degrees C, and a
triethylamine hydrochloride was removed by filtering to obtain 1003.9
grams of a toluene solution of [2'(1,3,3'trimethy1-n-butyl)'5,7,7'trimethyl'
n-octyl] dichlorophosphate (34.7% in concentration).
(3) Synthesis of 2-[2-(1,8,3 trimethyl-n-butyl)-5,7,7-trimethyl-n-octyl]-L-
ascorbyl phosphate

With nitrogen substitution, 249.5 grams (1.0 mole) of
5,6-O-isopropylidene-L-ascorbic acid was added to 2000 ml of toluene, 202.4
grams of triethylamine was dripped at room temperature, and the mixture
was stirred for one hour. Then, the mixture was cooled to —10 degrees C,
and 1003.9 grams (0.9 moles) of a toluene solution of [2-(1,3,3-trimethyl-
n-butyl)-5,7,7-trimethyl-n-octyl] dichlorophosphate was dripped for one

hour, and the mixture was stirred at the temperature in the previous step
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and 1003.9 grans (0.9 noles) of a toluene solution of

[2-(1, 3,3-trinethyl- n-butyl)-5,

7,7-trinmethyl-n-octyl] dichlorophosphate was dri pped

for one hour, and the m xture was stirred at the

tenperature in the previous step. 14 for 14 hours. To

the thus obtained reaction mass, 12312 grans of an
foragdeboarsolldt the Hub obYaied aehk8bhC nifdsy V831 2d8@Gas of an

the m xture was hydrolyzed at 35 degrees C for four
aqbesuss sobidoh hef 601%eRgdcthdsrivagcidWasiReddivd Cehwi hilkture was

1000 granms of an aqueous solution of 10% hydrochloric '

hy deilgzéd dat? 35%degeéadnC Noer fodg, haidsf Whidnehe Was1i6He ORGRr was
wi th an aqueous solution of 20% sodi um chl oride. Thé

wabhbdandce ayigh V&G0 ghﬁﬂlss(bﬂ)ﬁﬁcdcﬁféot@ sdlakidfof 10% hydrochloric
chr omat ogr aphy, and a separated fraction thereof was

aciduDp @t 8% t6diutRchlsriaenaaat fiptthep washdPYh88with #n aqueous
Torr) to renove toluene by distillation to obtain

188809 028 s6flivén| dilotide. 3Phd itBRIdM 14y ) £15r7 <& hi
) e r{rle(t) hy! - oct yI]-L- necor byl phoetsnghazt&eeql(lg%_s(s%%nnSubJeCted to

col At EMromASg iy MRBa £9a8%tdP SR i the ATAN L %(ljlbjected to

acid). The nol ecular structure of the thus obtalne

vactidid- Cdncéntrdtidd "@BhYdegdiees C; 2 T t tol
butyl)-5,7, 7-trinmethyl - ng-}og?yl ]-L- aé)gg)r b)?l rgﬁ%%‘ﬁehatoeuene by

disvdkticienol bbednbB3si 9f Franed cﬁbQOFZO(l',QIB-&HﬁféthRimn(-B&yl)-E)ﬁﬂ-
and nucl ear magnetic resonance spectrum (1H NWR

trirh8ChiNMRoctylleLrRebtBbe HHbOPRSLLTOLFPAR BLLITS). _Tr}]le yield was

correspondi ng to the peak positions) are shown i

66.680 (Rl 19 13asddrby@aciggonfirmed that the thus
obt ai ned conmpound was an ascorbic acid derivative

gaE/g?%lhglﬁ%&??:r;sg?%%rﬁ%ghtﬁ%lt?hrsgﬂ)tt%ﬁed 2-12-(1,3,3-trimethyl-n-
butl‘b'zli)tF-eﬁgé?tﬂ?%ixp?ﬂ?h?dc}%g%@?g@gmw .@%g?-vggggg)&eﬁtiﬁed by
inf2ed VHKIokPTRMC=SPectrum (IR) and nuclear magnetic resonance
spectrum (IH-NMR, 13C-NMR). The results (groups or carbon atoms
corresponding to the peak positions) are shown in Tables 1 to 3. It was
confirmed that the thus obtained compound was an ascorbic acid derivative

having the desired molecular structure, i.e. 2-[2-(1,3,3-trimethyl-n-butyl)-

5,7,7-trimethyl-n-octyl]-L-ascorbyl phosphate.

Table 1
IR KBr (cm™) | ]
337010 T T AT65 (C=0) |
O 2954I(CHy) b 18T3IC=0)
g4l 1473 (CHy)
2867/ (CHy) | 1216} (P=0) |
2715 (P-00) | 10431 (P-0-C) |
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L.. . _ .. -2904 ) (CH- _..... =- --.1473 (CH3)
28671 WHO 1216 (P=0O) 27151 (P-OH) 1043 (P-O QO 15
Table 2 1HNMR 6 (ppm) from TMsS in CDC13 1.02 (CHI-15,
24t , 6H 1.30 (CH, -9-16,18-23, bs, 28H 1.54 (CH 8,
bs, 1H 1.71 (6-0H, bs, 1H) 1.80 (5-OH bs, 1H 3.47
(CH 7, m 2H 3.61 (CH -b, m 2H 3.97 (CH5 m 1
H 4.76 (CH4, m 1 H Table 3 13C NVMR S (ppn) from
TM5 in CDC13 169.8174 (C 1) 31.2065 (C-18) 29. 6803
(C21) 159.2013 (CG3) 31. 0443 (C20) 29.5563 (C 14)
114. 209 (C-2) 30. 0714 (C22) 29. 0127 (C-19) 77.515

Tabke4) 30. 0333 (G 11) 28. 8314 (C-10) 69. 4838 (C6)
29. 9474 (C15) 22. 6029 (C16) 69. 4265 (C5) 29.

9093 (C-9) 2 9 (G 23) . .63.0931 (C7) 29. 8139
(C 13§ 18? 72'356’6 ‘.1(7)%&@%1”@'71411‘4?@ lPCbza. 7376 (C-12)
18. 6159 (G 24) LOBxam@H:-15,2rtadtbt i on Exanpl e 2 of
ascorbic acid desdDvat (@]9~ 16, 18~23, bs, 28H)

154  (CH=8,bs, IH)

1.71  (6-OH, bs, 1H)

180  (5-OH, bs, 1H)

347  (CH,-7, m, 2H)

361  (CH,6, m, 2H)

397  (CH-S,m, 1H)

476  (CH-4,m, 1H)

Table 3

“C-NMR & (ppm) from TMS in CDCl,

169. 8174 (C-1) 31. 2065 (C-18) 29. 6803 (C-21)
159. 2013 (C-3) 31. 0443 (C-20) 29. 5563 (C-14)
114. 209 (C-2) 30. 0714 (C-22) 29. 0127 (C-19)

17. 515 (C-4) 30. 0333 (€-1D 28. 8314 (C-10)
69. 4838 (C-6) 29. 9474 (C-15) 22.6029 (C-16)
69. 4265 (C-5) 29. 9093 (C-9) 22. 4789 (C-23)
63. 0931 (C-7) 29. 8139 (C-13) 18. 7399 (C-17)
38. 0741 (C-8) 29. 7376 (C-12) 18. 6159 (C-24)

Example 2

[Production Example 2 of ascorbic acid derivative]

Except that 2-(1,3,3-trimethyl-n-butyl)-5,7,7-trimethyl-n-octanol as
used in Example 1 was used in the molar ratio of 2.0 based on phosphorus
oxychloride, a compound was produced in exactly the same manner as in
Example 1. The compound obtained was identified by infrared absorption

spectrum (IR) and nuclear magnetic resonance spectrum (!H-NMR,
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Except that
2-(1,3,3-trinmethyl-n-butyl)-5,7,7-tri nethyl - n-oct ano
as used in Exanple 1 was used in the nolar ratio of
2.0 based on phosphorus oxychloride, a conpound was
produced in exactly the same manner as in Exanple 1.
The conpound obtai ned was identified by infrared

L3NNI THe réades (EredpRbr 28¢h N 8RS MGﬁbﬁding to the peak
resonance spectrum (1H NVR, 16 13C NWR). e results

po§BIcH) arelsHAVROA BIAES 4y esponding to the peak
positions) are shown in Tables 4 to 6. It was

conf iy wRE ddidtrhb& thRYhebiAl 6Pt ARRRAUMp ¥@Sd 3as an ascorbic
ascorbic acid derivative having the desirted nol ecul ar

acRl BESivatBre ha®ingtReSddsiftdd Indlecular structure, i.e. 2-b's[%'(1,3,3-

trimethyl-n-butyl)-5,7,7-trinmethyl-n-octyl] -L-ascorlby
triBRABRSE-Bu(yA-5L707- Prinfiihiyl 3 | 2 % i
rl(ba?lgd onuﬁgzséo?bié ac?g§¥?%%%nﬁéyégﬁﬁgypi¥%%8%é%%(8#'1/ n
pubft9) 'K y9hlgekas Dok PP i ch Ehé’é’%rtg?’c adigymul a [9],

whi ch includes the assigned nunbers of peaks at

13C_ . 1 1 1 1 l. 1 1

10 %%B%]c(%}% S%fltuf%o%QBe Qlﬁézzob%;in%@ia%pgu%gl% sﬁown by
forhPulb?[9]! WHPE inclkRies the assigned numbers of peaks at 13C-NMR.

[9]
Table 4
T R
%“~m 3394 (OH) | 1731%C=OMMMJ
| 29550(CH) 0 1 1469T(CH)
: 2905:(€CH) 1 ] 1204 (P=0) -
1776; (C=0) : | 10341 (P-0-C)




16 18 Table 4 11R KBr (cm), .... 3394 (OH) ... -~
- - - PIE (C=0) 2955 (CHz) 1469’ (CHB) 2905.7. ()
............... - 12041 (P=0

....... 17761; (C—O) 1034 (P-0-C) 17 Table 5 'H NMVR 6
(ppm) from TVMB in CD3OD 0.90-0.95 (CH3-17, 24, 34, 41,

CH2-9--16, 18-23, 28735, 37742, bs, 4OH) 3. 67 X
Tablg8-7, m 2H) 3.92. (CH5, m 1H).. 4. 15
--(CH2-6, m 2H) Table6.. T
------- 13E-NVR |- g]g fror—n.!‘ hﬂ Cb3OR-~——
169rﬂm (r@ﬂppmngomwe‘m )- ' 28. 8314 (C12)
. 150920085 {(CH3)7,2834, 2908, 9(0514) 2, 263957 20 05k |
(C-21)367141(CRO9, hGrp) 0741 (C13)... 28. 5548 [(C 10)
1 77_5§5 ( i 7 8547 - (‘C-18) - —=26:132H ( C~17)
69. 1483 fe%% %—4&2 €-22)—+ 7259795 (G- 14) -~
69. 42eBl o K 1k / 168) — 259127 (C-23) B3
0931 (C-6) __ 37. 4255 C-20) 18. 73991(C 15)
Table 6
'"CNMR | 6 (ppm) fron TMS in CD:OD | !
; ‘ l_,_<]69. 8174;(C-1) . 48.5567;(C-9) | _ 1 28.8314](C-12)
v 159. 2013] (C-3) | 48. 2992 (C- ll) ! 1 28.6502](C-2D)
i 114.209[(C-2) ' 38.0741] (C- 13)_,__ 28. 5548 (C-10)
17.515)(C-4) | 37 8547[(C-18) 3 26. 13211 (C-17)
69. 4838 (C—7)___,_~__r___ .. 31.7402)(C-22) 25. 9795 (C-14)
P 69.4265](C-5) o 37.4732)(C-16) | ] 25.9127/(C-23)
f63.0931](C-6) | 37.4255)(C-20) : 18. 73991 (C-15)
| 53 4022((C=8) | 29.0127/(C-19) | 18. 61591 (C-24)
Example 3

[Production Example 3 of ascorbic acid dérivative]

Except that instead of 2-heptylundecanol as uséd in Example 1,
2-hexyldecanol was used, a compound was produced in exactly the same
manner as in Example 1. The compound obtained was identified by infrared
absorption spectrum (IR) and nuclear magnetic resonance spectrum
(lH-NMR, 13C-NMR). The results (groups or carbon atoms corresponding to
the peak positions) are shown in Tables 7 to 9.

It was confirmed that the thus obtained compound was an ascorbic
acid derivative having the desired molecular structure, i.e.
2-(2-hexyldecyl)-L-ascorbyl phosphate (69.7% in purity). The yield was 63%
(based on L-ascorbic acid).

The molecular structure of the thus obtained compound is shown by
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_ 53. 4022 (C-8) 29. 0127 ~ (C19) 18. 6159 (C 24)
Exanpl e 3 [Producti on Exanple 3 of ascorbic acid
derivative] Except that instead of 2-heptylundecano
as used in Exanple 1, 2- hexyl decanol was used, a
conmpound was produced in exactly.the same nmanner as
in Exanple 1. The conpound obtai ned was identified by
formftat B, wihshriptlode stiechssigneiRuabdrouvé peaks at 13C-NMR.
magneti ¢ resonance spectrum (1H NVR 13C-NWR). The
results (groups or carbon atons corresponding to the
peak positions) are shown in Tables 7 to 9. It was
[b@nfirmed that the thus obtai ned conmpound was an
ascorbic acid derivative having the desired nol ecul ar
structure, j.e. 2-(2-hexyldecyl)-L-ascorbyl phosphate
(69.7%in puEh,by). The yield was 63% (based on
L-ascorbic agid). The nolecular structure of the thus
obt ai ned cappwungl i s,shown by 18 fornula [10], which
i ncl udes the S1 Q) % numbeys of peaks at 13C NWR

[10] 6 i HQOHiSé%EEE%I@{O 7%ZSHZ\QCH @ H,9 10 11 121
13 4 HO 0-P-0.4 022C | ) 12 14
HO \{_g‘_ﬁ_ow 8

. 15 16 18 20 23

Table 7
IR KBr (cm!)

3352 (OH) 1677 (C=C)
2956 (CHy) 1467 (CHy)
2926 CH 1219 (P=0)
2856 (CH,) 1040 (P-0-C)
1764 (C=0)

Table 8

H-NMR 0 (ppm) from TMS in CD;0D
089 |CHyIs23teH) | |
1.10~1.33 |(CH;9~14,16~23,bs, 26H) |
160 |CH8bs,1H) | . |
343 |(CHy7,d,J=52Hz,0H)
3.67  |(CH»6,m,2H) ,i
393 (CHS,m, 1H) |
! 4.90 (CH4, m, 1H)
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Table 7 IR KBr (cm 1) 3352 (OHD 1677 (C=C) 2956 (CH2)
1467 (CH3) 2926 (CH) 1219 (P=0) 2856 (CH2) 1040
(P-OC 1764 (C=0) Table 8 "HHNVR b (ppm) from TM5
in CD30D 0.89 (CH3-15,23,t, 6H) 1.107-1.33 (CH2-9- 14,
167- 23, bs, 26H) 1.60 (CH-8 bs,1H) ! _-.
e e ...~ - 3.43 (CH, -7, dJ 52Hz “2H)... 3.67
TableH8- 6, m 2H) 3.93 (CH5, m 1H) 4.90 ! (CH-4 m
IH ry 19 Table 9 03 T CNWVR; S (ppm fromTM in
CD30D 1 161 4093 (G 11 33. 0614 (G 13) 27.92031 (G 20)

P@]NMQSO%&,pmﬁ}ommg @RoP/56; (C21) __~ 27 7295]

(Fe1i4d93 (T4 & 18] %?‘H@L F928: 217 %33 TC=200
L3807 %3)6) ng‘f 77 5 979E 8T (C=9 )" (IC' 4)13227 ﬂﬁ%’ (C=17)
ok i o) RN A T—(C-18) !
G T3 Y (O iB) %__,___(__r;_é,_fsi__.__.‘f??{-__f:_z_a:zz_?»_ex.____.«_:_—._1_4_)_,_:
| 116154 | (C-6) | . [30.7341! (C-10) | 1 23.7234 | (C-22) . .
0 70.4708 | (C-5) [ 130.7085 | (C-11) . T 14.43311 (C-15) |
. 63.2884 | (-0 1 ... ..130.6578: (C-19) : . 1_4331;((3-2_3)_

39. 9386 | (C-8) 30,4384 | (C-12) | |

Example 4

[Production Example 4 of ascorbic acid derivative]
Except that instead of 2-heptylundecanol as used in Example 1,

2-octyldodecanol was used, a compound was produced in exactly the same

manner as in Example 1. The compound obtained was identified by infrared
absorption spectrum (IR) and nuclear magnetic resonance spectrum
(1H-NMR, 13C-NMR). The results (groups or carbon atoms corresponding to
the peak positions) are shown in Tables 10 to 12.

It was confirmed that the thus obtained compound was an ascorbic
acid derivative having the desired molecular stfucture, l.e.

2-(2-octyldodecyl)-L-ascorbyl phosphate (87.0% in purity). The yield was

45.4% (based on L-ascorbic acid).

The molecular structure of the thus obtained compound is shown by

formula [11], which includes the assigned numbers of peaks at 13C-NMR.
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70-4 .1 (C5) 30. 7055 1 (C_ 11) 14 4331 1 (C15) 63.
2884 (C—7) 30. 6578 (C19) 14. 4331 ' (C23) 39.
9386 (C-8) 30. 4384 (C-12) r Exanple 4 [Production
Exanpl e 4 of ascorbic acid derivative] Except that

i nstead of 2-heptylundecanol as used in Exanple 1,
2-octyl dodecanol was used, a conpound was produced in

[1Exactly the sanme manner as in Exanple 1. The conpound

obtained was identified by infrared absorption
spectrum (I R) and nucl ear magnetic resonance spectrum
(1H NVRs CHB8- NMR) . The results (groups or carbon atomns
corresporjding to the peak positions) are shown in
Tabl es Ht oy 12 It was confirned that the thus
obtai ned g uill was ary ascor bi c aC|d derivative
havi ng the jes) redgnnlep | gy structure, p 7
2-(2- octﬁl ¥6des 1) 437 18
purity). Fhe yi eTd; md% 45.14% (based on L-ascorbic

acid). The nDIecngr strugteur e f t th obt ai ned
conpound i s shown by fornﬂ bncl udes the
assi gned nunbers of peaks at ?SC-NNR O [fl] 6 H2CH

HOCHO O _ H2 H7CH9 11 13 15 17 3 2\ | 1 14 16 18
HO 0-P-0 8 0 H2C 5 19 20 22 24 26

Table 10
T e T :
3320 T (O | 1662 €=C)_
| 2924 (CH) | | 1467 [ (CHY
i 2854 1 (CHY | 1 1220 =0
1759 (C=0) " 1043 (P-0-0) |
Table 11

H-NMR | 6 (ppm) from TMS in CD;OD
0.89  [(CHy18261J=6.9,6H)
128 |(CH;9~17,19~25,bs, 32H)
156  |(CHS8,tJ=58,1H) |
330  (CH»7,dd,)=1.8,32,2H)
367 [(CHy6,m2H) | .
38  l(CHS,m1H) |

|
Loom2Z S P
4.87 '(CH4, m, 1H) ' [
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Table 10 IR U (cm 3320_ (OH) 1662_. .. (C=C 2924

(CH 1467 ._(CH3) 2854 (CHz) 1220 (P=O) 1759..._

...~ (C0) I..._1043 1 (P-0-C) Table 11 ~H-NWVR 6

(ppm fromTMS in CD30D 0.89 (CH3-18,26,t, J=6.9, 6H)

1.28 (CH2-97-17, 19" 25, bs, 32H) 1.56 (CH8, t,

J-58, 1H) 3.30 (CH2-7, dd, J=1.8, 3.2, 2H) 3.67
Tabf326, M 2H) 3.89 (CH5 m 1H) 4.87 (CH4, m 1H

21 Table 12 L3BAC NVMR! S (ppm from TMS in CD30D

igﬁSTQMSSBQr“CC=1)“6805“{6%24}Tﬁﬂ65{({;22}mm{6;) T

[QSMMR | § @pry) from TMS n CEY@D1 53, C-23) i ---_ (C-2)- .- :
;159.95589 7 (C-1] _B1. 907p33.0805 [-(€934)_| . ~. . 30.4765 %_7__(1:_—2.2_2 B
7963...;. .. ((8=20) .. 7. 6, 379889 1 (1) {31, 10627(83530) (¢-23)
12777205, . (=2 C.2..1) 78198853 (CcW6) 31. OT27. B63.. (C-20) |
767ﬁgb 1 1?_0.?2)3,.. 17329 ( E&LL.?.IJ_),QI__ 7oC-8873. ...! _. 27 1265 5) (C-21) |
1360..58627, . (C-B3.© 7329 (C3RHT74 | (C6BI3933 ~. . 303. 13864 (C-17) |
r(&ﬂﬁég?x_fﬁ_f»im A52.1:30-762T (QE3BY) . ©23.7329 . (C-25)
|63.3933 1 (C-T) . 1.30.6864: (C-13) 14,4521 (C-18) |
|39.9386 ; (C-8) . 1306864 (C-14) |~ 714.4521[ (C-26) |
| 33.0805 : (C-16) ! 30. 4765 | (C-15) | |
Example 5

[Production Example 5 of ascorbic acid derivative]
A sodium salt of 2-(2-heptylundecyl)-L-ascorbyl phosphate was

produced as follows.

With nitrogen substitution, 249.5 grams (1.0 mole) of
5,6-O-1sopropylidene-L-ascorbic acid was added to 2000 ml of toluene, 202.4
grams of triethylamine was dripped at room temperature, and the mixture
was stirred for one hour. Then, the mixture was cooled to —10 degrees C,
and 1003.9 grams (0.9 moles) of a toluene solution of
(2-heptylundecyl)dichlorophosphate was dripped for one hour, and the
mixture was stirred at the temperature in the previous step for 14 hours. To
the thus obtained reaction mass, 12312 grams of an aqueous solution of
6.7% hydrochloric acid was added, the mixture was hydrolyzed at 35
degrees C for four hours, and the toluene layer was washed twice with 1000
grams of an aqueous solution of 10% hydrochloric acid and 7.1% sodium
chloride, and further washed once with an aqueous solution of 20% sodium
chloride.

Then, an aqueous solution of 30% NaOH was added to the toluene
layer thereof to adjust the pH value to 7. Ethanol was then added to the
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39.9386 (C-8) 30.6864--(C 14)-~---- 114. 45211. . _
.(c.-26) 33.0805 (C16) i 30.4765 (C 15) Exanpl e 5
[Production Exanpl e 5 of ascorbic acid derivative] A
sodium salt of 2-(2-heptylundecyl)-L-ascor byl
phosphate was produced as follows. Wth nitrogen
substitution, 249.5 grans (1.0 nole) of

se[ﬁaz@'t@il §Qﬁé@@é/|lla eRetHer@s 0t RE Cmagi ke VRRe A a0 s 8BRRted to

of toluene, 202.4 grams of triethylam ne was

va&imﬂp&ﬂl@%w@ﬁ%tt%%@&@%teﬁﬁ%& BErdRAIBY Bistf@Rtion, and the
stirred for one hour. Then, the m xture was cooled to

thus Hepdenkaesrystal @ﬂﬁs H3ed ghAEried & BBLAD 394 Perams of a

t ol uene sol uti on of

sod@mﬁ‘%ﬁ‘liy b Qd@cﬂbb%}lﬁﬁld‘éEQH@%@@é‘ﬂgyl"?ﬁ sﬂfﬁa‘%@e@j 8% MBurity).

hour, and the nmiXture was stirr e tenperature

Thb%éhﬁw%rseé/() 095 (5 2R &QIL A4cdIBHE §cid)o, the thus

obt ai ned reaction nmass, 12312 grans of an aqueous

sol urhé’nrﬁélecﬁlc?%%slﬁ‘géﬁﬁlal Q! @C'tﬂug"aéb?éj&%? (,Ioli]l?pound was

m xt ure was rolyzed at 3 e rees

mJiR%éd B d;dep récpléjt?s%g LBKeTs \Q@ﬁu\’iﬁs &£ r magnetlc
? 09 W% g}oc

000 grans of an aque us so utlon 0

res%%'a‘iixc@né:i)e%tﬂi{ﬁxs eQE Y FE hiser- WOR? 'aglﬁd)c%; g@ﬁf‘lr ?ﬁjat the thus

once w t'h an aqueous sol ution I um c ori de.

obt-ﬁhﬁ@d @tﬂn?gﬂﬁﬁu%a%obﬂt bQEbr‘?)g ¢ aNaGHy aﬂ@@?né %htehﬁesu*ed

t ol uene ayer thereof to adjust the pH val ue

mo@tﬂﬂﬁ?l t%%tl%lléenﬂ’]@dgeQO(ﬁlqlrhh ltzgf% %@B@h@q ?&%%SQPSL ascorbyl

ayer t ereo e mxturet ereor was s

phYGatiR qﬁ%ﬁ@ﬁid'a‘%gdrprﬂ)atsgdrm e Vel §ks %gilp%%lltlg}{s and the

di'stillation hus ep05|ted sta

corfrééﬁtﬁ{(?l‘iilfa%’fblﬂfe' §Hfl C Bgﬁ%tﬂﬁ!sa&fe?e% anth% ﬁfiﬁg'rﬂghner as

salt o pty un ecy scor by
in EREmPfei NN HUHAYks detailed description is om1tted.

Example 6
[Production Example 6 of ascorbic acid derivative]

As will be apparent from the production steps shown by reaction
formulas in Fig. 2, 2-heptylundecanol, which is a branched alkanol, was
reacted with phosphorus oxychloride to synthesize (2-heptylundecyl)
dichlorophosphate, which is a monoalkyl dichlorophosphate. The thus
synthesized substance was reacted with 5,6-O-isopropylidene-L-ascorbic
acid obtained by reacting L-ascorbic acid with acetone, and the thus
produced isostearyl-2-O-isopropylidene ascorbyl phosphate was hydrolyzed
with hydrochloric acid, washed, isolated and purified to produce
2-(2-heptylundecyl)-L-ascorbyl phosphate. (In Fig. 2, the assigned numbers
of peaks at 13C-NMR, which is described later, are indicated.) Now the

individual Synthesis steps are described in detail.
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The yield was 60.0% (based on L-ascorbic acid). The
nmol ecul ar structure of the thus obtained conpound was
identified by infrared absorption spectrum (IR) and
nucl ear magnetic resonance spectrum (1H NVR,
13CGNWR). It was confirned that the thus obtained
conpound was an ascorbic acid derivative having the
(D disttedis obb e @-yopsbpylitiene;L-as€orbic aefl um sal t of
2- (2-heptyl undecyl)-L-ascorbyl phosphate. o
| dendiith edtiogenbasedititidhes 58Ut tmef (9@ akoleas bf in@Bfone was
and the correspondi ng groups and carbon atons were
cooledi¢oi i 3 HegpaseCanr®egrams (0L BABP) 6f 28%3ﬁ1rh stlfSiric acid
detail ed description is omtted. Exanple 6 [Production

wabdaipped 6anldl 1980 gRh e ACI.0 1H61d) WF T, vekoAsicWididl W added. The
apparent fromthe production steps shown by reaction

mittmeulvas theifirgactéd 2t hapt dmipsecanel of YRE ¢l step for 17
branched al kanol, was reacted with phosphorus

howesy cfiltekédleari @ w@héwswz&l @81&1%%1‘1@%0}zibiam 249.5 grams of
di chl or ophosphate, which is a nonoal kyl

5,66D6RbpFOPNIERNAT LascHiBid Beil (mmt%ﬁﬁl ;?@Ht% ﬁﬁ%l@é‘?@nﬁ\@ﬁ a wet
reacted with 5,6-0-isopropylidene-L-ascor acid

cakebt ai ned by reacting L-ascorbic acid with acetone, and
the thus produced isostearyl-2-0Oisopropylidene

(2) ®3erhbyls ph@sRbptAuNAS cHYHIAHIYESFhospHae hydrochl ori ¢

aci d, washed, isolated and purified to produce

2- (meh){ﬂrﬁggﬁcs\dﬁsﬂ-tu@fcﬁprm mesakie ddd 15'893 é%ams (0.9
the assigned numbers of peaks at 13C-NVR, which

mol8s of iptREphat 88 oxRERloridl GE6GddeNoxhd Q@ole‘dnﬂi V-'- @Ua&egrees C.

synthesis steps are described in detail

To Syt hestwredta H16t{m §p94%y%téiﬁae(oL9 ﬁﬁﬂ@@bl@ ﬁphﬁ)l}ﬂ' Ytio) of
nitrogen substitution, 557 granms (9.6 nol es)

2-hapeylonelesasnol aadl EH1tgram$S(@OgheRss) G,f tbretB I}i’lﬁiﬁe M AsZdripped,
nol es) of 28% fum ng sulfuric acid was drlpped and

andlThe Inixtare wWds Beadtkd)fodf12 hateoabiocdegiddsWas Taddatxture was
the-rrlh?ueated to 25 degrees C, and a triethylamine hydrochloride was
removed by filtering to obtain 1003.9 grams of a toluene solution of
(2-heptylundecyl)dichlorophosphate (34.7% in concentration).
(3) Synthesis of 2-(2-heptylundecyl)-L- ascorbyl phosphate

With nitrogen substitution, 249.5 grams (1.0 mole) of
5,6-O-isopropylidene-L-ascorbic acid was added to 2000 m! of toluene, 202.4
grams of triethylamine was dripped at room temperature, and the mixture
was stirred for one hour. Then, the mixture was cooled to — 10 degrees C,
and 1003.9 grams (0.9 moles) of a toluene solution of (2-heptylundecyl)
dichlorophosphate was dripped for one hour, and the mixture was stirred at
the temperature in the previous step for 14 hours. To the thus obtained

reaction mass, 12312 grams of an aqueous solution of 6.7% hydrochloric

acid was added, the mixture was hydrolyzed at 35 degrees C for four hours,
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m xture was then reacted at the tenperature of the
previous step for 17 hours, filtered and washed with
col d acetone to obtain 249.5 grans of
5,6-0isopropylidene-L-ascorbic acid (86.7 %in
purity) in the formof a wet cake. (2) Synthesis of
(2- hept yl undecyl ) di chl or ophosphate Wth nitrogen

andUilsd itdMieenlay@40wils Whashed usihite aRtth1 3800 F-ANS ((toaﬁ aqueous
nol es) of phosphorus oxychl ori de were added and cool ed

solu@ion 30 UPGrEesrdehlorie 4dilSamd Xt 49€ sodiif! hloPMOfand further
243.5 grans (0.9 noles; 1.0 in nolar ratio) of

wa%heamwewmpaﬁq{qms%latl%wzd% Sdrheshldide. The toluene

triethylam ne was dripped, and the m xture was

laye@aGid theh 1dbjiRess & LI e8SofratdBraphkt HhE
aytr hen heated to j%% degrees C, and g tartl gt h@h%m ne ¥3eparated

fra'&);%‘hoﬁﬂéférdf d@a¥asub;é ey &5l v ubink tc%'h'c@ﬁtxta(h&pt(@B Ndegrees C; 2
003.9 grans of a toluene solution of

T01(r3 rt%ptﬁéln%‘\’ijeecﬁlll@h%hlwOHIEQﬂﬂ’QﬁBﬁ ({34 ob@iR 338.9 grams of

concentrati on nt es| s

2-(2- K@pt@?@ﬁ&éé&lw%)ﬁ@oﬂbyl ﬁ%@%lte Rbg%%%lﬁ%‘}“gt?). The yield was

nitrogen substitution, gr ans

665”5(55g§p9ﬁqp¥gbgﬂﬁ@agugscorb|c acid was added to 2000
of toluene, . grans of triethylam ne was

dr i ppRE Iﬁ\mercam Eﬁ‘ﬂ%ﬁf‘é Bf €he 3AUstdMRallied BI@-h éu?gecyl)'L-

stirred for one hour. Then, the m xture was cooO

ascorﬂa9l Qﬁ%ﬁﬁﬂegvasemgngﬁ% By gﬁﬁ%e&%)b%o{]ﬁ’dl@ﬁ)sp%ﬁtﬁlm (IR) and

t ol Uene sol ution of hept'yl undecyl

nuélie@h! %Qgﬁeﬁﬁh%goﬁ\@ﬁcg”sﬁg%uflﬁ)r (eNhpRr 1@@11@1@9 It was

m xture was stirred at e tenperature in th

corTiAUbAURaS BB thefs ditalPdd Som ;B%utrfaewtag% QQ&beQ@gmd ?erivative

reaction mass, 12312 grans of an aqueous sol ution

haﬁl &Hé’dﬁ@l%'ﬁhpﬁ stru¢life W@S?oﬁ@(ﬂﬂg [1Bhe;. 8 2t(9“l$eﬁ‘@§undecyl) L-
rolyzed at 35 degrees C for four hours, 24 and

as&ﬁbyppgoggugagmas washed twice with 1000 grans of an
aqueous solution of 10% hydrochloric acid and 7. 1%
sodi um chl oride, and further washed once with an
aqueous sol ution of 20% sodi um chl ori de. The tol uene

[12]
HO

HO 0
|
HO o—ﬁ—o
0

Example 7
[Production Example 7 of ascorbic acid derivative]

Except that 2-heptylundecanol as used in Example 6 was used in the
molar ratio of 2.0 based on phosphorus oxychloride, a compound was
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| ayer was then subjected to col um chromat ogr aphy, and
a separated fraction thereof was subjected to vacuum
concentration (35 degrees C, 2 Torr) to renove
toluene by distillation to obtain 338.9 grans of
2-(2-heptyl undecyl)-L-ascorbyl phosphate (94.6%in
purity). The yield was 66.6% (based on L-ascorbic

preduebd inTéeadtdy ediel 8hnfd mughbée f ih hExa Bipde obt mhréedompound
2- (2-heptyl undecyl)-L- ascorbyl phosphate was

obtadantli Wheddeytififd B eiohfaDsQ Rbs6F tede pedfdurh RIRANhd nuclear
nucl ear magneti c resonance spectrum (1H NVR 13C NWR).

mdgnetds re6ONhhEdrashdohaimt RETINNER Obt@INBIR)C OFPOMNAhYES results
an ascorbic acid derivative having the nolecul ar

(grdlupec byl ealforf AiteMlsA dotPdsponde 2t((2tHée heu pﬁibﬁ )'—"t '
gas?orbyl phgsphate [12] S|P|on EE) W 'iﬁ)‘@ s)-"1t was

cofirra¥angila® thel fdstedai n8d %éﬁiﬂﬂlﬁld7w%fs ﬁﬁ@é@lﬁc @@idj derlvatlve
derivative] Except that 2-heptylundecanol as used in

hateaotiee 6d¥éseds agbleBuldie stfRb@lre! af b0 %13(20}1%9 §AdnA8cyl)-L-
phosphorus oxychl oride, a conpound was 25 produced in

as@®EBG1 | YhédiphHR_ME0 TBONEM Grurity) EXPRP! field WaE 20MPAUMNhsed on

obt ai ned was identified by infrared absorption
L-&Reebicuaeil). R) and nucl ear

Example 8
[Production Example 8 of ascorbic acid derivative]

A sodium salt of 2-[2-(1,3,3-trimethyl-n-butyl)-5,7,7-trimethyl-n-
octyl]-L-ascorbyl phosphate was produced as follows.

With nitrogen substitution, 249.5 grams (1.0 mole) of
5,6-O-isopropylidene-L-ascorbic acid was added to 2000 ml of toluene, 202.4
grams of triethylamine was dripped at room temperature, and the mixture
was stirred for one hour. Then, the mixture was cooled to — 10 degrees C,
and 1003.9 grams (0.9 moles) of a toluene solution of [2-(1,3,3-trimethyl-n-
butyl)-5,7,7-trimethyl-n-octylldichlorophosphate was dripped for one hour,
and the mixture was stirred at the temperature in the previous step for 14
hours. To the thus obtained reaction mass, 12312 grams of an aqueous
solution of 6.7% hydrochloric acid was added, the mixture was hydrolyzed
at 35 degrees C for four hours, and the toluene layer was washed twice with
1000 grams of an aqueous solution of 10% hydrochloric acid and 7.1%
sodium chloride, and further washed once with an aqueous solution of 20%
sodium chloride.

Then, an aqueous solution of 30% NaOH was added to the toluene
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magneti c resonance spectrum (1H NVR, 13C-NVR). From
these results (groups or carbon atons correspondi ng
to the peak positions), it was confirmed that the
t hus obtai ned conmpound was an ascorbic acid derivative
havi ng the desired nol ecul ar structure, i.e.
2-bi s(2-heptyl undecyl)-L- ascorbyl phosphate (91.1%in
layieu thefkof THerdfust dhwasH2Pa M6 {bas (E’t}&rhol'-wé@ a@ehi £dded to the
acid). Exanple 8 [Production Exanple of ascorbic

se}?&ﬂa‘ieﬂeﬁgﬁé‘éué/q}ay@\rSﬂﬂérkéﬂfs%é ﬁ&flxture thereof was subjected to
3-trinmethyl -n-butyl)-5,7, 7-tri met hyl - n-

va&?&iﬁ' &Gdﬁe%%ﬁéiﬁll@ﬁ'to%%W@kBat%%an@ﬂ%ﬁﬁ l%ﬁdfscth'lé’ﬁ’i’én and the
Wth nitrogen substitution, 249.5 grans (1.0 nole

this @'e?ob&@ﬁr&ﬁbéltéﬂ% kiasea Rhe &Gkd ﬁ?ﬁébé‘ﬁﬂe%&@ 0005 of a

t ol uene, 202 grans of triethylam ne was

sodih'nﬁ’pes%lﬁt o'fooﬁm'ﬁ'meg%'i‘ﬁh@th)ﬁnﬁ ch;?l)%xﬁ Wt?lm@ﬁ?yl n- octyl] L-

stirred for one hour. Then ure was cool
ascorh§l ASREKARLE (92RY, ]1910%19[1 anpp § 1%1&'%%@ GQ]CO%1 (based on
tol uene sol ution of (1, 3,3-trinethyl-n-
L,Q&%ybk;§n3)7 trlnethyl n-octyl]dlchlorophosphate was
dri pped for one hour, and the mxture was stirred at

the PREPSLALEGE %t}ﬁ&&@ewfowﬁeS%ﬁaif ebt%edh%&énpo@d was

the thus obtained reaction nass grans of

1deRQHEOYShy S A+ %so@paéglmégte@%glxgr (I(R)a%'r@ for Q{jeﬂ'agnetlc

the m xture ma olyze egr ees our

reémh%e it hs t@ii}@m' @)ceg\rmmzn\rgf%% Oc/g;ﬁg iChe Fltﬂat the thus

0 grams of an aqueous SO droc oric

obtaa(ihgd aifnfodi QG U ﬁgl:(ﬁrﬂlgeacflﬁngefﬁ'éf ?@r h%ﬁlF%?tlhge desired

once W th an aqueous solution of 20% um c

moT&etﬂar aé‘tr%‘&%’@fwsl §°|aUts'09?uﬁﬁf s%@tﬂ’oli’lagt'ﬂ% Fﬁettﬂyf-geoutyl)'

tol uene 26 [ayer ther to adj ust

57Em@ﬁ9bt1y3asnioh@ﬁ]qﬂd@@oﬂmtﬂ}ﬁmpﬁ%@@r at ed aqueous | ayer
hereof, the mxture thereof was subjected to
Using the ascorbic acid derivatives obtained in Production Examples
1, 3 and 4 as active ingredients, the cosmetic materials (lotions) of

Examples 8 to 12 were prepared. The contents of components forming each

ascorbic acid derivative are shown in Table 13.
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vacuum concentration to renove water

distillation, and the

and e

t hanol

t hus deposited crystal wa

filtered and dried to obtain 344.9 grans of a s

salt of 2-[2-(1,3,

3-trinethyl-n-butyl)-5,7,7-trinmethyl

ascor byl phosphate (92.3% in purity).
Tabl @% (based on L-ascorbic acid).

structure of the thus obtained r‘nnmnunr{ Wwas.

- n-oct

yl]-L-

by
S
odi um

The yield was
The ol ecul ar

identified by infrared alﬁg 1(1_38 h%QS éfﬁéﬁ (1 R) larf¢bmparative
nucl ear nmagnetic resonance pec rum Example
13C— NMR). It was confgrmed §hat the fhyg obtlgl ned 2
Oé'g% Was, an as¢orbi crachd dertvative faving the
5] e’é%ﬂg structure, e. al sodi um sal t| of
[lb!l)( 18, BIREEHE hy - but ylg 1 550 - : 0.01
U?OC?tyﬂrIp ﬁmOhlwl n-octyl]-L{ascorbyl phosphate. Using the
@Esephdtec aci d derivatives obtained in Production
ﬁ@my@tﬁa yi-1-3 and|4 as active[ingredients, the
SO LpBjfr 1210 (10110n0) of Bxepipleg 1o 12 vere
%é’ég?r?fi%ldﬁé?cdl)&erl ative|are shown ipn Tablle {3 [27 .
apadribel nlosgbatsar at i ve  Exanpl e of the| i nvention Exanpl €
BaeotbylPl 12 1 2 21241, 3, 3-trinmethyl n-putyl)|-5, 7,
eladdsig@et hyl 0.05 0/5 5.0/- = 0|01 - ) ) | 2.0
sod1um¥ny41rox1cf‘b(’muy anthd_te 2-(2-i|ex(¥i2dreLy6)2-L 0.05
ethanol 5.0 5.0 5.0 5.0 5.0 5.0 5.0
glycerin 10.0 10.0}| 10.0 10.0 10.0 10.0 10.0
POE hydrogenated 05| 05| 05| 05| 05| 05| 0.5
castor oil
purified water balance | balance|balance|balance |balance | balance| balance

[Determination of the skin-whitening effect]

For three months, every night and morning, each cosmetic material

was used by every member of one of a plurality of groups of subjects (each

group consisting of 20 subjects) who are suffering from spots, freckles or

darkened skin. At the end of the three-month period, the individual

subjects made evaluations for the effects of the cosmetic materials they

used by selecting one of the following four categories.

Markedly effective: Pigmentation is barely recognizable.

Effective: Pigmentation has improved.

Slightly effective: Pigmentation has slightly improved.

Ineffective: No improvement in pigmentation has been observed.

Table 14 shows the results of evaluations, in which

symbol © means that not less than 80% of the subjects evaluated the
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- - 10.0 - - ascorbyl phosphate '

2-bi s(2-octyl dodecyl)-L- - - - 10.0 - - ascorbyl
phosphate L-ascorbyl-2- - - - - - 2.0 gl ucosi de

sodi um hydroxide 0.2 0.2 0.05 ethanol 5.0 5.0 5.0 5.0
5.0 5.0 5.0 glycerin 10.0 10.0 10.0 10.0 10.0 10.0
10.0 POCE hydrogenated 0.5 0.5 0.5 0.5 0.5 0.5 0.5

coqiastiomaidriplthidy ade dalkanabhéARCEFO vo168 cliftlctivee
bal ance bal ance bal ance bal ance [Determ nation of the

sy @iboh-Whink &m N gh&f hee1dssthar BOOE amdMeBS thaUeS0% Hfdhe subjects
and norning, each cosnetic material was used by every

evAlRied ©he 0BEsMAbtiR PhafcHial WHely A[RUPHOTMmEYREES! Sffective or
(each group consisting of 20 subjects) who are

effsedit€ring fromspots, freckles or darkened skin. At
the end of the three-nonth period, the individual

syabb] eat snameetieyahbaldnshdwuothanal 1686 tRaRf63MDS the subjects
cosnetic materials they used by selecting one of the

evd laliO® BHe f BMERALCIRAePa]l Mk deldseGhhYRedly effective or
Pignentation is barely recogni zable. Effective:

effEHGVEN @41 on has inproved. Slightly effective:
Pignentation has slightly inproved. Ineffective: No

symBBI OXeRBddnd th4t BEBRhahi A A hResh;0bseMaAHated #Ré Bosmetic
14 shows the results of evaluations, "in which synbol

matOrid®aRsy Whal 410 d%edl) BaRBRYW A effbiGiveib] ect s
eval uated t he

Table 14
Example of the invention Comparative
Example

Skin-whitening effect after
continuously applying A @) © © © X A
cosmetic material

As will be apparent from Table 14, at least 40% of the subjects who
used any of Examples 8 to 12, which contains a predetermined amount (not
less than 0.05 percent by weight) of L-ascorbic acid-2-phosphate ester, felt
that they were markedly effective or effective. Also, more than 60% and
more than 80% of the subjects who used Examples 9 and Examples 10 to 12,
respectively, evaluated the respective cosmetic materials as markedly
effective or effective. Thus, it was confirmed that the skin-whitening
cosmetic material according to the present invention exhibits physiological
activities that are inherent to L-ascorbic acid and beneficial in whitening
the skin.

The following are the composition of typical cosmetic materials
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28 cosnetic material they used as markedly effective

or effective; synbol O neans that not |ess than 60%

and | ess than 80% of the subjects evaluated the

cosnetic material they used as markedly effective or

effective; synbol O neans that not |ess than 40% and

| ess than 60% of the subjects evaluated the cosnetic
commeiifin@lL-4 sy bused dag-phskdaky eefdregd tNSirQictive ingredient. The

effective; and synbol X nmeans that |ess than 40% of
nublrisalby gleles @y ahelaiglet tolisadmRt the coﬂﬁzﬁﬁé“?bréé’iﬁ)’by weight)

used as markedly effective or effective. Table 14
of flaapasddtie cdnipohbetNf the invention Exanple 8 9 10

11 12 1 2 Skin-whitening effect after continuously

[E2opipyé 18] (g8l Qeagd) Q0 X cosmetic material As will be
apparent from Table 14, at |east 40% of the subjects

2'(m0edpﬁy$ﬁﬂd@é3M)Qf'a 1 phofphatd2, whighp contains a
predet er m ned anmount (not | ess than 0.05 percent by
glyeerght) of L-ascorbic acid-2-phosphatgggster, felt
that they were markedly effective or effective. Al so,
etHAH than 60% and nore than 80% of thggsubj ects who
used Exanples 9 and Exanples 10 to 12, respectively,

sodiviah B3ldedxidee respective cosnetic matepigls as
markedly effective or effective. Thus, it was

carbRy ViR d19atert he skin-whitening cospegic material
according to the present invention exhibits

perfiyed ol ogi cal  activities LRahuatequabergnt to
L-ascorbic acid and beneficial in whitening

preservative adequate quantity

purified water balance

[Example 14] (emulsion)

2-(2-hexyldecyl)-L-ascorbyl phosphate 10.0
1,3-butylene glycol 10.0
carboxyvinyl polymer 0.3
squalane 5.0
cetanol 0.8
L-arginine _ 0.3
perfume - adequate quantity
preservative adequate quantity
purified water | balance

[Example 15} (cream)

2-bis(2-octyldodecyl)-L-ascorbyl phosphate 10.0
1,3-butylene glycol 10.0
carboxyvinyl polymer 0.3
squalane 5.0
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the skin. The followng are the conposition of typica

cosnetic materials 29 containing L-ascorbic

aci d- 2- phosphate ester as their active ingredient. The

nunmeri cal values on the right colum are the contents

(percent by weight) of the respective conponents.

[ Exanpl e 131 (gel cream
cetr(?- hept yl undecyl ) - L- ascor byl phosphate2® 0 gl ycerin

10.0 ethanol 5.0 sodium hydroxide 0.5 carboxyvinyl
bepokyger 0.8 perfunme adequate quantity preservative

adequate quantity purified water bal ance [Exanple
L-d4dinfgéul si on) 2-(2-hexyl decyl)-L-ascorbyglg phosphate

10.0 1, 3-butylene glycol 10.0 carboxyvinyl polyner
pePfudnesqual ane 5.0 cetanol Qd@quhtdlig@iamitit§ 0. 3

perfume adequate quantity preservative adequate
prégE@aRhtive purified water bal aneRqulaf lRitk®] (cream

2- bi s(2-octyl dodecyl ) -L-ascorbyl phosphate 10.0
purified water balance
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1, 3-butylene glycol 10.0 carboxyvinyl polynmer 0.3
squal ane 5.0 30 cetanol 2.0 beeswax 3.0 L-arginine
0.3 perfune adequate quantity preservative adequate
quantity purified water balance 3 | Wat is clained
is: 1. An ascorbic acid derivative conprising an
L-ascorbi c aci d-2- phosphate ester or a salt thereof
Whdersetlaitld ighosphat e ester has a branched al kyl-
group, the L-ascorbic acid-2-phosphate ester being of
formula [1] HO HOOO Il HOO- P-OR OR2 (wherein
each of Rl and R2 is a hydrogen (H) atom or an al kyl

1. 0r ou,mnhaa/écagbicbraaﬁah%rMiwchyﬂxiprigsiﬁﬁt aB01cARPPic acid-2-
atons, but not both of Rl and R2 are hydrogen (H)

phaéPhiEle edterl R ASGAIDIthedsofd viREINAL tNE PhoSPIRLD tster has a
wherein said branched al kyl
branched alkyl group, the L-ascorbic acid-2-phosphate ester being of

formula

[1]

HO

HO

(wherein each of R! and R? is a hydrogen (H) atom or an alkyl group having
branches and including 3 to 30 carbon atoms, but not both of R! and R2 are

hydrogen (H) atoms).

2. The ascorbic acid derivative of claim 1 wherein said branched alkyl
group is 2-heptylundecyl group, 2-octyldecyl group, 2-octyldodecyl group,
2-hexyldecyl group, 2-hexyldodecyl group, 2-isoheptylisoundecyl group,
16-methylheptadecyl group or 2-(1,3,3-trimethyl-n-butyl)-5,7,7-trimethyl-

n-octyl group.

3. The ascorbic acid derivative of claim 1 or 2 which comprises a salt
selected from sodium salts, potassium salts, magnesium salts and calcium
salts of the L-ascorbic acid-2-phosphate ester.
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group is 2-heptylundecyl group, 2-octyldecyl group,
2-octyl dodecyl group, 2-hexyldecyl group,
2- hexyl dodecyl group, 2-isoheptylisoundecyl group,
16- net hyl hept adecyl group or
2-(1,3,3-trimethyl-n-butyl)-5,7,7-trimethyl - n-octyl
group. 3. The ascorbic acid derivative of claim1 or 2
whi ch conprises a salt selected fromsodiumsalts,
pot assi um salts, magnesiumsalts and cal cium salts of
4.t he A-pseesdifer peoducdnghdhepiaioebasheld dSdvative dA6e66 claims
for producing the ascorbic acid derivative of any of

1 @l 8) BBid ﬁré@s&co‘iﬂﬂgﬁsﬁi@@@ééﬁﬁ NPbirahEBed @akhhHDof formula [2]
branched al kanol of forrmula [2 wi t h phosphorus

witk YHUsphodas lokySHIVMEs itaesyheal 46y hidinoall Ry RREWRBFhSsphate of

of formula [3] or dial kyl nonochl or ophosphat e of

forf@a U [H dridialkFI366h&ch1bh6p hddphateirab PR 8 UBE tRAEAng the thus
with 5 6-0isopropylidene-L-ascorbic acid obtained by

obt:AaeHi §ithdtnaes Ok hC 585 O WphrBp #HAL AR Y. -a3BSrBIHRI 88 LdWtdined by
the thus obtained substance to acid hydrolysis. [2]

refttihh [4Re58Hi8 RidSwith aldetbnd! anl Bauje@eid? AR uLRBtained
including 3 to 30 carbon atons) [ 3] O 11 d- P-O

substancelo {MBERIrBIFRiES an al kyl group having branches
and including 3 to 30 carbon atons)

[2]

(wherein R is an alkyl group having branches and including 3 to 30 carbon

atoms)

(3]

CH——?—-O—-R
Cl

(wherein R is an alkyl group having branches and including 3 to 30 carbon

atoms)
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33[410 I1I'l dA-P-0- R I OR2 (wherein each of Rl
and R2 is a hydrogen (H atomor an al kyl group havi ng
branches and including 3 to 30 carbon atons, but not
both of RL and R2 are hydrogen (H) atons). 5. A
ski n-whi tening cosnetic material .containing the
ascorbic acid derivative of claim1. 6. The

[4]ski n-whi tening cosnetic material of claimb5 wherein
said branched al kyl group i s 2-heptyl undecyl group,
2-octyl decyl group, 2-0 | dodecyl group,
2- hexyl decyl group, 2- hex Idodecyl gr oup,
2-i soheptyl i soundecyl @Fe@p%)é@&nethylheptadecyl group
or 2-(1, 3, 3-
trimethyl-n-butyl)-5,7,7- Prl%ethyl n-octyl group. 7.
The skin-whitening cosnetic material of claim5 or 6
wherein the content of the L-ascorbic
aci d- 2- phosphate ester or a salt thereof wherein the

(whbesinhadch 6BRehnAaR? & RAATHBSEnalEYA todh @Y Rl §118f10g5mh9 having
80 percent by weight. 8. The skin-whitening cosmet

bra[ﬁ?d}%slo:@ﬂtld QgcﬁﬂMnng £ 80 rdohatbm)i kit nbEBoth BHRAaAMF R2 are
0 0

hydrogen (H) atoms).

5. A skin-whitening cosmetic material containing the ascorbic acid

derivative of claim 1.

6. The skin-whitening cosmetic material of claim 5 wherein said
branched alkyl group is 2-heptylundecyl group, 2-octyldecyl group,
2-octyldodecyl group, 2-hexyldecyl group, 2-hexyldodecyl group,
2-1soheptylisoundecyl group, 16-methylheptadecyl group or 2-(1,3,3-

trimethyl-n-butyl)-5,7,7-trimethyl-n-octyl group.

7. The skin-whitening cosmetic material of claim 5 or 6 wherein the
content of the L-ascorbic acid-2-phosphate ester or a salt thereof wherein
the phosphate ester has a branched alkyl group is 0.05 to 80 percent by

weight.

8. The skin-whitening cosmetic material of any of claims 5 to 7 which

has a pH value of 4.0 to 9.0.
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