Original Specification SPECIFICATION Ascorbic acid derivatives and
ski n-whitening cosnetics Technical field This invention relates to_ascorbic
acid derivatives that are useful as cosnetics and quasi drugs used for
whi t eni ng human skin, a nethod for nmanufacturing |t eigiamd, Sandification
ski n-whi teni ng cosnetics. C Background art It is denerally known that
L-ascorbic acid (vitamn C) has, besides the function of inhibiting |ipid
per oxi des, the functions of pronuti n8 t he roducti on of collagen and
strengthening the i mmune system St mrrémfg%f of inhibiting the synthesis
of nelanin under the skin and reducing and  fading any black nel ani n that
has been Ayearhas gkl demyasives and skin whiteming eosmeldes - known conponent  of
ski n-whi teni ng cosnetics that can inhibit the synthesis and/or reduce
synt hesi zed nel anin, thereby inhibiting "spots” and "freckles". L-ascorbic
acid is extrenely unstable to heat or oxidation and tend to beconme inert or
deconposeTedtemichbfiebd or oxidized. This may make it difficult for
L-ascorbic acid to fully exhibit its expected physiol ogical function. In
order to prevenlhis aseathicraeaites fo asvddbiomecnt danyhdbles, thaltexrre usefal keown a
derivative in which the diol portion of L-ascorbic acid, which is prone to
oxi dat i on¢osmetdubjaact qdatD dphgs phsaide f@s wdritdnicat hamgPaken; a methobdafoiron 1),
and a derivative in which the diol portion is subjected to glycosidation
ﬁ, Path ent pofnufatining)the Baimbesed s&iit velsitehigs cedrbticaci d derivatives are
ighin 1

O Background art

| It is generally known that L-ascorbic acid (vitamin C) has, besides
the function of inhibiting lipid peroxides, the functions of promoting the
production of collagen and strengthening the immune system, the functions
of inhibiting the synthesis of melanin undér the skin and reducing and
fading any black melanin that has been synthesized. Thus, L-ascorbic acid
is 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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hydrophilicity, they are lowin perneability into the skin. In order to

i nprove 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

acyl ated (Patent docunent 3), and a derivative in which position 4 of
L-ascorbic acid is acylated (Patent docunent 4). An L-ascorbic acid
derivative is also known whi ch shows both - superior stability and

bility ijnto.th Ki cyl at i iti 6 qf. L- bi id and

Por thor. bubfabfiRibotaptBe 16w 05 pRse bR b leg, ipy o (Pacent -
bl i cation 5), Patent, d t 1: JP bl j cation.52-18191B, . Pat ent
Gocumont 2. IPBARRT BUBRPERY BRrpsrLSBansk PRAFCtulnaip e Shimbat ont

publicatjon 59-170085A Patent dgcunent, 4. JP patent publication 45-23634B
P ent bR AT e L APOBA i TS aSre It | By desBipiPn 1OPOLEhs BPSH O (et
i nvention Problens to whicgh t i nventi on see a sol uti on However,. t he
deri vat i {2597 %wdp@s@%ﬁawcg%ta_maéwlﬁpetgﬁa anfea gpiatee g whigh wit h

fatty acid is not sufficient jpn chranologjical stabilit o heat and |ight
during sPesidy@ 4ﬂ£i'a§¢qnba% agid 1sa a&fwf gggrem oczungn%/ él:i-w -esterified with
fatty acid cannot _be quickly or sufficiently converted to_ L-ascorbi¢c acid
in the skin befBudeaserbif racdederyasive 1ofalser &kpgsen ovhigh pdeavs dathesent
in the skin. The derivative in which position 6 of L-ascorbic acid is

acyl - est Bupeyiey shmbiliysand permeadiltipjinte the skiphyspedasingspesitionc Gtdfon
cannot also be sufficiently converted to L-ascorbic acid in the skin
because hoascogbid atidmndfrother subierterapesidion 2gagehdsphate sstrrifinatihe ski n.
2

(Patent publication 5).

Patent document 1: JP patent publication 52-18191B
Patent document 2: JP patent publication 03-139288A
Patent document 3: JP patent publication 59-170085A
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 converted to L-ascorbic acid in the skin because no

sufficient amount of esterase or lipase is present in the skin.
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Therefore, it is an object of the present invention 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
t he skin, which can be quickly hydrolyzed by phosphatase, a substance that
is ubiquitous in vivo, and which exhi bits physiol ogical activities that are
i nherent to L-ascorbic acid and beneficial' to health, and a nethod for
produci ng such_an L-ascorbic acid derjvative. Another object of the present
i nvention is tbheyedoraidt ds agkohieghpt Ehe myeserhinvantaen dpirgovids am keep
the L-ascorbic acid stable to _heat and |ight _and thus has a_ | ong _shelf
life, whib@scpebigiamdideridiveadich opn keep glmlsﬁmrbma@w glaklo b0 dgiatk| y
deconposed_by enzynes that are ubiqui;ous in vivo, and which exhibits

physi ol o#néd dighdcandithusshashatlongrshelf hide ewthiely is hagh dnbpermesbildpdnto
beneficial in whitening the skin. Means to solve the problens According to

t he pr esiérm skimy evhichroan be qai¢ldydgrolriodezk by adwepbiatasad subsringatthae
conprising an L-ascorbic acid-2 -phosphate ester or a salt thereof wherein
t he phosishab&Bttes thasva, bndnehech aixkybitgrhysioldwecall aetseididd that are

aci d- 2- phosphate ester being of formula (51 [51 HO HOO 0 11 1 HOdp OR
| OR (wiherent wadhasedorBic arcdd RPnd shendfydabgenhéhthat amd ca methddk ylorgr oup

producing such an L-ascorbic acid derivative.
Another object of the present invention is to. provide a

N skin-whitening cosmetic material which can keep the L-ascorbic acid stable

to heat and light and thus has a long shelf life, which is high in
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, there is provided an ascorbic
acid derivative comprising an L-ascorbic acid-2-phosphate ester or a salt
(j thereof wherein the phosphate ester has a branched alkyl group, the

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

[5]




havi ng branches and including 3 to 30 carbon atons, but not both of Rl and
R2 are hydrogen O atons). The phosphate ester, which is | ocated 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 alkyl
ester portion, the ascorbic acid derivative according to the present

invention is not nodifi at all, so that once.t permeates _into the skin,
even wi t hoTRexsaRe? 06?1%1 i%ﬁé{z the E’él’é??%\_‘%i@@ AEORy AF oﬁ}l}/zaéim Ereup
L-ascorbjc acid (vitamn_ C), phospholipids, etc. by enzynes_ such as
phosphat A8¥ngpranches and e P@&%gi:"’nt(\/?"g@@rh% atoms; Datines otk affisand
beneficial influence on.the bqdy. The branched al kyl group is typically

2- hept yl Bhasehydgeeen (H)atess)l decyl group, 2-octyl dodecyl group,

2- hexyl decyl group, 2-hexyl- dodecyl group, 2-isoheptylisoundecyl group,
16- met hyl hept abbe yihagpbage @ster, which 1s located at position 2 of the ascorbic

2-(1,3,3-trimethyl -n-butyl)-5,7,7-trimethyl -n-octyl group. If the derivative
i s a sal acidi derigapivef endbhypsatlsodiranched talkybt sssipunpravatles smtpdelei oth sal t
or calciumsalt of L-ascorbic acid-2 -phosphate ester. The ascorbic acid
deri vat i scdubilytsbéo prlmd deeiv altives rexeby sallowpng dihegdesirativegta e ansiigd
al kanol of fornmula [61 with phosphorus oxychloride to synthesize
monoal kyhklsabledriopo lkeHp. hate of fornmula [71 or dial kyl nonochl or ophosphat e
of fornula [81, reacting the thus obtained substance with
5, 6- 0- i sopr opyEkdarie-theasghodpleateciadkebt astvad fyrticenctiheg adcoabrorddid aci d
w th acetone, and subjecting the thus obtained substance to acid
hka\Ol ysderivdtiReGtcording to the present invention is not modified at all, so that
)
once it permeates into the skin, even without esterase or lipase, the
derivative is hydrolyzed into L-ascorbic acid (vitamin C), phospholipids, etc.
by enzymes such as phosphatase, which is ubiquitous in vivo. The
derivative has thus a beneficial influence on the body. "

The branched alkyl group is typically 2-heptylundecyl group,
2-octyldecyl group, 2-octyldodecyl group, 2-hexyldecyl group, 2-hexyl-
dodecyl group, 2-isoheptylisoundecyl group, 16-methylheptadecyl group or
2-(1,3,3-trimethyl-n-butyD)-5,7,7-trimethyl-n-octyl group.

C 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.



(wherein Ris an al kyl group having branches and including 3 to 30 carbon
atons) [71 0 C-P-OR (wherein Ris an alkyl group having branches and
including 3 to 30 carbon atons) [81 0 LI CLPOR | 0- R (wherein each
of Rl and R2 is a hydrogen U 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). In order to solve the problens of conventional skin-whitening
cosmaticg($ there is provided a skin-whitening cosnetic material containing
an ascor ]c acid derivative conprising an L-ascorbic acid- 2-phosphate ester
or a salt thereof wherein the phosgpate ester has a branched al kyl group, 5
| the L-ascorbic acid- 2-phosphat =QHer being of formula [5]. The
phosphate ester, which is | ocated at position 2 of the ascorbic acid
derivative and has the branched al kyl group, provides suitable oi

solubili%y to the derivative, thereby allow ng the derivative to be easily

absor bed\whereineRlig .an alkyl group having branches and including 3 to 30 carbon
atoms)
[7]
1
e - Cl— P—0-R
Cl

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

atoms)

(8]

(wherein each of R! and R2 is a hydrogen (H) atom or an alkyl group having
branches and including 3 to 30 carbon atoms, but not both of R! and R? 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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Except the phosphate al kyl ester portion, the ascorbic acid derivative
according to the present invention is not nodified at all, so that once it
perneates into the skin, even wi thout esterase or lipase, the derivative is
hydrol yzed into L-ascorbic acid (vitamn C), phospholipids, etc. by enzynes
such as phosphatase, which is ubiquitous in vivo. The derivative can thus
whiten the skin. In order for the skin-whitening cosnetic material according
to the present invention to fully exhibit its skin-mqiiening effect, the
content ofhe Lpgscorbiccanii & phesphale epiraditiageofdoraulardblt s salt that are
contained in the cosnetic material is preferably 0.05 to 80 percent by

wei ght. The skihheunihospihage cséemtwhichaitlocatedaat ppeiteomBl 9f shprsearhie of
4.0 to 9.0 in order to stabilize the ascorbic acid derivative, thereby

al | owi ng a@d dpsivasover Bnd hebdthldehiraached alkyl ugtoppexpidiides aitadpecvdd
effect. Advantages of the invention Since the L-ascorbic acid according to

t he presesalubbvientd orhe deavativeastimrbby aldowing thehdspivatireest dre ensilys sal t
of which the phosphate ester has a branched al kyl group, the L-ascorbic
aci d, whi glhsdrbedtingowiHe. unstable to heat and oxidation, stabilizes. Thus,
it is possible to inhibit deconposition of the L-ascorbic acid during

st orage bef or e seeptDuhiengphisemhatehealkstorbicr geordicder ithet i agzoabirrorabidg to
the present invention is quickly deconposed into L-ascorbic acid,

phosphol i pefisatietaccbydipposptind peesenhirdfenttond is het who difiddoas ailn svithat Thus,
the ascorbic acid derivative according to the present invention exhibits

physi ol ogbe&d iacpemhtaes ihed theeskiieeedh wAthdutseoskise aei Hpapd the
beneficial to health. The skin-whitening cosnetic material according to the
pr ?‘/\\S“jnt derivative is hydrolyzed into L-ascorbic acid (vitamin C), phospholipids, etc.
by enzymes such as phosphatase, which is ubiquitous in vivo. The
derivative can thus whiten the skin.
In order for the skin-whitening cosmetic material according to the
present invention to fully exhibit its skin-whitening effect, the content of
the L-ascorbic acid-2-phosphate ester or its salt that are contained in the
cosmetic material is preferably 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 expectéd effect.

Advantages of the 1nvention

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
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invention contains as its active ingredient L-ascorbic acid conprising an
L-ascorbic acid-2 -phosphate ester of which the phosphate ester has a
branched al kyl group or its salt. Thus, the L-ascorbic acid becones stable
to heat and oxidation, so that the L-ascorbic acid is less likely to
deconposed during storage before use. During use, the cosnetic materi al
according to the present invention is quickly deconposed into L-ascorbic
acid, phospholipids, etc. by enzynes that are ubiquitous in _the skin such
as phosphatbagaitoys imhEtva nEhesshiee issceehisracl dedsativagatcording itavidet i on
exhi bits physiological actjvities that are inherent to L-ascorbic acid and
benef i ci Rrefantninyeriing exkibite mhymdplogieplpretivities dbatette imdrespnhl to
according to the present invention prevents "spots" and "freckles". By
adjustingf@ﬁ@mbkv&@mh&nﬁﬁ@hﬁﬁcvﬂéxbh%ﬂéhernined range, the ascorbic acid
derivative will exhibits the expected function nore effectively. Brief
descri ption of Thee sBiew mgenFig . cobnstionsmaheripl oxeosding tor decpngsdrite
ascorbic acid derivative of Exanple 1, using reaction formulas; and Fig. 2
shows t henyprmices cohdainr aduds regtivee lagealibnt Iaakcbrbec iacad i compfisirtgcampl e 6,
using reaction fornulas. Best node for enbodying the invention The

L- ascor blcaswirthi® agib@phaseh®ist extaf dfomwhich {hd, phosphat?- ebtandtzed a

al kyl)-L-ascorbyl phosphate is produced as follows: 7 First, using a

nonpol ar bsahslesd aHetleabag dr osadl. Bnes, thlel lousbertieneid bdealhke sobkieziane,
etc., a branched al kanol of formula [61 is reacted with phosphorus

oxychl or hdat and efidasio) sdehsethcChl sddegbidatideisplees ¢ilady ab decobasssede! ect ed
fromtrinethylam ne, triethylam ne, N, N-dinmethylaniline, etc. to produce a

;rrocgal ky deirbdd et@pgechsprdaise. Pufioemitd {hilcosmatidi mhkytial according to
- the present invention is quickly decomposed into L-ascorbic acid,
phospholipids, etc. by enzymes that are ubiquitous in the skin such as
phosphatase, so that the cosmetic material according to the invention

exhibits physiological activities that are inherent to L-ascorbic acid and
beneficial in whitening the 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.

(S

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 shdws the process for producing the ascorbic acid derivative of

Example 6, using reaction formulas.

Best mode for embodying the invention
The Irascorbic acid-2-phosphate ester of formula [5], ie.
2-(branched alkyl)-L-ascorbyl phosphate is produced as follows:
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nonochl or ophosphate of formula [8]. The thus produced substance nay be
supplied to the next step after being isolated by distillation or in the
formof a solution in the nonpolar solvent. In the next step, the thus
produced nonoal kyl di chl orop hosp hate or dial kyl nronochl orop hosp hate is
reacted with 5, 6-0-isopropylidene- L-ascorbic acid obtained by reacting
L-ascorbic acid with acetone, and the reaction product is hydrolyzed by
acid and purified by a conventional nmethod to produce the_ L-ascorbic acid-2
-phosphat e est Eirséf upgrhimenpslar splyaehsalestedfenm teluens, whilergbenzene! ude
2- met hyl decanol , 2-et hyl decanol, 2-propyl decanol, 2-butyldecanol, ..

2- pent yi daehlasebenzenee gicdee dwanchednapianeleetidormuda dét yisdeesemted , with
2-nonyl decanol, 2-nethyl- undecanol, 2-ethylundecanol, 2-propylundecanol,

2- but yl utbesnherus ozyplleridaiatiecibto 29- desaprarfdesimolin thehmssenondéeanol |

- 2-octyl undecanol, 2-nonylundecanol, 2-decylundecanol, 2-nethyl dodecanol,
2- et hyl dbdeeanbicted fromprtopyetgdaceime) friztlylaywh deddENrdimethplemilindodbcanol |
2- hexyl dodecanol, 2-heptyl dodecanol, 2-octyl dodecanol, 2-nonyl dodecanol,

2- decyl dédepeotbice a2-monezikyddiddaroghasptaze i sbHopmyllasbilndecandiaglkadd al so
i nclude al kanol s having branches at positions other than position 2, such
as 16- mewdryddidpt adesphalte afdo2mula I8B- Thi ibtusyprotivedysyb&ahicd -rhay imt hyl - n-
octanol . 5,6-0-isopropylidene- L-ascorbic acid is produced by reacting

L- ascor bisapptied tol thiz weatanp dftet beiny estned 1of dstiédydn atriinghadenin sfich as
8 acetyl chloride or fumng sulfuric acid at -30 to 20 degrees Cel sius, and
i sol ati n@ ddlubpneingthd hbhpslardsolvent.he next step, using a nonpol ar sol vent

sel ected fromtoluene, chlorobenzene, dichlorobenzene, etc., the thus
i_ObCﬁi ned 5, 6-0In the next step, the thus produced monoalkyldichlorophosphate or
dialkylmonochlorophosphate is reacted with 5,6-O-isopropylidene-
L-ascorbic acid obtained by reacting L-ascorbic acid with acetone, and the
reaction product is hydrolyzed by acid and purified by a conventional

method to produce the L-ascorbic acid-2-phosphate ester of formula [5].
‘Branched alkanols of formula [6] include 2-methyldecanol,
2-ethyldecanol, 2-propyldecanol, 2-butyldecanol, 2-pentyldecanol,
2-hexyldecanol, 2-heptyldecanol, 2-octyldecanol, 2-nonyldecanol, 2-methyl-
undecanol, 2-ethylundecanol, 2-propylundecanol, 2-butylundecanol,
C‘ - 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-octyldodecanocl, 2-nonyldodecanol, 2-decyldodecancl,
2-undecyldodecanol and 2-ischeptylisoundecanol, 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
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i sopropylidene -L- ascorbic acid is reacted with nono al kyl di chl orop ho
sphate of fornmula [71 or dial kylino nochloropho sp hate of fornula 181 at
-20 to 20 degrees Celsius in the presence of a base selected from
trimethylamne, triethylamne, N, N-dinmethylaniline, etc., and the thus

obt ai ned substance is hydrolyzed by an acid selected from hydrochloric
acid, sulfuric acid, acetic acid, etc. at - 10 to 50 degrees Cel si us.
During this sLe iin order to reppve any renmaini ng base, the_ substance is
washed wi39et¥ Cgquad%@érf%lwaugfgm%am aki a,30ste R0rdegreesLolsiuacandc acid
or an aqueous solution of an inorganic salt such as sodium chloride,

pot assi unselitsng deby gngroltemMngnl ori de, sodi um car bonat e, pot assi um
carbonate or saodi um hydrogen carbonate, and the nonpolar solvent is renoved
by evapor at i on.ln thingr sigpal waipgi 8 werpoled, sdvent sabdnsed fpry tpluensscor byl
phosphate of fornmula [51 is isolated by columm chronat ography.

Al t er nat i ahdbyobdnzemmy bdichlprilieaxtens, t hetmextthet eghius t mbtatmadn of,6a0-

et hanol or glycerol solution. Thus, the ascorbic acid derivative according
to the priggpropylmearLomswahidaciidsisl wtaetie divd thunbhoelkkydeichdyropdratipharty

met hod. Specific conmpounds of the ascorbic acid derivative of formula [51
accor di npft fornhd apk7d sendizilky bnonhochlonop hidsp 1P te2e firfermydlehe (811 9+ 1= 48 ctor BY |
phosphat e, 2-(2-ethyldecyl)-L-ascorbyl phosphate, 2-(2-propyl decyl)-

L- ascor bydegriees pBelistus an(thd piybaaay bf -d base avdiyttedhbophairemethyldmine,
pentyl decyl ) -L-ascorbyl phosphate, 2-(2-hexyldecyl)-L-ascorbyl phosphate,

2- ( 2- heptirictdsyhinihe aBCNF Hithetiidapilahe, e2: ( 2ndahyl tegy bhtdinedcailiythned
phosphat e, 2-(2-nonyl decyl)-L-ascorbyl phosphate, 2-(2-nethylundecyl)-L-

ascor byl jphhgabslyeed 2% 2netduil uadeesd fiomsaoabydhlphies pbial esul2utid- acid,
prepyl undecyl) - L-ascorbyl phosphate, 2-(2-butylundecyl)-L-ascor byl
acetic acid, etc. at — 10 to 50 degrees Celsius.

During this step, in order to remove any remaining base, the
substance is washed with an acid such as hydrochloric acid, sulfuric acid or
acetic acid or an aqueous solution of an inorganic salt such as sodium
chloride, potassium chloride, ammonium chloride, sodium carbonate,
potassium carbonate or sodium hydrogen carbonate, and the nonpolar
solvent is removed by evaporation. If higher quality is desired, 2-(branched
alkyl)-L-ascorbyl phosphate of formula [5] is isolated by column

Q 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-hexyldecy))-L-ascorbyl phosphate,
2-(2-heptyldecyl)-L-ascorbyl phosphate, 2'(2'octyldecyl)'L-ascorbyl
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phosphat e, 2-(2-pentylundecyl)-L-ascorbyl phosphate, 2-(2-hexylundecyl)-
L- ascor byl phosphate, 2-(2-heptylundecyl)-L-ascorbyl phosphate,

2- (2-octylundecyl)-L-ascorbyl phosphate, 2-(2-nonylundecyl)-L-ascor byl
phosphat e, 2-(2-decyl undecyl)-L-ascorbyl phosphate, 2-(2-nethyl dodecyl)-
L- ascor byl phosphate, 2-(2-ethyl dodecyl)-L-ascorbyl phosphate, 2-(2-
propyl dodecyl ) - L-ascor byl phosphate, 2-(2-butyl dodecyl)-L-ascor byl
phosphat e, 2- 2-pentéldodecyl)-L-ascorbyI hosphat e, 2-(2-hexy|dod%gzl)-L-
ascor byl PHeeEBRLe .2  Q-nonHdseyh dodeegrhyl pheephaty. BH3gprthdungecpl)-L-
octyl dodecyl ) -L-ascorbyl phosphate, 2-(2-nqnyl dodecyl)-L-ascor byl
phosphat @scerhyl- dedpspbatsy| )Z'LZ'aghﬂmgdeCﬁHogmébylz- (whaspdedg] dodrédyl ) -
L-ascor byl phosphate, 2-(2-isoheptyl- isoundecyl)-L-ascorbyl phosphate,
2- ( 16- mergpyamdtatylyadconkylor byphpspkateat e, zi%by(czlmewﬂ)dﬁmcprbyl
ascor byl phosghate, 2-bi s(2-ethyl decyl)- L-ascorbyl phosphate, 2-bis(2-

propy| de@ylopp hatecéri@ypemiydapiacy) - 12abeatdd bphysmleate, ) 242 deorylbytecyD)-
phosphat e, 2-bi s(2-pentyl decyl)-L-ascorbyl phosphate, 2-bis(2-hexyldecyl)-

L- ascor bli-aptuobyhat ephasphs(e2- he@t (2-Hepyyundeagh ok ascopyds phatlmsphatte s ( 2-
octyl decyl ) -L-ascorbyl phosphate, 2-bis(2- nonyl decyl)-L-ascorbyl phosphate,
2- bi s( 2- 2efhytiyidrdydy))) I-ascablyy| phosphate, 2-{@-a¢RykinddeybdBeydcorbyl

ascor byl phosphate, 2-bis(2- propylundecyl)-L-ascorbyl phosphate,

2- bi s( 2- pliopphatec 2HR-de@dandbyyl) dhasphdiyd, pRodilsd 2 p2iiLyhutidddytided -
ascor byl phosphate, 2-bis(2-hexylundecyl)-L-ascorbyl phosphate, 2-bis(2-

hept yl undeayéarbll assiasspatphopiptthyldobesyR-I0akybibideciyhdsphaegordbys-
phosphat e, 2-bi s(2-nonyl undecyl)-L-ascorbyl phosphate, 2-bis(2-

.deey| undeeypytdodasgDriscofpgphat ?ho@pl@é@( 2- meg g iagedoddey - Besbbyl 10 |
phosphate, 2 -bis(2 -ethyldodecyl) -L- ascorbyl phosphate, 2-bis(2-

phosphate, 2-(2-pentyldodecyl)-L-ascorbyl phosphate, 2-(2-hexyldodecyl)-L-
ascorbyl phosphate, 2-(2-heptyldodecyl)-L-ascorby! phosphate, 2-(2-
octyldodecyl)-L-ascorbyl phosphate, 2-(2-nonyldodecyl)-L-ascorbyl
phosphate, 2-(2-decyldodecyl)-L-ascorbyl phosphate, 2-(2-undecyldodecyl)-
L-ascorbyl phosphate, 2-(2-isoheptyl- isoundecyl)-L-ascorbyl phosphate,
2-(16-methylheptadecyl)-L-ascorbyl phosphate, 2-bis(2-methyldecyl)-L-
ascorbyl phosphate, 2-bis(2-ethyldecyl)- L-ascorbyl phosphate, 2-bis(2-
propyldecyl)-L-ascorbyl phosphate, 2-bis(2-butyldecyl)-L-ascorbyl
(\ phosphate, 2-bis(2-pentyldecyl)-L-ascorbyl phosphate, 2-bis{2-hexyldecyl)-
- L-ascorbyl phosphate, 2-bis{2-heptyldecyl)-L-ascorbyl phosphate, 2-bis(2-
octyldecyl)-L-ascorbyl phosphate, 2-bis(2- nonyldecyl)-L-ascorbyl phosphate,
Z'Bis(2'methy1undecyl)'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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p ropyldo do cyl) - L - ascorbyl phosphate, 2 -bis (2 - butyldo de cyl) -L -
ascor byl phosphate, 2 -bis(2 -pentyldodecyl) -L- ascorbyl phosphate,

2- bi s(2- hexyl dodecyl)-L-ascorbyl phosphate, 2 -bis(2 -heptyl dodecyl) -L-
ascor byl phosphate, 2 - bis (2 - octyldo de cyl) - L- ascorbyl phosphate,
2- bi s(2- nonyl dodecyl ) -L-ascorbyl phosphate, 2 -bis (2 - decyldo de cyl) - L
- ascorbyl phosphate, 2-bis(2- undecyl dodecyl) -L-ascorbyl phosphate,

2-bi s(2- |soheptylisoundecyl)-L-ascorbyl phosphate, )

2- bi s( 169h‘€§P@@Wept ad%'@yf'r()%:eq)l%@%?%glﬁmmhﬂ e, ahpsphate,  2-bis(2-
2-bis[2-(1,3,3-trinethyl-n-butyl)-5,7,7-trinmethyl- n-octyll-L-ascorbyl
phosphat B?Oﬂﬂébéb@}r(ﬁ#ﬁﬁﬁﬂ‘lﬁ%@ cdnpsihadeq) | ZFW@{%@@WHQ&FYBFIGWOEJ?S%Ched
at position 2. But needJ?ss to say, the ascorbic acid derivative according
to the pphesphateyentd bis(Fmpentsldosecyhcl.udicogben al kyosphpteup bRdnstixd at a
position other than position 2, such as

2-[2-(1, h?&yldqdmyﬁyﬂ?ﬂmcmhﬂl ) -Bhasphate mehyis(Zrheptyldodecubclbrasgbrbyl
phosphate. The ascorbic acid derivative according to the present invention
may be pbpbpkatk,wi t h2-bne(206ctyidadecybelendcorhyl udi moapkate, met thisédts such
as sodiumsalts and potassiumsalts, alkali earth nmetal salts such as

cal ci um neayldodengrbgsesrhyh salphesphasé,c ais(ZdiedgldideyBsLarsgbrivyle, and
organic am nes such as triethanolamne. In order for the skin-whitening
cosnet i cphatehat, ac2dridingndectldedepydentscorbsdnt i photphhitd,| y Bebieét- its
ski n-whi tening function, it preferably contains such L-ascorbic acid- 2

- phosphaismhestelisoundés/ 13- dsdotbgh qmusphatk, @-B(16-H6tlpdhepniddyyinei ght .
If its content is less than 0.05 percent by weight, the cosnetic material
Wi B not Lrgsteabyl pRosikhatenainderbig 2F (1N8 13-t nfdt hy#ld-batyl) &, 7 dbiimelthyi-t s
cdntent exceeds 80 percent by weight, the cosnetic material may not give

good feehta@dsl]tD-ddaerbidephydidibtapdliccdbbPembBatiwfed corhpbunds all include
alkyl groups branched at position 2. But needless to say, the ascorbic acid
derivative. according to the present invention may be one including an alkyl
group branched at a position other than position 2, such as
2'[2"(1,3,3-trimethyl'n'butyl)*5,7,7'trimethyl-n'octyl]'L'ascorbyl
phosphate.
The ascorbic acid derivative according to the pfesent 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.

11



Thus, nore preferably, the cosnetic material contains the above substance
in an anount of 2 to 50 percent by weight. The pH val ue of the

ski n-whitening cosnetic material according to the present invention is not
particularly limted. But preferably, the cosnmetic material according to
the invention has a pH value of 4.0 to 9.0 to inprove stability during
storage. Qutside this range, the ester tends to hydrolyze, thus
destabilizing the cosnetic naterial. Besides the abovenentioned essenti al
conponent Ehughmorg mn@fwahlﬁnthegcme@mmaml@l reihtaine dhei akpteosubrtapcesent
invention may contain conponents used in ordinary cosnetics, drugs and
quasi dr ugsan asmvzhnégf&tlon%bppm@ttlw wenghti fi ers, hunectants, thickeners,
active drug conponents, preservatives, pignments, powders, pH adjusters, W
absorbers,  antThxipdhntaduared tﬂj@mkmﬁewhl&paugfcqsrmﬂle mar@wm@lnaecarduhgxde
liquid paraffin, Vaseline, mcrocrystalline wax, squal ane, jojoba oil
beeswax, idar nmalsam\/amvemimi ilmenot opavtcwolar]y chingited. Bt mie@#mrbly,l ¢hhol S,
fatty acids, esters of higher alcohols and fatty acids and silicone oil.
Speci fi ¢ ammatié nexterialcdaedednentothe insemtiontlant 5 pHichlas of dl. ¢ ox\Ped hyl one
al kyl ether, polyoxyethylene fatty ester, polyoxy-ethylene sorbitan fatty

ester, sombptar bedbiitesderinggbiaapen Oaldide t@8s afangeglnhel yewiri teddd ty ester
and pol yoxyet hyl ene hydrogenated castor oil, anionic surfactants such as

sodi um stlepdl}zé athat @estabiigherile ssmhadt aMierigluch as soy phospholi pid,
and cationic surfactants such as al kyltrinmethyl ammoniumchloride. Specific

hurnectants i ncBékigeg! YaBei N, alshidthé@lionsd! | te¥sentiagl t'do@izporﬂé’rﬂi@)" eRe
gl ycol, polyethylene glycol, 1,3-butylene glycol, and 1 pent anedi ol .

Speci fi ¢ émhc%m@rrﬁngwsml@%ﬁmﬂam Q&éorﬁ%g’%rthé(%éﬂ%& 119L‘=€ﬂt10n may
methyl eel I ul ose, polyvinyl pyrolidone, gelatin and ciay mnerals such™ as

bent oni t econ?ASE | dontp Sirdh 6 udE ¥ AnC OPRIRNREN SodhEtivEe d¥hbaMAE qdd¥! drugs,

such as oil components, emulsifiers, humectants, thickeners, active drug

components, preservatives, pigments, powders, pH adjusters, UV absorbers,

antioxidants and perfumes. |

Specific 01l components include _ liquid paraffin, Vaseline,

microcrystalline wax, squalane, jojoba oil, beeswax, carnauba wax, lanoline,

olive o1l, 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 such as sodium stearoyl lactate, amphoteric surfactants

such as soy phospholipid, and cationic surfactants such as alkyltrimethyl

ammonium 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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12 derivatives, allantoin, glycyrrhetinic acid and its derivatives, and
animal and vegetable extracts. The skin-whitening cosnetic materi al
according to the present invention is not specifically Iimted, provided it
contains the above-described ascorbic acid derivative as a skin-whitening
active ingredient, and can be produced by a known nethod enpl oyed to
produce ordinary cosnetic materials. The skin-whitening cosnetic materi al
can be used not onIY as general - purpose skin cosnetics but as quasi drugs
and ext ef¢rivativags allantoimayglysyprhniinisdasid gadiissislertiativess. apnd jamimed f or m
of cream enulsion, liquid, gel, ointnment, packs, sticks or powder. Exanple
I [Produc@ﬁ@ﬂegﬁﬁﬂﬂpéﬂﬁf@ﬂﬁascorbic acid derivative] As will be apparent
fromthe production steps shown by reaction formulas in Fig. 1,

2- (1, 3, 3-tri net’hie - skimamhijersng, zosmietast Myhtarislc tagnordingwhip c bhé spresemdnched
al kanol , was reacted w th phosphorus oxychloride to synthesize

[ 2- (1, 3, 3inventeithylisn- bat y| §pesifically r i mmtitad,- npoetidel diichlconvainzhogphat e,
whi ch is a nonoal kyl di chl orophosphate. The thus synthesized substance was
react ed wihdvesdésdribsdbpuspythicdenetd - dasivativiec @ci d elitinimboenhyg r aativieng
L-ascorbic acid with acetone, and the thus produced

i sost ear yingdeQidrspprepyhh denpreduadpy phosphatnectlasl oygrloyyd ed poduce
hydrochl ori ¢ acid, washed, isolated and purified to produce

2- (2- (1, JpRhbharyebbitetic bidtpk)xdS, Thé-dkihmehitenifie @obietid nageeidlydan be
phosphate. (In Fig. 1, the assigned nunbers of peaks at 13C-NVR, which is

descri bedusddimit, odliy€ak NEineahbghurpblosv dkie doxehati el dhutsynidiesi sdisiggpandr e
described in detail. WSynthesis of 5,6- 0 -isopropylidene -L- ascorbic
aClzd\_.l external drugs, and may be provided in various forms, e.g. in the form of

cream, emulsion, ligumd, gel, ointment, packs, sticks or powder.

Example 1
[Production Example 1 of ascorbic acid derivative]

As will be apparent from the production steps shown by reaction
formulas in Fig. 1, 2-(1,3,3-trimethyl-n-butyl)-5,7,7-trimethyl-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-

Q phosphate, which is a monoalkyl dichlorophosphate. The thus synthesized
| substance was reacted with 5,6'0"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, 1isolated and purified to produce
2-(2-(1,3,3-trimethyl-n-butyD-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 5,6-0-isopropylidene-L-ascorbic acid

13



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 grans (1.0 nole) of L-ascorbic acid was added. The

m xture was then reacted at the tenperature of the previous step for 17
hours, filtered and washed with cold acetone to obtain 249.5 grans of

5, 6-0-isopropylidene-L-ascorbic acid (86.7 % in purity) in the formof a wet
cake. (2) Synthe5|s of [2-(1,3,3-trinethyl-n- butyl) 5, trimethyl -n-octyll
di chl orop he spVidt @lwgﬁnrﬁ%h%géﬁl%b%i Buatiagns (8Homal 9%)f0f afelone wWad 138. 0
grans (0.9 erthgl es) of phosphorus oxychloride w%re added and cooled to - 10
degrees cooladiehid desragsdl. adSoguamsi0 g mpdes) i unnng swifegic acid i n
mol ar ratio) of 2-(1,3,3-trimethy]-n-butyl)-57,7-trinethyl-n-octanol and
91.1 gr an‘B’a@@lTWPﬁ?d)l%lsd 156.1 gra h@nm@laiﬁ Tdpsppdde agit waseadilad UFbe was

reacted for 12 hours at O degrees C. The mxture was then heated to 25
degrees Qnimfwreawasriherhybastiedeahyle dempriadaraad thenpvedioy ftept fri g to
obtain 1003.9 grans of a toluene solution of
[ 2- (1, 3, Shoutispefiltgred-dnd yWwisked  Withr cokl agbtor@ to- oltainl 2dDdhlgraops hxﬁsp
hate (34.7%in concentration). (3) Synthesis of
2-[2- (1, 35,8-Oriisnpropstlideduiyhdcorbit, Feitdr (8627 By lin pudty)l in the fmoordfyd wet
phosphate Wth nitrogen substitution, 249.5 grans (1.0 nole) of
5, 6- 0-i soprkepyl i dene- L-ascorbic acid was added to 2000 ml of toluene, 202.4
grans of triethylam ne was dripped at roomtenperature, and the m xture was
stirred f@ orfythesis Thef, {2418, 3ttuteectiad wdoltgd)-57,7-tiindegrlensctyl] and
1003.9 grams (0.9 noles) of a toluene solution of [2-(1,3,3-trinethyl-
n- @yl ) -dichlofophiospRhty| - n-octyl | di chl orophosphate was dripped for one
With nitrogen substitution, 540 m! of toluene and 138.0 grams (0.9
moles) of phosphorus oxychloride were added and cooled to — 10 degrees C.
To this mixture, a solution of 243.5 grams (0.9 moles; 1.0 in molar ratio) of
2-(1,3,3-trimethyl-n-butyl)-5,7,7-trimethyl-n-octanol and 91.1 grams (0.9
‘moles) of triethylamine was dripped, and the mixture was reacted for 12
hours at 0 degrees C. 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-trimethyl-n-butyl)-5,7,7-trimethyl-
O' n-octyl] dichlorophosphate (34.7% in concentration).
(3) Synthesis of 2-[2-(1,3,3-trimethyl-n-butyl)-5,7,7-trimethyl-n-octyll-L-
ascorbyl phosphate
With nitrogen substitution, 249.5 grams (1.0 mole} of
5,6-0-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-octyll dichlorophosphate was dripped for one

hour, and the mixture was stirred at the temperature in the previous step

14



hour, and the m xture was stirred at the tenperature in the previous step
14 for 14 hours. To the thus obtained reaction nmass, 12312 grans of an
aqueous sol ution of 6.7% hydrochloric acid was added, the m xture was

hydrol yzed at 35 degrees C for four hours, and the toluene | ayer was 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 solution of
20% sodi um chl ori de. The tol uene | ayer was then subjected to columm

chr omat odiesiph¢, hewes.aTe el dhag phtinedn renetienf mass, shfsjlecgsams of vaguum
concentration (35 degrees C_ 2 Torr) to renove toluene by Cl distillation to
obt ai n 33BI'®eapsanslwion-qf26. (7 hislnochhsiayicid-wasyaddel, 7ile mixture was
trimethyl -n-octyll-L-ascorbyl phosphate (94.6% in purity). The yield was

66. 6% ( balwedradyzdd stc8bbilegersisdC fThdom| boursr apdr tiee woduete tlaget Hugs

obt ai ned 24241, 3,3-trimethyl-n- butyl)-5,7,7-trinmethyl-n-octyll-L-ascor byl
phosphat evasked denté faiield MO0 grdmardchmbgoepus ol spent ofuhd ¥l By demthlonic| ear
magneti c resonance spectrum ('H NVR 13C-NMR). The results (groups or
carbon atand amdr7 E%pentung chdotile, prdkiyroket mandledaorces hdbh dmafakbas 1 to
3. It was confirnmed that the thus obtained conpound was an ascorbic acid
deri vati vlutiawi o) 20%e sodsim ashlovidec Mar tsluenet layer wae.then subjected to
242-4,3,3-trimethyl -n-butyl)- 5,7,7-trinmethyl-n-octyll-L-ascorbyl phosphate.
Tabl e 1 3&I0n(rOchrdnabodiGptil and285ép Wt elb i ctlor 3 heR904vad bhibjedted t&H3) 2
8 6 171 FCH, ~ 12161 (M .

vacuum concentration (35 degrees C; 2 Torr) to remove toluene by
i Q distillation to obtain 338.9 grams of 2-[2-(1,3,3-trimethyl-n-butyl)-5,7,7-
trimethyl-n-octyl]-L-ascorbyl phosphate (94.6% in purity). The yield was
66.6% (based on L-ascorbic acid).

The molecular structure of the thus obtained 2'[2'(1,3,3'trimethyl-ﬁ-
butyl)-5,7,7-trimethyl-n-octyl]-L-ascorbyl phosphate was identified by
infrared absorption spectrum (IR) and nuclear magnetic resonance
spectrum (UH-NMR, !3C-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)-

O

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

Table 1
IR KBr (cm™)
_3370) (oW ! _ 1765 (C=0)
2954/ (CHy) _ 0 1eT3lc=0)
2904) (CH) T3 )
2867\ (CH) L l216[(p=0)
2715¢ (P-0H) 1043 {P-0-C)
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(P-011) 431 (P-0-0 1 Table 2 IHNWVR 6 (ppm from T TMS in CDC13 1.02
(CH3-15,24,t, 6H) 1.30 (CH,-9-16,18-23, bs, 28H) 1.54 (CH8, bs, IH 1.71
(6-0H, bs, 1H) 1.80 (5-OH, bs, 1H) 3.47 (CH -7, m 2H) 3.61 (CH2-6, m
2H 3.97 (CH5, m I H 4.76 (CH4, m | H Table 3 13 CGNWR 6 (ppn) from
TM5 in CDC13 169.8174 (C-D 31. 2065 (C-18) 29.6803 (C-2 1) 1059. 2013 (C 3)
31. 0443 (C20) 29. 5563 (C 14) 114.209 (G 2) 30. 0714 (C22) 29. Mr
(G19) 77. 515 (CG4) 30. 0333 (G 11) 28.8314 (C10) 69. 4838 (C6) 29.
9474 (C-15) 22. 6029 (C-16) 69. 4265 (C5) 29. 9093 (C9) 22. 4789 (C 23)
63. 0931 (C-7) 29. 8139 (C-13) 18.7399 (C 17) 38. 0741 (C8) 29. 7376 (C
12) 18. 6 15 9 (G 24) Exanple 2 [Production Exanple 2 of ascorbic acid
derivative] Except that

2-(1, 3, 3-TableeZ hyl - n-butyl )-5,7, 7-trinethyl -n-octanol as used in Exanple 1
was used in the nolar ratio of 2.0 based on phosphorus oxychloride, a

conpound was produced i NgeNpRt |y Gt(Bﬁmfﬁ'Hi‘ﬁ mnleé])@g in
1.02 (CH;-15, 24 ,t, 6H)
130 (CH,9~16, 18~23, bs, 28H)
1.54 (CH-8, bs, 1H)
1.71 {6-OH, bs, 1H)
1.80 (5-OH, bs, 1H)
3.47 (CH,-7, m, 2H)
3.61 (CH,-6, m, 2H)
- 397 (CH-5,m, 1H)
O 476 - (CH- m, 1H)

Table 3

PC-NMR 8 (ppm) from TMS in CDCl,

169. 8174 (C-1) 31. 2065 (C-18) 29. 6803 (C-21)

159. 2013 (C-3) 310443 (€-20) 29. 5263 (C-14)

114, 209 (C-2) 30. 0714 (C-22) 29.0127 (C-19)

77. 015 (C-4) 30. 0333 (C-1D) 28. 8314 (C-10}

69. 4838 {C-6) o 29,9474 (€-15) 22. 6029 {C-~16)

69. 4265 (C-D) 29. 9093 (C-9) 22. 4789 (C-23)

~ 63. 0931 (C-T) 29. 8139 (C-13) 18. 7399 (C-1T})
(J 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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Exanpl e 1. The conpound obtained was identified by infrared absorption
spectrum (1 R) and nucl ear magnetic resonance spectrum (' HNVR, 16 13C NWR).
The results (groups or carbon atons corresponding to the peak positions)
are shown in Tables 4 to 6. It was confirned that the thus obtai ned conpound
was an ascorbic acid derivative having the desired nol ecul ar structure,

i.e. 2-bis[2-(1,3,3- trimethyl-n-butyl)-5,7,7-trinmethyl-n-octyll-L-ascor byl
phosphate (91.1%in purity). The yield was 20. 1% (based on L-ascorbic
acid). The-NNEIUTHe Sdauled W udfs dNeatBiis abbdl Asde SUMBUBGd thshawk by
formula [91, which includes the assigned nunbers of peaks at 13C-NVMR 191

18' 14’ b@tfnkd ard Shokh tn 18h1& 4 th%. 1 0_ 0 10, HO' Z06 50310 7
7921I€J3IQ12 14 HOOP-0 11 13 11 0 17 18 16 18 Table 4

It was confirmed that the thus obtained compound was an ascorbic
acid derivative having the desired molecular structure, i.e. 2-bis[2-(1,3,3-
trimethyl-n-butyl)-5,7,7-trimethyl-n-octyl]-L-ascorbyl phosphate (91.1% in
purity). The yield was 20.1% (based on L-ascorbic acid).

The molecular structure of the thus obtained compound is shown by

formula [9], which includes the assigned numbers of peaks at 13C-NMR.

[9]

Table 4
T , e
| 33941 (OH) 17311 (C=0)
| 29550(CH) ;| 1469:(CH) |
ST 11 1LY | S N o 12041 (P=0)
: 17761 (C=0) {10341 {(P-0-C)
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IR Ur (ca-') 33M (OH) 1731 J 1469~ WHO 29051 (CH) 12041 (P=0) 0 -0-0
1034i (P 17 Table 5 H NVR (ppm) from TMS ia CD30D 0.90-0.95 (CH, -17, 24 34
41 CH2-9- 16, 18- 23, 28-35, 37-42, bs, 40H) 3.67 (CHz-7, nn~ 214) 1 3.92 4.15

(CH2-6, ni, 2H Table 6 13 C-NVR (5 (PPM 1YG Il TMS in CD30D 16 9. ~ | 74
(C IL_ 48.5 28.8314 (C-12) 159, 2013 (C-3) 4 (C 11) 28. 6502 | C -21)
(C2j 3128. 5548 (G 10) (G4) 37. ~S 4-7 TC--1 ~j 26. 1321 7)
(C-7) 37. 7402 (C-22) 25 979 4). 7 (C23) (C5) --LALE7 3:2:: ECID6
7-T-. .. g]%.5912 63. 0931 (C-6) 37. 4255 (C-20) 9 1 -5) 18. 739 1 53,
40221 (C 83597 0127 (G 19) |

'HNMR | (ppm) from TMS inCD;0D | f

| 0.90~095 |(CH;-17,24, 34, 41, CH>-9~16, 18~23, 28~35, 37~42, bs, 40H)
367 (CHAT,m2H) |
3.92 (CH-5, m, 1H)

415  |(CHa6, m, 2H) |

Table 6
PCNMR | 6 (ppm) from TMS in CD;0D
o 169. 8174 (C-1) | 48.5567,(C-9) T 28. 83141(C-12)
o 159, 2013] (C-3) | 48.29921 (C-11) ~1728.6502](C-21)
114. 209/ (C-2) 38 0741 (C-13) [ 28, 5548 {C-10)
T0.5180(C-4) 1 37.8547|(C-18) 26. 13211 (C-1T) |
69. 48381 (C-7) | . 37.7402;(C-22) 25. 9795/ (C-14)
| __69. 4265] (C-5) . 37.4732/(C-18) | 25. 9127} (C-23)
.. 63.0931](C-6) - 37.4255!(C-20) | 18. 73991 (C-15) |
L 53.4022{(C-8) | 29. 01271 (C-19) 18. 6159] (C-24)
Example 3

[Production Example 3 of ascorbic acid derivativel

Except that instead of 2-heptylundecanol as used 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
(*H-NMR, 13C-NMR). The results (groups or carbon atoms corresponding to
the peak positions) are shov?n 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

18



6 1-5 9 -(C--2 4) Exanple 3 [Production Exanple 3 of ‘ascorbic acid
derivative] Except that instead of 2-heptylundecanol as used in Exanple 1,
2- hexyl decanol was used, a conpound was produced in exactly the same nanner
as in Exanmple 1. The conpound obtained was identified by infrared
absorption spectrum OR) and nucl ear nagnetic resonance spectrum ('H NVR
13CG-NWR). The results (groups or carbon atons corresponding to the peak
posi tions) es 7. to 9. It was confirmed that the thus

hown j n. Tab
obt ai ned feb%%&iaglﬂm&ﬂigh %Ll&ﬁl%ﬁ the gssignedr nymbeye of pepkg atnéCabidRed

nmol ecul ar structure, i.e. 2-(2-hexyldecyl)-L-ascorbyl phosphate (69.7%in
purity). The yield was 63% (based on L-ascorbic acid). The nol ecul ar
structure of. the thus obtained conmpound is shown by 18 I formula [101,

whi ch i ncllé@ks the assi gned nunbers of peaks at 13C-NVR [101 6 HZOH -~s
HOCHo, 02 3 TC9 11 13 2, 2 10 12 14 HOO- 1 P 1 -0

G?HZOH
5
4
JE 9” e, H o8 L
o 2\0___5__0,/’ - IV NIZaNT!
0 HE AU
15 16 8w n
Table 7
R __ KBr {em™ -
3352 (0H) 1677 {C=C)
2956 (CHy) 1467 (CHy)
2926 (CH) 1219 (P=0)
2856 (CHy) 1040 (P-0-0)
1764 (=0
N Table 8

\_./'I

'H-NMR | 6 (ppm) from TMS in CD3;0D

089 |CHoAsBgeH) ||
1.10~1.33 |(CHz9~ 14, 16~23,bs,26H) |

160 |(CH-8,bs, 1H) L

343  (CHx1,d,J=52Hz,2H) =

3.67  |(CHy6,m 2H)

393  [(CH-S,m, 1H)

490  |(CH-4,m, 1H)
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0 1515 18 20 23 Table 7 IR KBr (cm') 3352 (OR) 1677 (C=C) 2956 (Cl12)
1467 (CH3) 2926 (CID 1219 (P=0O) 2856 WHO 1040 (P-OC) 1764 (C=O Table 8
ISD H-N'M R5- (pp-m')- -from -, T-1-Vi- - M, -C" -3 D 0.89 6H)
--1,10~~1.33 j(CH -9-14,.16--23-,-.bs,26H) ,43 CH2 d, J=1.2 ~H z~ 2H) 367 C
26, 3 .93 _CHS5, 1) 19 Table 9i 13 i CGCNWR 6 (ppm) fromTMs in CD30D

~j LI . 4093, CA 33. 0614 C-13) 27. 9203 1 (G-20) 1 1613-807 i _ 0C3)___ 6
C 211 27. 72-95-T G 17) - (CG2) 31.,_7928_. -W -2 -7. 7104 1 (C18) (C4)
31. 0393 Tablé@ 23. 7234 (C-14) 3Q-1734.1 110.) 23. 7234 1 (C

BCNMR | 6 (ppm) from TMS in CD;0D E |
161.4093 T (C-1) 33.0614 1 (C-13) | 127.92031 (C-20)
 161.3807 | (C-3) ; 1329756 (€-21) L 21.7295 | {C-17) -
- €-2) 1317928 | (C-9) (27,7104 (C-18)
76,9187 | (C-4) o1 31,0393 1 (C-16) | 0 23.7234 (C-14) |
. 6164 ¢ (C-B)  130.7341) (C-10) | . 123.7234] (C-22) |
_70.4708 | (C-5) ! . 130.70651 (C-1D : . 014.43311 (C-18) i
63.2884 | (C-7} | . 130.6578: (C-19) { ;14,4331 ! (C-23) |
39.9386 | (C-8) 30.4384 | (C-12) | | i

i Q 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
(IH-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

Q acid derivative having the desired molecular sti’ucture, i.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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-22) 63. 2~~) (C 30. 6578 4331, (C23) B9 12) ." 30. 4384 i6 |o Exanple
4 [Production Exanple 4 of ascorbic acid derivative] Except that instead of
2- heptyl undecanol as used in Exanple 1, 2-octyldodecanol was used, a
conpound was produced in exactly the same nanner as in Exanple 1. The
conmpound obt ai ned was identified by infrared absorption spectrum (IR) and
nucl ear magneti c resonance spectrum ('H NMWR, 13C-NWR). The results (groups
or carbon_ atons corresponding to the peak positions) are shown in Tables 10
to 12. I1ttMds confirmed that the thus obtained conpound was an ascorbic

acid derivative having the desired nol ecul ar structure, i.e.

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

45. 4% (based on L-4 agbic acid). The nol ecul ar structure of the thus
obt ai ned compound i $5 shown by fornula [111, which includes the assigned
nunbers of peaks dCH3CHNMRy 2 O fill 6 H20H ~,q HOCHO 0 4 H2 3 YH 7C H 9

11 13 15 17 0 z 4 H,
== QH e H 9 "B 50
AN 1 NI VN
HO O_R“‘U/ 8
0 R AR
80w M %
C“ Table 10
-
TR T —
______ 3320 om B 1662 (C=C)__
2924 (cH) 1467 | (CHy
.84 1 (CH) 41220 | (k=0)
{1759 {€=0) 1043 | (P-0-C)

Table 11

H-NMR 4 (ppm) from TMS in CD,0D
0.89  |(CH5-18264,J=69,6H)
128 |(CHy9~17,19~25,bs, 32H)
1.56 (CH-8,t,J=5.8, 1H) |

330 |(CH,7,d4,J=18,32,2H)

389  (CH-S,m, 1H) E

487  (CH-4,m, 1H) '
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Ho P-O 11 O HP,,~~ 19 20 22 24 26 Table 10 IIR U (cm~3 2 (OH).- 16 6 2
C _-_LD _j ----2924 (CH 1467 (CH3) 2854 (CH2) 1220 (P=O) jjg q' -1043
Table 11 HNMR (5 (PPM from TMS in CD30D | (CH3-18,26,t, J=6.9, 6H) 128

(CH -9 17,19-25,bs,32H) I (CH2-7,4 J-1.8,3.2,2H 1~7 -6, na, 2H) (CH2 89
(CH5 nd4d 4.97 (CH-4, m 1H) Table 12 13 CGCNWR 6 (Ppm from TMS in CD30D 33

0805 - (G- --- --- --- 30.4765 (C-22) w4i C'i 1CA) 27.8153 (1 - 3
Table 12
C—NMR 6 (ppm) f_rom TMS in CD30D ‘ r
. 158, 5589 e 1 33.0805 | (C-24) | w30, ,4755 A6-22) |
! T ©-3) 7319359 (€-9 | 27,8103 ) (C-23) |
; o AC=2) o 131.9073 1 (C-19) ;27 7963, L (C-20)
L 76, 7561 Vo o 18LI061] (c-10 [T 9T 7205 (c-21)
(709853 & (C-6) , | 3L077h) (€-1h i 1 23.7829 1 (C-17)
L 70.3373 1 (€-B) o 180.7627. (C-12) . 7237329 . (C-25)
| 63.3933 7 (C-1) 030.6864 ) (C-13) | (14,4521 (C-18)
|.39.9386 1 (C-8) . '30.6864 | (c-14) | 14 4521 (C-26)
| 33.0805 : (C-18) . 30. 4765 { (C-15) f

C Example 5
[Production Example 5 of ascorbic acid derivativel

A sodium salt of 2-(2-heptylundecyl)-L-ascorbyl phosphate was
produced as follows.

With nitrogen substitution, 2495 grams (1.0 mole) of
5,6-0O-isopropylidene-Li-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 agueous 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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0 -20) ~'l1 af~ C 0i 27.7963 (C 1-7.6,-7061 (C 1.3 A 27.729 (Cr2 1)

70JW8 3 AM k~- L L 1 23. 7329 (G M 70. 3373 1 (CG5) 30. 7627 (C 23. 732
-129 C 6. (C13) H86i 14. 4521 (C18) FJ9--J386 (C8) 30. -L8 6 4] (C
4i -26) 4521 (C -f3.- 0-8-00. 4765 1 TC 15 |l o Exanple 5 [Production
Exanpl e 5 of ascorbic acid derivative] A sodiumsalt of

2- (2-heptyl undecyl ) -L-ascorbyl phosphate was produced as follows. Wth
nitrogen substitution, 249.5 grans (1.0 nole) of

5, 6- 0- i seppamteddenuetuaslayebi theaed] the mdxtedet thed®d wasofubpicteheio 202. 4
grans of triethylam ne was dripped at roomtenperature, and the m xture was
stirred ¥ecuomecthmeemtirdtion,totieenove mater wasl edolmed Wyodistildatdenr erd the and
1003.9 granms (0.9 noles) of a toluene solution of (2 -hep tylundecyl) -

di chl or ophhesiephaitedweasysdal poed fil torednenodiried aladobtein Bttt peamasobtai rred
at the tenperature in the previous step for 14 hours. To the thus obtained

reacti onsomissn sh28b2 29(rhep tflvadeagl) douscotdlt pldspiate6(OYB Wy pakitgdi c acid
was added, the m xture was hydrolyzed at 35 degrees C for four hours, and
the tol udhe yialkfvana60 088 intseldnd i &,-wbddibiOQlid).

The molecular structure of the thus obtained compound was
identified by infrared absorption spectrum (IR) and nuclear magnetic
resonance spectrum (IH-NMR, 13C-NMR). It was confirmed that the thus

Q obtained compound was an ascorbic acid derivative having the desired
| molecular structure, i.e. a sodium salt of 2-(2-heptylundecyl)-L-ascorbyl
phosphate. Identification based on the results of peak positions and the

corresponding groups and carbon atoms were made in the same manner as

in Example 1, so that its detailed description is omitted.

Example 6
[Production Example 6 of ascorbic acid derivative]
As will be apparent from the production steps shown by reaction
TN formulas in Fig. 2, 2'heptylundecan01, which 1s 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-1sopropylidene-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-hepty1undecy1)-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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grans of an aqueous solution of 10% hydrochloric acid and 7. 1% sodi um
chloride, and further washed once with an aqueous sol ution of 20% sodi um
chl oride. Then, an aqueous solution of 30% NaOH was added to the tol uene

| ayer thereof to adjust the pH value to 7. Ethanol was then added to the 22
separ ated aqueous | ayer thereof, the m xture thereof was subjected to
vacuum concentration to renove water and ethanol by distillation, and the

t hus depoisited crystal was filtered_and dried to obtain 344.9 grans of a
sodi um sal®) Dnthess pbpil Dunepegpylidenedoppgoransshat e (92.3% i n purity).
The yield was 60.0% (based on L-ascorbic acid). The nol ecul ar structure of
the thus obtai nBdtk aipoges swhstituteon, 3588 wxamarPd saolapkef preomespast r um
OR) and nucl ear nmagnetic resonance spectrum ('H NVR 13C-NWR). It was

conf i r medcadied tohe & Hagreasheapaetigrompdiritimmes)ael 28Bofmningentfudier acidt i ve
having the desired nolecular structure, i.e. a sodiumsalt of

2- ( 2- hept wiasrtiepyed - 4ndsldé: byramphts phavke) dfdemscoitbaticod voesedded. The
results of peak positions and the correspondi ng groups and carbon atons
wer e nmademirtitre wesnthemmaacteds at ithe Beanpémtiyresa’ thaprevouwesaig éak 17
description is omtted. Exanple 6 [Production Exanple 6 of ascorbic acid
derivati vhpusss filtlerebeandpanehtd fworh tcbid proedows i ton obteims 24805 eiayng edct i on
formulas in Fig. 2, 2-heptylundecanol, which is a branched al kanol, was

react ed whiBhOpizoppbpylidee-ichb@rbie atl €367 MeSnzeulidy hapthd fandasyd wet

di chl orophosphate, which is a nonoal kyl di chl orophosphate. The thus

synt hesi zegkegubst ance was reacted with 5, 6-0-isopropylidene-L-ascorbic acid
obtai ned by reacting L-ascorbic acid with acetone, and the thus

Q (2) Synthesis of (2-heptylundecyldichlorophosphate

With nitrogen substitution, 540 ml of toluene and 138.0 grams (0.9
moles) of phosphorus oxychloride were added and cooled to — 10 degrees C.
To this mixture, a solution of 243.5 grams (0.9 moles; 1.0 in molar ratio) of
2-heptylundecanol and 91.1 grams (0.9 moles) of triethylamine was dripped,
and the mixture was reacted for 12 hours at 0 degrees C. 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 soluﬁon of
(2-heptylundecylDdichlorophosphate (34.7% in concentration).

(3 (3) Synthesis of 2-(2-heptylundecyl)-L- ascorbyl phosphate

With nitrogen substitution, 2495 grams (1.0 mole) of

5,6-0-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 agueous solution of 6.7% hydrochloric

acid was added, the mixture was hydrolyzed at 35 degrees C for four hours,
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produced i sostearyl -2-0-isopropylidene ascorbyl phosphate was hydrol yzed

wi th hydrochloric acid, washed, isolated and purified to produce

2- (2- heptyl undecyl ) - L-ascor byl phosphate. (In Fig. 2, the assigned nunbers
of peaks at 13C-NVR, which is described later, are indicated.) Now the

i ndi vi dual synthesis steps are described in detail. 2 3 (1) Synthesis of

5, 6-0-i sopropylidene-L-aseorbic acid Wth nitrogen substitution, 557.8 grans
(9.6 noles) of acetone was cooled to - 5 degrees C, 54.3 grans (0.2 nol es)
of 28% f lrRhdghsutdluehe lazed wamsvathgshéwicamath 75000 grams i an manepusf
L-ascorbic _acid was added. The m xture was then reacted at the tenperature
of the preslitigs ef d9% dydrechlesia acid jande el agrdlivas lsbdowifle h apd! fardberone to
obtain 249.5 grans of 5,6-0 -isopropylidene-L- ascorbic acid (86.7 %in
purity) iwmashed bocenvothamatiuecukeolyt2yn 8¢ 20espdiwh ddoridee I heytalndreyl )

di chl orop hosp hate Wth nitrogen substitution, 540 ml of toluene and 138.0
grans (0.layenowas) tledn phdsjpbiardisoorgleivhor chieometezragded amdl @ osdpedrated- 10
degrees C. To this mxture, a solution of 243.5 grans (0.9 noles; 1.0 in
mol ar ratfiragtiofr thzrbeptwdundbiaitod tanda®iuh goaemttatidnnt3eslegvées C; 2
triethylamne was dripped, and the m xture was reacted for 12 hours at O
degrees Qorfhetdi xetiwewawluéhenbiealiethllaaidd degobesinC, 3889 agiaihet byl ani ne
hydrochl ori de was renoved by filtering to obtain 1003.9 grans of a toluene
sol uti on D{2-Heptyhaddoylundeseshbylpbbbphate (98B% ah B3dy)! Bhdyield was
concentration). (3) Synthesis of 2-(2-heptylundecyl)-L- ascorbyl phosphate
Wth nitregien G suli-25corbddabidranms (1.0 nole) of

5, 6-0-i sopropyl i dene-L-ascorbic acid was added to 2000 m of toluene, 202.4

gra of triethyhamdecuBs A-LPREE & tHOMNE SPPENRUWE €2- iyl e dbyT)-1r e

ascorbyl phosphate was identified by infrared absorption spectrum (IR) and
nuclear magnetic resonance spectrum (H-NMR, 3C-NMR). It was
confirmed that the thus obtained compound was an ascorbic acid derivative

having the molecular structure of formula [12], i.e. 2-(2-heptylundecyl)-L-

ascorbyl phosphate.
[12]
HO
O
N
HO o 0O

|
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 pilosphorus oxychloride, a compound was
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was stirred for one hour. Then, the mxture was cooled to - 10 degrees C,
and 1003.9 grans (0.9 noles) of a toluene solution of (2-heptylundecyl)

di chl orophosphate was dri pped for one hour, and the m xture was stirred at
the tenperature in the previous step for 14 hours. To the thus obtained
reaction mass, 12312 grans of an aqueous solution of 6.7% hydrochloric acid
was added, the mixture was hydrol yzed at 35 :degrees C for four hours, 24
and the toluene | ayer was washed twice with 1000 _grans of an agueous

sol ution Gwotysshyidy 6XAFEY thayGiamefgannes, abdpulxemulei de T sompaynd
washed once with an agueous sqQlution of 20% sodi um chl oride. The tol uene

| ayer was obfarpedBjascideptilied divuimirane & mbrosptiphyspesttnm ddparnd emicleanct i on
t hereof was subjected to vacuum concentration (35 de?rees C 2 Torr) to
remove tolmageeby wisomiamicat Smpttf@nbtiﬂﬂi'Nl\@E&@EgNMB offrom these results

2- (2- heptyl undecyl ) - L-ascor byl phosphate (94.6% in purity). The yield was
66. 6% ( badgthups lorasevhdi catmng) corThepomiioguitar tl rpetlureosdtionkl” thusas

obt ai ned 2-(2-heptylundecyl)-L- ascorbyl phosphate was identified by

i nfrared absfirptddbbhaspto thms bR inaddompehedwamgneatsicoresund meeispeed r um
(1H-NVR, 13CG-NWR). It was confirmed that the thus obtai ned conmpound was an
ascorbi ¢ dcivingertheatlesmedhavbhgulie sohetwtqr ist r AdiisfZheptfonmddegl) 121,
i.e. 2-(2-heptylundecyl)-L- ascorbyl phosphate. [121 HO HO0O 0 OHz L HO
OPO ascorbyl phosphate (91.1% in purity). The yield was 20.1% (based on

L-ascorbic acid).

Example 8
[Production Example 8 of ascorbic acid derivative)

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

With nitrogen substitution, 2495 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,

N 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 agueous solution of 10% hydrochloric acid and 7.1%
sodium chloride, and further washed once with an agueous solution of 20%
sodium chloride.

Then, an agueous solution of 30% NaOH was added to the toluene
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Exanpl e 7 [Production Exanple 7 of ascorbic acid derivative] Except that

2- heptyl undecanol as used in Exanple 6 was used in the nolar ratio of 2.0
based on phosphorus oxychl ori de, a conmpound was produced in exactly the sane
manner as in Exanple 1. The conmpound obtained was identified by infrared
absorption spectrum QR) and nucl ear nmagnetic resonance spectrum (' H NVR
13CG-NWR). Fromthese results (groups or carbon atons corresponding to the
peak positions), it was confirnmed that the thus obtained conpound was an
ascor bi c laxdudtlierdof 40i sdjushahienpgt: nelwess (leErduvae tdenuadded toj the

2- bi s(2-heptyl undecyl )-L- ascorbyl phosphate (91.1%in purity). The yield
was 20. 1$¢pheated aquebuaskegeni thereod) thExept wred thPrenfuwmtasosuk; et8 of
ascorbic acid derivative] A sodiumsalt of

2-[ 2- (1, 3a8utm penderitratibut il Jerbove watei rmatchythanoldoy didtillatisnoaing the _
phosphat e was produced as follows. Wth nitrogen substitution, 249.5 grans
(1. 0 nol ¢husfdepmsbeed) crystapmopy lfildaree: hndadriedbic obcaich 3dd. hgdachs of 2000
of toluene, 202.4 grans of triethylam ne was dripped at roomtenperature,
and the mbdiume sales ot i 212d1{2B-twiechbyl n-Mxgh)-51he-trime el -wastgddled to -
10 degrees C, and 1003.9 grans (0.9 noles) of a toluene solution of

[ 2- (1, 3, 3stdrbydt pibsphate UPZII% -ih, purity)t rTHet hidld was 60t0%! (Bhedd @op hosp
hate was dri pped for one hour, and the m xture was stirred at the

t enper at @1-gsddrbidgegdevi ous step for 14 hours. To the thus obtained
reaction mass, 12312 granms of an aqueous solution of 6.7% hydrochloric acid

was added, theTHextiHpRcHESr MLt WZef dhe3ThdR0BRRIfed WorhPHinBOW S and
the toluene | ayer was washed twice with 1000 granms of an aqueous sol ution

EOfQ:J}O% hyde.oghibar b ashdrédasdd¥tion spectrum (IR) and nuclear magnetic

resonance spectrum ((H-NMR, 18C-NMR). It was confirmed that the thus

obtained compound was an ascorbic acid derivative having the desired

molecular structure, i.e. a sodium salt of 2-[2-(1,3,3-trimethyl-n-butyl)-
5,7,7-trimethyl-n-octyl]-L-ascorbyl phosphate.

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.

-
q
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sodi um chl oride, and further washed once wi th an aqueous sol ution of 20%
sodi um chl ori de. Then, an aqueous sol ution of 30% NaOH was added to the
toluene 2 6 layer thereof to adjust the pH value to 7. Ethanol was then
added to the separated aqueous |ayer thereof, the m xture thereof was
subjected to vacuum concentration to renove water and ethanol by
distillation, and the thus deposited crystial was filtered and dried to
obtain 344.9 grans of a sodiumsalt of

2-[2- (1, abler%vet hyl -n-butyl )-5, 7, 7-tri methyl -n-octyl | - L- ascor byl
phosphat e [{92. 3% in purity). [The yretd was 60 0% (basedon b a*sumtm
aci d). The nol ecul ar structurle of tBeuhplestahs Riveedoconpound " WAE*" 4 H&m i fied
by infrared absorption spectr (LR _and nuclear magnetic |re
spectrum (' H NVR, 13C-NWMR). |jt Was |co®f i fmex) t hatlk hé titus| obta nezl
conpound qu24p3@@%m91 aci d derivative thaving the desired nol FCUI ar
structure, 1)%7?5‘?- 11,11']%15}@;} of 2-[2-(1,3,3-tnimethyl-n-butyl)- .
517, 7-tri \éfl £ 1% scar.bgl ph]oSpLhaﬁeO Ustng|the ascordi ¢ acid
derivative& LlinseePH prodyct i on Exanplles 1| 3 an¢ 4 as|active

i ngr edi ent ghoamhateosnetic natlerialg (lotilons) of Exanples|8 to 12 wer
prepar ed. | Zhe-legytdesndsl.of conponent|s for ifi ng eT ascorbi ¢ aci d| deri vEtive
are shown | L. Tgflfodshat@? Tall e 13 Exanplie of théor(h yention Conparati v

Exanpl e 8 a'b{é'té'!)zéyld'oﬁeé'ylﬁh 2-12=C1;13; 3= trimet

1Y

1
~—n

ascorbyl phosphate 10.0
L-ascorbyl-2-
. - - - 2.0
O glucoside
— sodium hydroxide - 0.2 0.2 0.05
ethanol 5.0 5.0 5.0 5.0 5.0 5.0 5.0
glycerin 16,0 10.0| 10.0{ 10.0| 10.0| 10.0] 10.0
OE
POE hydrogenated 05| 05 05| 051 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

O

darkened skin. At the end of the three-month period, the individual
subjects made evaluations fqr 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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n-butyl)-5,7,7-trinmethyl- 0.05 0.5 5.0 - - 0.01 - n-octyll-L-ascor byl
phosphate 2-(2-hexyldecyl)-L- 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 1 (). () 10.0 PCE hydrogenated 0.5
0.5 0.50.50.50.50.5 castor oil purified water bal ance bal ance bal ance
bal ance bal ance bal ance bal ance  [Determination of the skin-whitening
ef fect] Fensmefiean atemidsthesvessd ap gharkedlymffenting oxaffaciveneti c materi al
was used by every nenber of one of a plurality of groups of subjects (each
gr oup con@f@bphéomW%mbmgleE\ma&T 80%uandrieay thaoB0dpof $hefsubikdtes or
darkened skin. At the end of the three-nonth period, the individual
subj ect s evdlaaged| tht i ovnétr nateeidledhsyofusede agosmetkallyaeéicictive torey
used by selecting one of the follow ng four categories. Markedly effective:
Pi gnent at éffectigesbar el y recogni zable. Effective: Pignmentation has inproved.
Slightly effective: Pignmentation has slightly inproved. Ineffective: No
i mpr ovenesgmbnol plgmertat tlont heis ldseerhaabdetivandd ledabhen BH% hbwhe tdubjecdsul t s
of evaluations, in which

evaluated the cosmetic material they used as markedly effective or

effective; and
symbol X means that less than 40% of the subjects evaluated the cosmetic

{ O material they used as markedly effective or effective.

Table 14
. . Comparative
Example of the invention
Example
8 9 10 | 1 12 1 2

Skin-whitening effect after
continuously applying A O © © © 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
leés 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 subjecté 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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synbol O nmeans that not |ess than 80% of the subjects evaluated the 2 8 I
cosnetic material they used as narkedly effective or effective; synbol O
means that not |ess than 60% and | ess than 80% of the subjects eval uated
the cosnetic material they used as markedly effective or effective; synbol
A nmeans that not |ess than 40% and | ess than 60% of the subjects eval uated
the cosnetic material they used as narkedly effective or effective; and
synbol X means that | ess than 40% of the subjects evaluated the cosnetic

mat eri al céhigydnusel.- ascorbikecldy2 ehiosphiave coteredd dedir vetivialblggedioritx dijel e of
the invention Conparative Exanple 8 9 10 11 12 1 2 Skin-whitening effect
after conunmigesl yalaesl ot Be Aighi@ @@ X e ﬂmsaa&itiemg\tfﬁefdeait l@sw@ight)be
apparent from Table 14, at |east 40% of the subjects o used any of

Exanpl esoBihé® rddpectiicCloipohanits a predeterm ned amount (not |ess than 0.05
percent by weight) of L-ascorbic acid- 2-phosphate ester, felt that they
wer e mar kKeghwpeé 118 (hyec@ansf fective. Also, nore than 60%and nore than 80%
of the subjects who Used Exanples 9 and Exanples 10 to 12, respectively,
eval uat ed. L MB-TC J gHYs Laks as rkedly effective or
effecti Vg@?%%@?;ﬁﬁ%\g&g?&%%%yg tha?h'taﬁée ski n??h(?(t ening cosnetic materi al
accor di nglﬁc%rfﬂ"e present invention exhibits phyggel ogical

ethanol : 5.0
sodium hydroxide ' 0.5
® carboxyvinyl polymer ' 0.8
| perfume adequate quantity
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
N
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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activities that are inherent to L-ascorbic acid and beneficial in whitening
the skin. The follow ng are the conposition of typical cosnetic materials 2
9 containing L-ascorbic acid -2 -phosphate ester as their active ingredient.
The nunerical values on the right columm are the contents (percent by
wei ght) of the respective conponents. [Exanple 131 (gel cream
2- (2- heptyl undecyl ) -L-ascor byl phosphate 5.0 glycerin 10.0 ethanol 5.0
sodi um hydr x“ﬂe 0.5 carboxyvinyl polymer 0.8 perfune adequate quantity
preservat iV equate quantity purified water bal aBde [Exanple 141
(enulsion%’2-@2-hexyldecyl)-L-ascorbyI phosphate 10.0 113-butyl ene gl ycol
10. 0 car B6%§VAXyl . polymer 0.3 squalane 5.0 cetafidl 0.8 L-arginine 0.3
per fune a?gguate quantity preservative adequate quantity purified water
0.3

bal ance ESHIRE 151 (cream
perfume | adequate quantity
preservative adequate quantity
purified water balance

@

31



2- bi s(2-octyl dodecyl)-L-ascorbyl phosphate 10.0 1, 3-butylene glycol 10.0
car boxyvi nyl polymer 0.3 squalane 5.0 3 0 cotanol 2.0 beeswax 3.0
L-arginine 0.3 perfunme adequate quantity preservative adequate quantity
purified water balance Wat is clainmed is: 1. An ascorbic acid derivative
conprising an L-ascorbic acid-2- phosphate ester or a salt thereof wherein
t he phosphate ester has a branched al kyl group, the L-ascorbic acid-2

- phosphate_est er be| n& formrula HOOO HOO 11 1 C HOOP-OR | OR-

(wherein Bhat srelmmaddsRe is a hydrogen (H) atom or an al kyl group having

branches and including 3 to 30 carbon atons, but not both of IIl and R2 are
1. 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
[1]
/ﬁ\\ V
w, HO
O
HO =0
i
_P—OR!
HO 0] L,
OR
(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).
O

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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hydrogen O atons). 2. The ascorbic acid derivative of claim1l wherein said
branched al kyl group is 2-heptylundecyl group, 2-octyldecyl group,
2-octyl dodecyl group, 2-hexyldecyl group, 2-hexyl dodecyl group,
2-i sohoptylisoundecyl group, 16-nethyl heptadecyl group or
2-(1,3,3-trimethyl -n-butyl)-5,7,7-trinmethyl- n-octyl group. 3. The ascorbic
acid derivative of claiml1l or 2 which conprises a salt selected from sodi um
salts, potassiumsalts, magnesiumsalts and calcium salts of the L-ascorbic
acid- 2 -phosphate ester. 32 4. A process for producing the ascorbic acid
derivative of any of clainms | to 3, said process conprising reacting a
br anched 41 kanoh Tepcessr forl rqdzringithp gssesipisoraid deryeHive plenyplsglaimesi ze
monoal kyl di chl orophosphate of formula [31 or dial kylno nochl orop hosp hate
of formul & tp43., saidaprdcags chmmpsiag vhcined brbstheikcelkdngd & Hrnmla [2]
-isopropylidene - L- ascorbic acid obtained by reacting L-ascorbic acid
Wit h acetwnidy phodphabiseokyelglorivte thesynobesizaedonsalistldivddotaplaspdiate of
hydrolysis. [21 R-OH (wherein Ris an al kyl group havi ng branches and
i ncl udi ngfed3niwa3l@] cardatkylatomshlRpHosphiaie Bf GermRuld [4]l Aeadtihethe thRsi s an
al kyl group having branches and including 3 to 30 carbon

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.

I

[2]

R—OH

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

atoms)

[3]
- 0
e 1

CF—?—O~R
Cl

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

atoms)
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atons) 3 3410 111 Cd-POR I 0- R (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) atonms). 5. A

ski n-whi tening cosnetic material containing the ascorbic acid derivative of
claiml. 6. The skin-whitening cosnetic nmaterial of claim$5 wherein said
branched al kyl group is 2-heptylundecyl group, 2-octyldecyl group,

2-octyl do ﬁcyl group, 2-hexyl decyl group, 2-hexyl dodecyl group,

2- i sohept Vi soundecyl group, 16-nethyl heptadecyl group or 2-(1, 3, 3-
trinmethyl-n-butyl)-5,7,7-trinmethyl-n-octyl group. 7. The skin-whitening
cosnetic material of claim5 or 6 whgrein the content of the L-ascorbic

aci d-2 -phosphate ester or a salt_thereof wherein the phosphate ester has a
branched al kyl group is 0.05 to 8@‘p§r6%n5 by weight. 8. The skin-whitening
cosnetic material of any of clains 55tGg?7 which has a pH value of 4.0 to
9.0. 34

(wherein each of R! and R2 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).

M

o/
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-isoheptylisoundecyl group, 16-methylheptadecyl group or 2-(1,3,3-
trimethyl-n-butyl)-5,7,7-trimethyl-n-octyl group.

L

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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