- 1 - Specification Title of the Invention: ARG N NE DERI VATI VE AND
COSMETI C CONTAI NI NG THE SAME Techni cal Field [0001] The
present invention relates to a novel arginine derivative and a
process for producing the sanme. Mire particularly, it relates to a
cosnetic containing a novel arginine derivative. Background Art
[ 0002] Am no aci ds have been wi dely used as cosnetic raw
materials as materials excellent in bioconpatibility and
environnental conpatibility, andbhfsifigaterft s at derivati zati on have
been made with aimng at further functionalization. Anong najor am no
aci ds, argithisnehdsha Hueentiayt group as a characteristic functional
group in the nolecule and is excellent in absorbability to the skin
and hair, so BR&INALE ORI INVEANRICYIMETVES OAYVEADBENGIEUE] SR
For exanple, Patent Document 1 reports a higher alkyl (12 to 22
carbon atons) ester salt of N-long chain acyl (8 to 22 carbon atons)
arginine and a hair cosnetic containing the sane. - 2 -
Mor eover Teldirgita IDacigieit 2 reports an N-l1ong chain (4 to 30 carbon
atons) al kyl am no aci d derivative characterized by reacting
1, 2- epoxyalolgane having 4 to 30 carbon atonms with an al kali ne netal
salt or an am no acid whose carboxyl group is protected through
esterification, ithaanaldholifedt bXede3qkuent0f %v@p%&r?inirﬂr}pe
wat er . However, the arginine derivative or N-long chain (4
to 30 ca t Y. 1 i el l I i fact nd
Heod AhATR) Al 3 A% 401 elod ﬁksgagxggu%@f 2hleact a2

may sometimes generate a tense ing an ing, so that

th f j ps lim . On
the of heP Rany Pa ot Tocmanies FaoarrelatdrgFihhetnige conver
derlvatlgg g#ié%,%&%%F%%%géypropyl)- L-argi nine) obtained by reacting

ar gi ni ne W yCl hal o- 1, 2- propanedi ol . However, the

argi ni ne Nglyceryl derivative has a high noisturizing property as
conpared with arginine and does not generate a tense feeling and a
rough feﬁlig%, but it is not sufficiently satisfactory fromthe

vi ewpoi nPECEELOFRSatiti lity with the skin and hair, softening of the
skin, and a skin conditioning effect. Furthernore, fromthe
vi ewpoi nt 98P23 production nethod, since a | arge anount of an organic
solvent is required for solubilizing an acyl halide conpound having 8
to 22 carbon at ofEig© RdHiGFhdravd dedrt whdehy 1gefoag2cosmetic raw

materials as materials excellent in biocompatibility and
environmental compatibility, and many attempts at
derivatization have been made with aiming at further
functionalization. Among major amino acids, arginine has
a guanidinyl group as a characteristic functional group
in the molecule and is excellent in absorbability to the
skin and hair, so that various arginine derivatives have
been developed. For example, Patent Document 1 reports a
higher alkyl (12 to 22 carbon atoms) ester salt of N-long
chain acyl (8 to 22 carbon atoms) arginine and a hair

cosmetic containing the same.



- 3 - carbon atons in the production process of Patent Docunent 1 and
a 1, 2-epoxyal kane having 4 to 30 carbon atons in the production
process of Patent Docunent 2 at the reaction, environnental burden is
| arge and there is a concern about a residual solvent in the case of
the use as a cosnetic base material .- I:n the production process of

Pat ent Docunent 3, for activating the a-amno group of the am no
acid, pHis adjusted to 8 to 11 with an al kali agent or an acid
agent. However, i¥PE¢VeascFakere PREUBANROZadE®OItE Gy dldoindr

3- hal 0- 1, 2- propanedlol are reacted in the presence of an alkali netal
or the Iidb@in nifurtie y39 ncagkori at poa) wel kvdboe noeactiidows rrmt ive
generated, so that deterioration of a use feeling by the influence of
t he i npudhersstisrizet oy ereant ihe ta8eepbxivhé kase asviosnet itws.30
Background Art Documents Patent Docunents [0003] Patent Docunent 1:
Japan: JRaAdn/@&oms wWatlendn Dotkakihe 2medapasaliPoA 48 22406 Ratent
Docunent 3: panphlet of International Publication No. 2004-052318 -

4 - Probkensd Ratrddieyl nyesip os | Sré0eSobveth®00dh esterifidAtiahi ect
of the invention is to provide a novel arginine derivative and a

cosmeti ¢ igatrs Ayl idr conpatddi bl Yemtt Brt BE sKicBHANd PR Twater.
excellent in skin softening effect and skin-conditioning effect, and

satisfactory in usg,deslinghdidhylhthbeqstioky:feebi-ng_and &35fin
feeling. Furthernore, it is to provide a production process which

suppresseg the generald rBéHméﬁﬂQi O%@éﬁgfghaﬁngeg LT SiAe 5o 4

reactions. [Means for Solving t
surfactant and may sometimes generate a tense feeling and

a rough feeling, so that the amount thereof to be added
to cosmetics is limited.

On the other hand, Patent Document 3 reports an
arginine N-glyceryl derivative (N-(2,3-dihydroxypropyl)-
L-arginine) obtained by reacting arginine with glycidol
or 3-halo-1,2-propanediol. However, the arginine N-
glycexyl derivative has a high moisturizing property as
compared with arginine and does not generate a tense
feeling and a rough feeling, but it is not sufficiently
satisfactory from the viewpoints of compatibility with
the skin and hair, softening of the skin, and a skin
conditioning effect.

Furthermore, from the viewpoint of a production
method, since a large amount of an organic solvent is
required for solubilizing an acyl halide compound having

8 to 22 carbon atoms or a higher alcohol having 12 to 22



[ 0005] Nanely, the invention relates to the followng. (1) An
argi nine derivative represented by the follow ng general fornmula (1):
[0006] OR 3 NH2 wherein RI and R2 are a hydrogen atomor a |linear
or branched nonohydroxyal kyl group having 2 to 3 carbon atons and at
| east one of R and R2 represents adifiear or branched

nmonohydr oxyal kyl group having 2 to 3 carbon - 5 - atons; and R2
represents a hydrogen atom an al kali netal atom an amoni um or an
or gani ¢ &AfiturAtoms 1n the (pyo@uebifpt PEOCEESBaIdT FtaleE HQFHIeRt
derivative according to the above (1) m xed therein. (3) A
process florafst clulei 4ieex B kanaehdeingati te Bépresghsred toms Hen

follow ng general formula (1): [0008] Ol1lno 3
the production process of Patent Document 2 at the

reaction, environmental burden is large and there is a
concern about a residual solvent in the case of the use
as a cosmetic base material. In the production process
of Patent Document 3, for activating the da-amino group of
the amino acid, pH is adjusted to 8 to 11 with an alkali
agent or an acid agent. However, in the case where the
amino acid and glycidol or 3-halo-1,2-propanediol are
reacted in the presence of an alkali metal or the like,
impurity in association with side reactions are generated,
so that deterioration of a use feeling by the influence
of the impurities is a problem in the case of the use as

cosmetics.

Background Art Documents

Patent Documents

[00031]
Patent Document 1: Japan: JP-A-2-764
Patent Document 2: Japan: JP-A-48-22417
Patent Document 3: pamphlet of Internatiocnal

Publication No. 2004-052318

Summzary of the Invention



RI2 o [0009] wherein Rl and R2 are a hydrogen atomor a |inear or
branched nonohydroxyal kyl group having 2 to 3 carbon atons and at

| east one of RI and R2 represents a |inear or branched

nonohydr oxyal kyl group having 2 to 3 carbon atons; and R2 represents
a hydrogen atom an alkali netal atoms4 anh amoni um or an organic
ammoni um whi ch conprises dissolving arginine into water and reacting
it wthout any catal yst at the time when an al kyl ene oxi de having 2
to 3 car BAPTHE F2hddee. [FRaVEAPRgéSot Ot ROLVRvention] - 6 -

The argini ne derivative of the invention is suitably used for
cosneticsl&dfk he cosmetics are satisfactory in conpatibility with
the skin and hair, excellent in skin softening effect and

ski n- condi ti oni ngrefdkitect apdl thei shEendipni Asuse eehilddy wi tioddlt| e
sticky feeling and tense feeling. Furthernore, the generation of

i mpuriti esaigsinlg idwyr fvom ve dendeactoemstdéanshé isdpprtessedrby t he
production process of the invention. [Mde for Carrying Qut the

| nvent i ordor{p@AEH1 ey fwol tlowiing ®kih dedchbhe,t b&cienvenid oam igkin
detail. In the arginine derivative represented by the
fornul a Ebftelranc R @t eamd hydi pgesnat eivaing kiffeait ,orary anched
nonohydr oxyal kyl group having 2 to 3 carbon atons, which specifically

includessaﬂnyﬂabﬁyﬁyq&ﬁru@egf@@pi@?dw@tnvmehydéOéxaeQ@yke@raﬂg The
nonohydr oxypropyl group is nore preferred for the conpatibility with

the skinagpd thaide and they skinfsohlepbpg, efitect, tand lRBde a

nmonohydr oxyet hyl group is preferred for fhe skin-conditioning effect.

[n the cgsedietelidodolaivhlanotipgletbesmaohudnonaliod roup

exceeds ere is'a case e surface activati Ility is

expresseq and ;Gauses & JRNSE T e85 N91aL 0084k e i ons .

[Means for Solving the Problems]

[0005]
Namely, the invention relates to the following.
(1) An arginine derivative represented by the

fellowing general formula (1):

[0006]
N N
RlN __OR® NH, R
RZ 0
[0007]

wherein R' and R® are a hydrogen atom or a linear or
branched monohydroxyalkyl group having 2 to 3 carbon
atoms and at least one of R' and R? represents a linear or

branched monohydroxyalkyl group having 2 to 3 carbon



The argi nine derivative of the invention includes a one-nol adduct
wherein either of Rl and R2 is a nonohydroxyal kyl group and a two-nol
adduct wherein both of RI and R2 are a nonohydroxyal kyl group. The
nunber of nol added can be controlled by a charging ratio of ethylene
oxi de or propylene oxide to arginine: 3n-view of excellence in the
conpatibility with the skin and hair, the skin softening effect, and
t he skin- condltlonlqg3effect t he two-nol added body is _nore
preferredtoms; and AF@Hﬁ?ﬁ?Qﬁ?e?s@%???%%nnﬁF%WraPn at-kadf gepal
isomer, an L isoner and a DL isoner can be used but an L isoner is
preferre&ﬁqmﬂn%ﬂm%ﬂmQﬁﬁ@WalOﬁvaﬂl959ﬁﬂﬂ9 apggr3pm. In the
formula (1), R3 represents a hydrogen atom an alkali netal atom an
ammoni um or an ofgarh cceasmehi anroEkanples thet hegdrkald deetiatatatoen
i nclude sodium potassium lithium and the |ike. The amoniumis a
group reprosserttied byo tttee fopowue a (NH4mixkOr ébeeeint.he or gani ¢ ammoni um
is a group represented by the fornmula NR4+, wherein R represents a
hydrogen atom or @h & kytoggesipfsuchraduokhbhybnoaretimineor an al ky
group where a part of hydrogen atons is replaced by the other
gr oup( S) dand vait lweasteiesoitédebR ghoupsliswhal gehyd=oerdatam -
R3 other than a hydrogen atom can be introduced by
allomnng yRase such as an al kali netal hydroxide, ammonia, or an
organi c anine to act on the arginine derivative represented by the
formul a ((boos) However, when the above base is allowed to act
before the reaction of arginine with an al kyl ene oxi de, side
reactions of the al kyl gne oxide are pronoted and inpurities are prone

to be fornmed. Therefor inhpge case of introducing R3, it is
preferred to al act on the arginine derivative
representeq by {the for§$l (1). [0014] .. .(1) The argi ni ne
deri vati vB.of e i HEH can be obtalned by reacting arginine with

et hyl ene oxilMe or[fpropyl ene OXIde using water as a solvent. Al so,
after the arg@ni derivative represented by the formula (1) is
obtained, it nmay Dbe transfornmed into an acid addition salt with an
aci d agegb. Eganples of the acid addition salt include organic acid
salts ha HB or | ess carbon atons, such as acetate salts, |actate
salts colate salts, glutamate salts aspartate salts,
pyrldoneU§P58%Fl§tea§§IB aEPt RaP¥IEAPES, akEMaCE Salkidlednray at e
salts, succinate salts, and adi pate salts, and inorganic acid salts
such as hyénééﬁrﬂom@@@aﬂn@wwyht@r@@ptlsavam BhbspRarerbants. - 9
The reaction of arginine with ethyl ene oxi de or propyl ene
oxi de fomtehbsagnidngtt Heamtgianieo R vatd R represemted Dyl trear or
formula (1) can be carried out in an agueous sol ution w thout any
cat al yst br8pebiefli oahlopydrve yerlgi vl ngrolep i vating 2epbeSentetoby the
formula (1) is obtained by preparing an aqueous arginine solution
havi ng aapomser kheld REopeprtsahi-en aamdaigat gyt dealeatt i @atunder
heati ng wi thout adjusting pH while adding ethyl ene oxi de or propyl ene
oxi de dr @pwi$eaundefostivid,i RE: AN @6 £h addithenisalt of the arginine
derivative is obtained by pH adjustnment with an acid agent.

At the r@ﬁQEhoaomgrW@E%Vdﬁgéglﬁiﬂﬁfﬁﬁﬁfhfﬁ%VfﬂEoSH§9e§5aﬁa al cohol
can be al so used but since ethyl ene oxide or propyl ene oxide are

ar bi trarkéxcé%gb&% Wltt'?lo\eﬁt &/n té%@caﬁ?}s;q'é)@ ﬁ@cgfﬂﬁb%bﬁ a9 tfoub' e
even when no water-sol uble org nlc sol'vent s use reover, a
possi bi | C n eac C mnth the
aIkerne5%¥¥ggn8aggﬁ§% %% a reS| af§§%T®%%?,g%%r engoﬁgﬁﬁe‘
environnment, and the |ike are considered, it is preferred to use
water as a sol vent without usi ng the water-sol ubl e organi c sol vent.

[ 0015] [Advantage of the Invention]

[0010]



Since arginine is a strongly basic am no acid, an aqueous sol ution

t hereof shows a basic character. Therefore, the a-amno group is
activated without adding an alkali agent and reacts with ethyl ene
oxi de or propylene oxide. On the other hand, in the case where an

al kali metal or alkaline earth nmetal-dgr4ived fromthe al kali agent is
present, the alkali netal or alkaline earth nmetal acts as a catal yst
for the reaction of the alkylene oxide with water, so that inpurities
such as glycolszﬂ@?Fﬁ%ﬁ%ﬁ%%eb@eFéFﬁEaveTﬁéré@@rénﬁﬁﬂi%Qﬂuﬁﬁon is
preferably carried out w thout any catal yst The reaction

t enper at W GaP If eFeeAbT 9T feosmebics 90d, ther €opMmertdiashlared rom 40 to
80C, and further preferably from45 to 70C. Wien the reaction
tenperat@ﬁ@ﬁsfaQﬂwﬁytinuﬁQmpathbiléaytW@hhrahe adddmeases raide when
the reaction tenperature is higher than 90C, generation of an odor
and col oratdedn earte oy aslein osoftening effect amhhe stkiime cfoord idriapwi rsg
addition of ethylene oxide or propylene oxide at the reaction varies
dependi ng fdedthe aquhnddt ysfacberyeant adebtitelfiay eamp atiitig d he
reaction after the dropwi se addition is finished, it is preferred to
conti nue sstiigkyl MES10IME 410d 10ehodr Sedndgl . he@htclﬁﬁermore, the I'n the
case of synthesizing the one-nol adduct, since the reaction proceeds

al Most quaRld-AAtioelds BXSess: SEHYLERR1 OXhYe FObnPLIRY G% XIdHEs | S
unnecessary. However, in the case of syntheésizing the two-nol adduct,

the reactiW by QfughSRcANdaTy am r?r@&QHQLQEC%?@%%%sa%f goppar ed with
a primary am no group, excess ethyl ene oxide propyl ene oxide is
necessar¥ }g%lg%pess anount is from1.1 to 1.4 tinmes and nore
preferably from1l.2 to 1.3 tines based on the necessary nunber of nol
- added. It is also a characteristic feature of the process
for producing the arginine derivative of the invention that unreacted
et hyl ene |.ene oxid asily renmoved by an
operatioéﬁégg f§§ @%ﬁ%¥ ﬁﬁf ﬁ??agﬁgﬁng}?gb the conpletion of the
reactlon ; s al so p055|ble to use the resulting arginine
derivati ¥8%d1an aqueous sol ution or to use it as a powder after a
treatment such as_spray drying. [0016 As cosnetics of the
i nvention, those IiSed FdoHg otk et %%?%r%?ﬁth§|9€V6ﬂt§@§l&P-and t he
hair as cosnetics, nedi canents, or nedicated cosnetics are
exenpl i f /88244 -representati ves thereof. Specific exanples thereof
i nclude facial cosnetics such as face |otions, emulsions, creans, and
packs, nmake-up césnéticcarsiicHres deoundation, réppsseoksd byd téype
shadow, body cosnetics such as body soap and body creans,
pre-treafpnguagerifls ,akd post Rfreati aghgdenysnf art dmaior ctydurrgaamabr
cosnetics such as shanpoos, hair rinses, hair conditioners, hair
creans, haancdydsmoamﬁyﬂﬁdﬁyamkyxxgﬁémgshaaﬂﬂgthetblBeca&BQbY] - 12
- The content of the arginine derivative

atoms, which specifically includes a monohydroxyethyl

group and a monchydroxypropyl group. The
monohydroxypropyl group is more preferred for the
compatibility with the skin and hair and the skin
softening effect, and the monohydroxyethyl group is
preferred for the skin-conditioning effect. 1In the case
where alkyl chain length of the monohydroxyalkyl group

exceeds 3, there is a case where surface activation



represented by the formula (1) in the cosnetics of the invention
vari es depending on the kind of the cosnmetics but is preferably from
0.05 to 30% by mass and nore preferably fromO0.1 to 20% by nass. Wen
the content is |less than 0.05% by nass, the conpatibility with the
skin, the softening and skin-conditioming effect, a
hai r-strengt hening effect on the hair, and the |ike are not obtained
in sone cases. On the other hand, when the content exceeds 30% by
wei ght, ere§% 15 cofRERPSERatNd £RYTBFe amasak 951 lddw at t he
formul ati on and stickiness may be generated on the skin or hair.
[0018] [00121  |nto the cosnetics of the invention, in addition to
the arginine derivative of the formula (1), ingredients for use in
usual cosnetics, Big.aroitingaderidptivaopst thezilmyeaddmrs,includes
surfactants, thickeners, antioxidants, UV absorbents, chel ating
agents, perneresl addwtt pilateent eathsyr afidRf hendli R& tanabe suitably
m xed. The formof the cosnetics of the invention is
ar bi t r ar ynoannth vaino:ofa Slof Utgooup yped sotubi-hibzedddype, weraddsirombdype,
gel type, powder-dispersed type, water-oil bilayer type, and the
ot her typ& ®ieands RBOSsEDLemohbaYydeak 28 IFI0AHGRD bY THXi BEnbEL of
argi nine derivative represented by the above fornmula (1) wth the
above -mb3 add ol WE XbdWrisoiedi Bpts aaeedhnd rh@ iQPjsctive
products. Exanpl es [0019] The followng wll describe the
i nvent i ot 1fdifd gl fetdl oMbt £eterenge t8 Bxaaplies., <Anplytdipal
Condi ti ons>"1H NVR: For nucl ear” magneti c resonance spectroscopy
(NWR), E ) f r - Lt.d. s_.eml d. _Fkrom
the 1ati 6 of Tosnie Gtk ot The BosEan AT e o= TR, A e
ppm and ded .to -.car.bon a - carhopn, of _arginine.tqQ peak area of
t he hydrgggn%albnééégﬁgggﬁ%éaa.e%?bu% 83E§ep5n%an808§ﬁééég?ﬁm%he
carbon at at. 2-position of t - hydroxyal kyl group, the nunber of
Che o nyBRaReEr o BT het SR Tk b o Rats. BREHB5Eop was
cal cul at ed. [002%] . . .
rginine as a starting material, all of a D

isomer, an L isomer and a DL isomer can be used but an L
isomer is preferred in view of general availability.
[0013]

In the formula (1), R’ represents a hydrogen atom,
an alkali metal atom, an ammonium, or an organic ammonium.
Examples of the alkali metal atom include sodium,
potassium, lithium, and the like. The ammonium is a
group represented by the formula NHs*. Moreover, the
organic ammonium is a group represented by the formula
NRs", wherein R represents a hydrogen atom or an alkyl
group such as methyl or ethyl or an alkyl group where a
part of hydrogen atoms 1is replaced by the other group(s)

and at least one of the R groups is not a hydrogen atom.



(Nunmber of 2-hydroxyal kyl groups introduced into a-am no group) =
(Peak area of hydrogen atons bonded to carbon atom at 2-position of
2- hydroxyal kyl groups) / (Peak area of hydrogen atons bonded to
13-carbon and y-carbon of L-arginine) x 4 [0021]

I nci dental |y, each arginine derivativeswas freeze-dried and used as a

measuring sanple. - 14 - Capillary electrophoresis (CP): As a
capill ary el ectraophoresis aratus, CAPI 3330 manufactuyred by O suka
El ectronics Co. LtdP° Fhd FEERTF R NBhPWEE N pBEf oP @G dedth

sanpl e under the follow ng conditions, Sanple introduction nethod:
the sanpl3dAVA3s I3 38R BYCh Atadlndrésadkdt A6dal2 R ViRoxtiZE seconds)
(utilizing the siphon principle) Masuring wavel ength: 210 nm
(i ndi r ecPMOPHE o) 2APPFIREL voRPage: t25CkVotnitdueatte@iatine const ant
voltage) Mgration fluid: 10 nMim dazole (fluorescent agent), 2 nM
18- cr own detthiara iche | zepres egead ) by 5thivl Zorhpdeoxybut yric acid, 5 nM
citric acid nonohydrate (buffer agent) Sanple concentration: 50 ppm
Measuri ng tenper diaweve25CGh&apthéaapova bhkecasmadéd dweld ow caqti | | ary
havi ng an inner dianeter of 75 mmand a total |ength of 800 mm was
used beford ndiderdatt yon eathaagghnheewdehi wat bveywasd reezee dri ed
and used as a neasuring sanple. [0022]

side reactions of the alkylene oxide are promoted and

impurities are prone to be formed. Therefore, in the

case of introducing R?®, it is preferred to allow the base

to act on the arginine derivative represented by the

formula (1).

[0014]

The arginine derivative of the invention can be
obtained by reacting arginine with ethylene oxide or
propylene oxide using water as a solvent. Also, after
the arginine derivative represented by the formula (1) is
obtained, it may be transformed into an acid addition
salt with an acid agent. Examples of the acid addition
salt include organic acid salts having 6 or less carbon
atoms, such as acetate salts, lactate salts, glycolate
salts, glutamate salts, aspartate salts,
pyridonecarboxylate salts, citrate salts, malate salts,
tartrate salts, succinate salts, and adipate salts, and

inorganic acid salts such as hydrochloride salts, sulfate

salts, and phosphate salts.



<Synt hetic Exanple of Compound 1> Synthesis of 30% by mass aqueous

N (2- hydr oxyet hyl ) -Largi ni ne solution - 15 - First, 174 g
(1 nmol) of L-arginine was dissolved into 406 g of ion-exchange water
and charged into an autoclave and the air in the autoclave was

repl aced by dry nitrogen. Then, the -auwioclave was heated to 60C and
44 g (1 nol) of ethylene oxide was gradually added dropw se through a
dr oppi ng appar atus over a feriod of 1 hour. After the dropw se

addi tion was finisHediS¥he WoPe FEIIPEPENERL TS iethed oG B HRret
After the reaction was finished, bubbling with dry nitrogen was

per f or med®EBY 130316 Pt @2 ?%rr%ﬁ%@éﬂBﬁgeég?eéréﬂﬁ}ménéﬁﬁéWﬁi%ﬁﬁithe
reacti on conposition was taken out of the autoclave. A part
of the ré&sEbeEEIERHIAY tilon hasngdiehldutanmbies care iwss audnmove by
freeze-drying, and the resulting one was used as a sanple for

anal ysi s.acBasats o it deNVRL Sipeet r anyt het2drpdr. ox peellf igredupy, the

i ntroduced into the a-am no group was found to be 1.02 nol. Moreover,
based on atriyd reimad ydesi vyt ihe caprésanyedl et taphdoesiud a( GR)), ia main
peak was confirmed at a retention tine of 8 mnutes and, in addition,
a m nut e cauMed bt herapdeind ng edieabaswargiaankaispadit iBasethwmnd he
anal ytical results obtained by 1H NVR and CP, the main ingredi ent was
judged ta bedNdrdudraxyeimytatilodl §hAi BEBrrying out theNr@ghange
wat er was added to the reaction product taken out of the autoclave so
that the sQldrd HBSSing WibthoGONEE §@£ﬁgnpﬁe@ﬁrme3g%a%gh%y1@?é eby
preparing a 30% by nass aqueous (2- hydroxyet hyl)-L-argi ni né

sol ution i-C ' 0 ' [ [ i 00

Syt het T8 e & o Comsound 32 4y oehegs AR IR ot " A o s

N, N- bi s( 2-.hydr, rets I i,ni ne [ Qn . ; First, 174

(1 nol) %Fq§;§?%¥%%%%lﬁ%%ﬁﬁﬁégdgkgda?ﬁ%%£h§6d8ré aF%H?e%ghghgglﬁb(gr
and charged i.nto.a utocl ave and the air inp the autoclave was
replacedggypgrﬁ %4%€§ﬁ§% éhLa?rﬁF%%t%%?ﬁgé was heated to 60C and

At the reaction, a water-soluble organic solvent
such as an alcohol can be also used but since ethylene
oxide or propylene oxide are arbitrarily soluble with
water, the reaction proceeds with no trouble even when no
water-soluble organic solvent is used. Mereover, when a
possibility of occurrence of a side reaction of an
alcohol with the alkylene oxide, a risk of a residual
solvent, burden on the environment, and the like are
considered, it is preferred to use water as a solvent
without using the water-soluble organic solvent.

[0015]
Since arginine is a strongly basic amino acid, an

aqueous solution thereof shows a basic character.

Therefore, the a-amino group i1s activated without adding



88 g (2 nol) of ethyl ene oxide was gradual |y added dropw se through a
droppi ng apparatus over a period of 1 hour. After the dropw se

addi tion was finished, the whole was further stirred for 6 hours.
After the reaction was finished, bubbling with dry nitrogen was
performed for 30 mnutes to renove unneacted et hyl ene oxide and the
reacti on conposition was taken out of the autoclave. A part
of the reaction conposition was taken out, noisture was renoved by
freeze- didR gt Xahl 3%t R0t FRECBAHEE GS8d 183e SEFST ©F or

anal ysis. Based on 11-1-NWR spectra, the 2-hydroxyethyl group

i nt r oduc&F IRt ENIh LB & noCQr blip KBBerobigady o e theo@ars W over
based on the analysis by the capillary el ectrophoresis (CP), a - 17
- mai n p@adkadds g} revedabkadinet eartbnmeitad oferd visdchfiresn diite 30
seconds and, in addition, a mnute amunt of the other ingredients
wer e contedikddd. Bpeyed on pheseant) ytheahlkedil e talt amed Kl it NVR
and CP, the main ingredient was judged to be

N, N- bi s( 2ahydr metethyddtd angi @i agtalyst for thenrexchange sfatigie was
added to the reaction product taken out of the autoclave so that the
sol i d mass kargentd:atdone begaret 30% by HRSS, ihbereky o epatH ng a 30%
by mass aqueous N, N-bi s(2-hydroxyet hyl)-L-argi nine solution, which
was usedgiyddie fald Qvdige i fvesé i gathen. [ 9024k rodent held ¢ L2xanple of
Compound 3> Synthesis of 30% by mass aqueous

N- (2- hy dr; @xyRreaR-RIs ILAT G A 18y SOh L | PPhout any cﬁ't%ﬁénstjjll g (1 mol)
of L-arginine was dissolved into 406 g of ion-exchange water and
charged into an Vi pr.ip.tt e d
by dry i trogen. TKen. R But oelBue aEeheg: BATE Bl ang B8 (T
nmol ) of pr.epyl ene oxide was .gradual | dde opw se_t hrough a

dr oppi ng@gpgar abas 868%‘355%&% %&05[1‘ 4{0 ﬁco%réjo‘%’t éa\n$hfél%}b%§?\n se

addition_was finished, the whole was further stirred for 6 hours.
After {hBEFEEEERIY ko 17 sifed! O BubbITHER i % 55 hi P ohBAPRAS tUTre
performed for 30 m nutes to renove unreacted propylene - 18 - oxide
and the rEadPtrsF tARPOY o hRad B e buiatsl d9fef aat9¢| apd. when

A part of the reaction conposition was taken out, noisture was.
removed bjef reasdignyitfreat4ir teshighay bhanwd8 Gsedensratsanpl e
for analysis. Based on 'H.NWVR spectra, the 2-hydroxypropyl group

i ntroductd PRt @%CKe 3d HARYF b 3R PHORE €06 PECEre4 nol .

Mor eover, based on the analysis by the capillary el ectrophoresis
(CP), a main pealkhgadigenfiatretrarvise e2@@it bant pheedhydenmenwvdsicand
10 seconds and, in addition, a mnute amount of the other ingredients
wer e conbai pedpyBased coridechetandigticatt tesurasiebt depeddiygl nNVR
and CP, the main ingredient was judged to be

N ( 2- hydtbrypgnepy i)yl arcgibd ne2acted but, for completing the

reaction after the dropwise addition is finished, it is
preferred to continue stirring for 3 to 10 hours under
heating.

In the case of synthesizing the one-mol adduct,
since the reaction proceeds almost quantitatively, excess
ethylene oxide or propylene oxide is unnecessary.
However, in the case of synthesizing the two-mol adduct,

the reactivity of a secondary amino group decreases as



| on- exchange water was added to the reaction product taken out of the
autocl ave so that the solid mass concentrati on becanme 30% by nmass,

t hereby preparing a 30% by mass aqueous

N- ( 2- hydr oxypropyl) - L-argi nine solution, which was used in the

foll owi ng investigation. [0025] <Synthetic Exanple of Conpound 4>
Synt hesi s of 30% by mass aqueous N, N-bi s(2- hydroxypropyl)-L-arginine
sol ution First, 174 g (1 mol) of L-arginine was dissolved
into 406 YHRTHh-EXehahger WEEEY ARANEhEEGER i fEEems athpglene
autoclave and the air in the autoclave was replaced by dry nitrogen.
Then, theXfdo@aer Rl ¢eat e¥ide soCnangssesyg ( Theoloxasts prapsurhe
oxi de was gradual | y added dropw se through a droppi ng apparatus over
a periodigf frdwuk.1 Afe el - 4 heidespandemaddi pired ewad Iy Mrshed, . 2 hso
whol e was further stirred for 6 hours. After the reaction was

fini shed,l.Bubibingsy haddd dory thérngeaswvasypenmberedf arcl3Giddedit es to
renmove unreacted propyl ene oxide and the reaction conposition was
taken out of the HmuticclaVe€s a charactérpattcofebhe riceadt itor
conposition was taken out, noisture was renoved by freeze-drying, and
the resuldrid@ saner B sprisie Bisg ar5anpkeihivheanaly vas 1 vBaged

11-1- NVWR spectra, the 2-hydroxypropyl group introduced into the a-

am no gr QR MAS JroWthtt Qe dcfdd NBEhy VRRBO¥GE debased p hihg anal ysi s
by the capillary el ectrophoresis (CP), a main peak was confirned at a

retentiop. e Qfy §dndul £6, AR 80§e59NdS 8PHrakA cAddi o @ m nute

L ra
anount of the other i1ngredi'ents were cgntalngg. Based on the

lytic I - f 4 - n ; ] in . ngredi ent
oo Voo B LIS He LD ando B e in 0o
| on- exch er s .add o.the.reaction_pr ct _taken out of the
aﬁtocravggggtﬁ%%? tﬁgléﬁﬁf%ﬂﬂ% é%%ﬁ%ﬁ%t%%t?%% gg%a§§sgééﬁﬁvynass,
t her eby g&gganing nMass aqueo

30%. - 20 - b , .
NN bi o ( STRPAIER SRS e Qo aiF oROLMALeR Rl T8sEES it he

follow ng in ' i an. 26] <Synthetic Exanpl e of Conpound 5>
obtow gslaV%%ué¥¥lé¥%e4(§)égea€%é£teéuch asngpray drfy%g.

[0016]

As cosmetics of the invention, those used for the
outer skin (inclusive of scalp) and the hair as cosmetics,
medicaments, or medicated cosmetics are exemplified as
representatives thereof. Specific examples thereof
include facial cosmetics such as face lotions, emulsions,
creams, and packs, make-up cosmetics such as foundation,
lipsticks, and eye shadow, body cosmetics such as body
soap and body creams, pre-treating agents and post-
treating agents for hair dyeing, hair cosmetics such as
shampoos, hair rinses, hair conditioners, hair creams,
hair dyes, and split end coatings, and the like.

[0017]



Synt hesi s of 30% by nmass aqueous N- (2, 3-di hydroxypropyl)- L-arginine
sol ution First, 174 g (1 nol) of L-arginine was di ssol ved
into 406 g of ion-exchange water and charged into an autocl ave and
the air in the autoclave was replaced by dry nitrogen. Then, the

aut ocl ave was heated to 60C and 74 g ob gl yci dol was gradual |y added
dropwi se through a droppi ng apparatus over a period of 1 hour. After
the dropwi se addition was finished, the whole was further stirred for
6 hours. After the'¢ceerientwas FhRi ergdnipgoBISTAYatiit*e dry nitrogen
was perfornmed for 30 minutes and the reaction conposition was taken
out of tREPAATEIER@.PY the formupgr1df iph&heegosmet icshposithon was
taken out, npisture was renoved by freeze-drying, and the resulting
one was ugerdsian seawples fderandingi sn Bhsedion v FhVRespedties t he
2, 3-di hydroxypropyl group introduced into the a-am no group was
found tobut (.Dpmmicrdibleoleon BaS8édton3DhRebgnalays sy ntdre
capillary el ectrophoresis (CP), a main peak was confirnmed at a
retenti oprafiera0fly fiomt@sl and 30%sbgomndssandiihien adt@d td@teree MHut e
anount - 21 - of the other ingredients were contained. Based on the
anal yti calesisesHds @isE ned hysdH MNVR abflp&Pi bt he thaivl tinagiredi Sntn was
judged to be N-(2,3-di hydroxypropyl)-Larginine.

| on- exchampge watten Mas Adgdesiio-tbgaLeashing Rredeet, takgn.out of the
autocl ave so that the solid mass concentration becanme 30% by mass,

thereby preRAJHE A 3P % H¥e FBSSy AGHEOHS | d the 1lik

N- (2, 3-di hydr glxypr oprggtl)) - L-ear gi ni ne sol u%ir(')n?nv\hi cﬁ Wals euéaé: inr?tt he

fol | owi nginvesty gaf i [ <Synt i f d 8>

Synthesis o %0% by rrsg%ée a%gge%%’s %‘?ZPﬁ%d%%gHﬁéﬁ)d’Lg%@%g%

sol ution First,d 1. ) L- ar.gi ni ne_was di.ssql ved

into 203C8n6cfen|tor?-xecxec dzéng?’e&%wglpgr&%h%gﬁoﬁéeg? igp?oﬁgﬁl&eré]n&%ca%araged
i n_the autoclaye was re

into an autocl.ave and the ajr | aced hy dr

ni trogen.%r‘?ﬁg)%,e e’ aLﬁ}%eclngvaec%va%t hEAt eHCFBU88E SR a*f‘% 5%(lfkr?6’le)s%f
butyl ene_oxi de was gradual | dded dropw se.through a dropping

appar at uglag\,g,e gaﬁﬁ%aﬁcﬁfo% ﬂb%rr?k%?t F BALTdr opwi se addition was
finished, the whole was further stirred for 6 hours. After the

reaction [R8<8i ni shed, the reaction conposition was taken out of the
autocl ave. 2-Propanol and water was renoved therefromby distillation
on a rotary evapéfatotiEnFaFetees dee Was #rvedtinder ivaedemtiom2 -
to obtain a reaction product as a white solid. Based on

1H NMR specthng, atrlid ndngy draasdmatyve gpbuphe nfpoduéad (ilnto t he a-ami no
group was found to be 0.97 nol. Mreover, based on the analysis by

t he capi Lhgrygdekedttsr dptroness sirf{ GAHyakh omsmepeak, wasgeenbildyed at a
retention tinme of 9 mnutes and 10 seconds and, in addition, a mnute
anount ohatheiafllber morigrtediienitrsy veyenicont anntdctBaseyd anitheners,
anal ytical results obtained by 1H NVR and CP, the main ingredi ent was
j udged tanbgoli@adntlyduaxWnEgrhelt @y gt N€Eing agents, | peréxalRange
wat er was added to the reaction product taken out of the autoclave so
that theagohhd/passcCIGEHJIE | OMnDEERBE13QW RUTESS, st PELBDY mixed.
preparing a 30% by mass aqueous N-(2-hydroxybutyl)-L-arginine
solution, which wag yeed iJF e fQldmw NG I oVeshboahi@ition is

arbitrary and any of solution type, solubilized type,
emulsion type, gel type, powder-dispersed type, water-oil
bilayer type, and the other type ones is possible. They
can be produced by mixing the arginine derivative

represented by the above formula (1) with the above



[ 0028] <Synthetic Exanple of Conpound 7> Synthesis of 30% by nass
aqueous N-(2-hydroxydodecyl)-Larginine sol ution First, 174 g
(1 nmol) of L-arginine was dissolved into 348 g of ion-exchange water
and 348 g of 2-propanol and charged into an autoclave and the air in
t he autocl ave was replaced by dry nittid3gen. Then, the autocl ave was
heated to 80C and 184 g (1 nol) of dodecylene oxi de

(1, 2- epoxydodec was gradual dde 23 - dropw se through a

(it 0Pt ng SBHTA Lo Y oRT L BaF P EBES ShsGF AR & |

addi ti on was, finished, the whole was further stirred for 6 hours.
After th@T¥HITDn was finished, the reaction conposition was taken
out of the autoclave. 2-Pr opanol and water was renoved therefrom by
distillation on a rotary evaporator and the residue was dried under
vacuumto obtain a reaction product as a white solid. Based
on 11-1- f¥R™Petra, the 2-hydroxydodecyl group introduced into the
a-am no group was found to be 0.94 nol. Moreover, based on the

anal ysi s BWY1l%e capillary el ectrophoresis (CP), a main peak was
confirned at a retention tine of 9 mnutes and 30 seconds and, in
addition, a m nutthantehtowing heibdihdescrgbedit@rt 3 nwesre: icontiai ned.
Based on the analytical results obtained by 11-1-NMR and CP, the nain
i ngr edi efturwdseyj whkgedh I o bieh Ne¢ 2e rbydeoxypdasaaylesl.- ar gi ni ne.

| on- exchange water was added to the reaction product taken out of the
aut ocl averse Ithdatcd hee&ohi €i dmss concentrati on became 30% by nass,

t hereby preparing a 30% by mass aqueous

N- (2- hydigxpdadeeyl) nhrcdle@imnineyra! 14 | 06 o N &8 g\@éc%sgcbg heMR) ,
foll owi ng investigation. [0029] <Exanples 1 to 5 ‘and Conpar at [ ve

Exanpl es gkptQ 07> A Ehawy i T@bher dre§0 Ob‘aﬁgsitho 4233 egrﬁﬁ oxe m o

argi nine derivatives of the iInvention, oun

as Comoaggl LV Hengradi dgeem ahd éygéegfegh gpag@ﬁepoz%%% 2 as

comon a t1ve I ngredi were sel ecte tions were
Co 70 WPPROESGI ok A i P ahu PP @ GcPanaRY FHol (areops g dr
the follgg%%%n S%f§¥§£{£ éeﬁ%%pegﬁvg£ggthgntkgtEygrogen atoms
appearing at arcund 3.8 ppm and bonded to the carbon atom
at 2-position of the 2-hydroxyalkyl group, the number of
the 2-hydroxyalkyl groups introduced into the a-amino
group was calculated.
[0020]
{Number of 2-hydroxyalky! groups introduced into o-amino group) =
(Peak area of hydrogen atoms bonded to carbon atom at 2-position of 2-hydroxyalky! groups) /

(Peak area of hydrogen atoms bonded to p-carbon and y-carbon of L-arginine) x 4

[0021]
Incidentally, each arginine derivative was

freeze-dried and used as a measuring sample.



A. Regarding "Conmpatibility with Skin" A use-feeling test
was performed by 20 expert panelists. Regarding the conpatibility
with the skin at the time when 0.5 nL of each skin |lotion was applied
onto back of the hand, each panelist evaluated the |otion as four
grades with reference to the foll owng4absol ute eval uati on and
scored. Then, the scores given by all panelists were sumred up on

h th ) s .regarded as being
s A I Y
sa
Bal uat| GG TS ggo?%?afﬁa uagﬁgﬁ@% 596} 195y wi ¢ h
the skin is satlsfactor atlblllty with the

sat i sf acttrypke EJ@)‘?ﬁJ‘é‘?@b‘F?l@? V\H'-ﬁ tHéSsPélsﬁdi Sk P S GGG HE | WAS

slightly poor
performed for each sample under the following conditions.

- Sample introduction method: the sample was collected by
a head drop method (25 mm, 120 seconds) (utilizing the
siphon principle)
- Measuring wavelength: 210 nm (indirect UV method)
- Applied voltage: +25 kV (migrated at a constant
voltage)
- Migration fluid: 10 mM imidazole (fluorescent agent), 2
mM 18-crown ether (chelating agent), 5 mM 2-
hydroxybutyric acid, 5 mM citric acid monohydrate (buffer
agent)
- Sample concentration: 50 ppm
- Measuring temperature: 25°C
- Capillary: a silica-made hollow capillary having an
inner diameter of 75 pm and a total length of 800 mm was
used

Incidentally, each arginine derivative was
freeze-dried and used as a measuring sample.
[0022]
<Synthetic Example of Compound 1>
Synthesis of 30% by mass aqueous N-(2-hydroxyethyl)-L-

arginine solution



- 25 - 0 : Conpatibility with the skin is poor [0030] B. Regarding
"Skin Softening Effect” A use-feeling test was perfornmed by
20 expert panelists. Nanely, 0.5 nL of each skin lotion was applied
onto back of the hand. Regarding the skin softening effect after 2
hours fromthe application, each panellbst eval uated the |otion as
four grades mﬁth reference to the foll ow ng absol ute eval uati on and
scored. Then, SCof es ven by a nelists were summed up on
each sanpl e and ﬁ%ﬁ%e Sc%?idgsé?p%Phb % in@ﬁ?%ﬁ%?%%ﬁﬁﬁwf&f%éﬁ%ﬁﬁng
assed. Howeve in the, case 3 or nore panelists scored a
ganple 0 PYi%h Joq mhP R H& éﬁ?agaraaaeasa Qlﬁ&aﬁ%e§hﬂéﬁx’éﬁbsolute
Eval uation Criteria> (Score),: (Evaluation) 3: fy
f1exi bi | iAYAS %t (2% the SkFnlBftRE appPréareonas replaz:ed IﬂfU‘fffy
flexibility is slightly felt on the skin after application
Puf fy fl edviniityoden notTlneich t@¢ta@hOEhevgkwasaheame@pﬁkldﬁFConnd

O : Puffy flexibility is not felt at all on the skin after
applicatHénQ{O@BI?Dl) of ethylene oxide was gradually added

dropwise through a dropping apparatus over a period of 1
hour. After the dropwise addition was finished, the
whole was further stirred for 6 hours. After the
reaction was finished, bubbling with dry nitrogen was
performed for 30 minutes to remove unreacted ethylene
oxide and the reaction composition was taken out of the
autoclave.

A part of the reaction composition was taken out,
moisture was removed by freeze-drying, and the resulting
one was used as a sample for analysis. Based on ‘H-NMR
spectra, the Z-hydroxyethyl group introduced into the a-
aminc grcup was found to be 1.02 mol. Moreover, based on
the analysis by the capillary electrophoresis (CP), a
main peak was confirmed at a retention time of 8 minutes
and, in addition, a minute amount of the other
ingredients were contained. Based on the analytical
results obtained by 'H-NMR and CP, the main ingredient was
judged to be N-(2-hydroxyethyl)-~L-arginine.

Ion-exchange water was added to the reaction

product taken out of the autoclave so that the solid mass



- 26 - C. Regarding "Sticky Feeling" A use-feeling test was
performed by 20 expert panelists. Regarding the sticky feeling at the
time when 0.5 nL of each skin lotion was applied onto back of the
hand, each panelist evaluated the lotion as four grades with
reference to the foll ow ng absol ut e-etél wati on and scored. Then, the
scores given by all panelists were summed up on each sanpl e and those

scored 30 points or, nore was regarded _as bei ssed. However, in

t he caseqghﬁ%?%f%ﬁl%%r%e%%ﬂﬁls ?sb¥c8ﬁéafat§§ﬁ%%€'@ﬁﬁﬁ%ﬁ%n%rﬁeéé;
sanpl e s regarded as being. rejected. <Absolute Evaluation Criteria>
(Score) DY BFRUATERHIS N- BTRKTREEEEF Y hArdry TEANL o S Sk
after application 2 : Stickiness is not nuch felt on the skin after
appl i cat "GHch W5t iwiehess FResfehhevingeinvestinatdom after
application O : Stickiness is felt on the skin after application
[0032] D.[OR&gHr di ng " Ski n- Conditioning Effect” A long-term
successive use test was perforned by 20 nal e panelists. Nanely, 0.5
m. of eac¥wskihetist iByemple of Compound 2>

Synthesis of 30% by mass agueous N,N-bis{2-hydroxyethyl) -
L-arginine solution

First, 174 g (1 mol) of L-arginine was dissolved
into 406 g of ion-exchange water and charged into an
autoclave and the air in the autoclave was replaced by
dry nitrogen. Then, the autoclave was heated to 60°C and
88 g (2 mol) of ethylene oxide was gradually added
dropwise through a dropping apparatus over a period of 1
hour. After the dropwise addition was finished, the
whole was further stirred for 6 hours. After the
reaction was finished, bubbling with dry nitrogen was
performed for 30 minutes to remove unreacted ethylene
oxide and the reaction composition was taken out of the
autoclave.

A part of the reaction composition was taken out,
moisture was removed by freeze-drying, and the resulting
one was used as a sample for analysis. Based on *H-NMR
spectra, the 2-hydroxyethyl group introduced into the a-
amino group was found to be 1.98 mol. Moreover, based on

the analysis by the capillary electrophoresis (CP), a



- 27 - was applied onto an inner part of the forearmin the norning
and evening twi ce per day over a period of two weeks. After two
weeks, the skin texture conditions were observed by a m croscope and
a expert evaluator evaluated the lotion as four grades with reference
to the foll ow ng absol ute eval uati osr afid-scored. Then, the scores
were sumred up on each sanple and those scored 30 points or nore was
regar ded _as, bei ng passed. <Abso|utg EvaI%atiQn Criteri >é£8core :
(Eval uat FBr Peak WS “CoqT L RPE 07 bs 2ar & LENEdr tartd Horftydhdbus: el an
i nprovenent is observed as congared_mith t hose before the test

2 Wthaéhatl IFWET i #)9and”herBdEneNr y 2o iEkite grssvds o e ght
i nprovenent is observed as conpared with those before the test

11 Wthaeeh dnaredierty wpncherBEenerty oBasieich agr ddikes, a slight
deterioration is observed as conpared wi{h those before the test

0 : Skinagrdaiteiscal eremiel earocbhdlnedebrgehe®i8 gadi €8t r bpecmehar act er
increases) and a deterioration is observed as conpared with those

bef ore t Hexaresti §r00383 s Ej udRegdr do nge"” FeNsbiBdéHhyglr ok wesdrfldeli-ng
test was perforned by 20 expert - 28 - panelists. After face
washi ng, aegdmisia.n | oti on was applied onto the face. Thereafter,
regarding the tense feeling within 2 hours after application, each

panel i st eval uat embri-hexdiin 9 dsté&ouragr adasdwitbh thef efeeneg dro t he
foll ow ng absol ute eval uati on and scored. Then, the scores given by

al | panebirgiah otere iim@gk UPE orheaghtsamye 8pdthhesenscyad Bhass
points or nore was regarded as bei ng passed. However, in the case

where 3 QbnERing RANH Y HROT $6k B 5aARLE, OtRRBLy LR RATRIE Mefs
regarded as being rejected. <Absolute Eval uat’i on grlter|a>
by mass aqueous N,N-bis(2-hydroxyethyl)-L-arginine
solution, which was used in the following investigation.
[0024]
<Synthetic Example of Compound 3>
Synthesis of 30% by mass aqueous N-(2-hydroxypropyl)-L-
arginine solution
First, 174 g (1 mol) of L-arginine was dissolved
into 406 g of ion-exchange water and charged into an
autoclave and the air in the autoclave was replaced by
dry nitrogen. Then, the autoclave was heated to 60°C and
58 g (1 mol) of propylene oxide was gradually added
dropwise through a dropping apparatus over a period of 1
hour. After the dropwise addition was finished, the
whole was further stirred for 6 hours. After the

reaction was finished, bubbling with dry nitrogen was

performed for 30 minutes to remove unreacted propylene



(Score) : (Eval uation) 3 : After application, no tense feeling

was felt within 2 hours 2 . After application, a slight tense
feeling was felt within 2 hours 1 : After application, a tense
feeling was felt within 2 hours O : After application, a
strong tense feeling was felt within 28heurs [0034] - 29 - % by

wei ght Exanpl e Conparative Exanpl e Conpound 1 2

oxide and the reaction composition was taken out of the
autoclave.

A part of the reaction composition was taken out,
moisture was removed by freeze-drying, and the resulting
one was used as a sample for analysis. Based on H-NMR
spectra, the Z-hydroxypropyl group introduced into the oa-
amino group was found to be 1.04 mol. Moreover, based on
the analysis by the capillary electrophoresis (CP), a
main peak was confirmed at a retention time of 8 minutes
and 10 secconds and, in addition, a minute amcount of the
other ingredients were contained. Based on the
analytical results obtained by 'H-NMR and CP, the main
ingredient was judged to be N-(2-hydroxypropyl)-L-
arginine.

Ion-exchange water was added to the reaction
product taken out of the autoclave so that the solid mass
concentration became 30% by mass, thereby preparing a 30%
by mass aqueous N-(2-hydroxypropyl}-L-arginine solution,
which was used in the following investigation.

[0025]

<Synthetic Example of Compound 4>

Synthesis of 30% by mass aqueous N,N-bis(2-
hydroxypropyl) -L-arginine solution

First, 174 g {1 mol) of L-arginine was dissolved

into 406 g of ion-exchange water and charged into an



3451234 Conpound 1 10.0

- 19 -

autoclave and the air in the autoclave was replaced by
dry nitrogen. Then, the autoclave was heated to 60°C and
116 g (2 mol) of propylene oxide was gradually added
dropwise through a dropping apparatus over a period of 1
hour. After the dropwise addition was finished, the
whole was further stirred for 6 hours. After the
reaction was finished, bubbling with dry nitrogen was
performed for 30 minutes to remove unreacted propylene
oxide and the reaction composition was taken out of the
autoclave.

A part of the reaction composition was taken out,
moisture was removed by freeze-drying, and the resulting
one was used as a sample for analysis. Based on 'H-NMR
spectra, the 2-hydroxypropyl group introduced into the -
amino group was found to be 1.94 mol. Moreover, based on
the analysis by the capillary electrophoresis (CP), a
main peak was confirmed at a retention time of 8 minutes
and 40 seconds and, in addition, a minute amcunt of the
other ingredients were contained. Based on the
analytical results obtained by 'H-NMR and CP, the main
ingredient was judged to be N,N-bis{2-hydroxyproyl)-L-
arginine.

Ion-exchange water was added to the reaction
product taken out of the autoclave so that the solid mass

concentration became 30% by mass, thereby preparing a 30%



Conpound 2 10.0 Conpound 3

_20_

by mass aqueous N,N-bis(2-hydroxypropyl)-L-arginine
solution, which was used in the following investigation.
[0026]

<Synthetic Example of Compound 5>

Synthesis of 30% by mass aqueous N-(2,3-dihydroxypropyl)-
L-arginine solution

First, 174 g (1 mol}) of L-arginine was dissolved
into 406 g of ion-exchange water and charged into an
autoclave and the air in the autoclave was replaced by
dry nitrogen. Then, the autoclave was heated to 60°C and
74 g of glycidol was gradually added dropwise through a
dropping apparatus over a period of 1 hour. After the
dropwise addition was finished, the whole was further
stirred for 6 hours. After the reaction was finished,
bubbling with dry nitrogen was performed for 30 minutes
and the reaction composition was taken out of the
autoclave.

A part of the reaction composition was taken out,
moisture was removed by freeze-drying, and the resulting
one was used as a sample for analysis. Based on 'H-NMR
spectra, the 2, 3-~dihydroxypropyl group introduced into
the o-amino group was found to be 0.94 mol. Moreover,
based on the analysis by the capillary electrophoresis
(CP), a main peak was confirmed at a retention time of 7

minutes and 50 seconds and, in addition, a minute amount



10.

0

Compound 4 10.0 10.0

- 21 -

of the other ingredients were contained. Based on the
analytical results obtained by 'H-NMR and CP, the main
ingredient was judged to be N-{2,3-dihydroxypropyl)-L-
arginine.

Ton-exchange water was added to the reaction
product taken out of the autoclave so that the solid mass
concentration became 30% by mass, thereby preparing a 30%
by mass aqueous N-(2,3-dihydroxypropyl)-L-arginine
solution, which was used in the following investigation.
[0027]
<Synthetic Example of Compound &>
Synthesis of 30% by mass aqueous N-(2-hydroxybutyl)-L-
arginine solution

First, 174 g (1 mol) of L-arginine was dissolved
into 203 g of ion-exchange water and 203 g of 2-propanol
and charged into an autoclave and the air in the
autoclave was replaced by dry nitrogen. Then, the
autoclave was heated to 80°C and 72 g (1 mol) of butylene
oxide was gradually added dropwise through a dropping
apparatus over a period of 1 hour. After the dropwise
addition was finished, the whole was further stirred for
6 hours. After the reaction was finished, the reaction
composition was taken out of the autoclave. 2-Propanol
and water was removed therefrom by distillation on a

rotary evaporator and the residue was dried under wvacuum
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to obtain a reacticn product zs a white solid.

Based on H-NMR spectra, the 2Z2-hydroxybutyl group
introduced into the a-amino group was found to be 0.97
mol. Moreover, based on the analysis by the capillary
electrophoresis (CP), a main peak was confirmed at a
retention time of 9 minutes and 10 seconds and, in
addition, a minute amount of the other ingredients were
contained. Based on the analytical results obtained by
'H-NMR and CP, the main ingredient was judged to be N-(2-
hydroxybutyl)-L-arginine.

Ion-exchange water was added to the reaction
product taken out of the autoclave so that the solid mass
concentration became 30% by mass, thereby preparing a 30%
by mass aqueous N-(2-hydroxybutyl)-L-arginine solution,
which was used in the following investigation.

[0028]

<Synthetic Example of Compound 7>

Synthesis of 30% by mass aqueous N- (2-hydroxydodecyl)-L-
arginine solution

First, 174 g (1 mol) of L-arginine was dissolved
into 348 g of ion-exchange water and 348 g of 2-propanol
and charged into anAautoclave and the air in the
autoclave was replaced by dry nitrogen. Then, the

autoclave was heated to 80°C and 184 g (1 mol) of

dodecylene oxide (1,2-epoxydodecane) was gradually added



10.

0

Compound 7
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dropwise through a dropping apparatus over a period of 1
hour. After the dropwise addition was finished, the
whole was further stirred for 6 hours. After the
reaction was finished, the reaction composition was taken
out of the autoclave. 2-Propanol and water was removed
therefrom by distillation on a rotary evaporator and the
residue was dried under vacuum to cbtain a reaction
product as a white solid.

Based on 'H-NMR spectra, the 2-hydroxydodecyl
group introduced into the a-amino group was found to be
0.94 mol. Moreover, based on the analysis by the
capillary electrophoresis (CP), a main peak was confirmed
at a retention time of 9 minutes and 30 seconds and, in
addition, a minute amount of the other ingredients were
contained. Based on the analytical results obtained by
'H-NMR and CP, the main ingredient was judged to be N-(2-
hydroxydodecyl)-L-arginine.

Ion-exchange water was added to the reaction
product taken out of the autoclave so that the solid mass
concentration became 30% by mass, thereby preparing a 30%
by mass aqueous N-(2-hydroxydodecyl)-L-arginine solution,
which was used in the following investigation.

[0029]
<Examples 1 to 5 and Comparative Examples 1 to 5>

As shown in Table 1, Compounds 1 to 4 as the
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arginine derivatives of the invention, Compounds 5 to 7
and arginine as comparative ingredients, and ingredients
shown in Table 2 as common additive ingredients were
selected and skin lotions were prepared. In this regard,
the lotions were adjusted to have pH of 6.0 to 7.0 with
L-glutamic acid and citric acid and then were used for
the following use feeling tests.

<Evaluation Method>

A. Regarding "Compatibility with Skin"

A use-feeling test was performed by 20 expert
panelists. Regarding the compatibility with the skin at
the time when 0.5 mL of each skin lotion was applied onto
back of the hand, each panelist evaluated the lotion as
four grades with reference to the following absolute
evaluation and scored. Then, the scores given by all
panelists were summed up on each sample and those scored
30 points or more was regarded as being passed. However,
in the case where 3 or more panelists scored a sample 0
point, the sample was regarded as being rejected.
<Absolute Evaluation Criteria>
(Score) : (Evaluation)

3 : Compatibility with the skin is satisfactory
2 : Compatibility with the skin is slightly
satisfactory

1 : Compatibility with the skin is slightly poor
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0 : Compatibility with the skin is poor
[0030]
B. Regarding "Skin Softening Effect”

A use—-feeling test was performed by 20 expert
panelists. Namely, 0.5 mL of each skin lotion was
applied onto back of the hand. Regarding the skin
softening effect after 2 hours from the application, each
panelist evaluated the lotion as four grades with
reference to the following absolute evaluation and scored.
Then, the scores given by all panelists were summed up on
each sample and those scored 30 points or more was
regarded as being passed. However, in the case where 3
or more panelists scored a sample 0 point, the sample was
regarded as being rejected.
<Absolute Evaluation Criteria>
(Score) : (Evaluation)

3 : Puffy flexibility is felt on the skin after
application

2 : Puffy flexibility is slightly felt on the skin
after application

1 : Puffy flexibility is not much felt on the skin
after application

0 : Puffy flexibility is not felt at all on the
skin after application

[0031]



remai nder Eval u- ation Conpatibility with skin 55 46 49 54 56 24 49
40 15 Softening effect 56 45

- 26 -

C. Regarding "Sticky Feeling"

A use-feeling test was performed by 20 expert
panelists. Regarding the sticky feeling at the time when
0.5 mL of each skin lotion was applied onto back of the
hand, each panelist evaluated the lotion as four grades
with reference to the following absolute evaluation and
scored. Then, the scores given by all panelists were
summed up on each sample and those scored 30 points or
mcore was regarded as being passed. However, in the case
where 3 or more panelists scored a sample 0 point, the
sample was regarded as being rejected.
<Absolute Evaluation Criteria>
{Score) : (Evaluation)

3 : Stickiness is hardly felt on the skin after
application

2 : Stickiness is not much felt on the skin after
applicaticn

1 : Stickiness is slightly felt on the skin after
application

0 : Stickiness is felt on the skin after
application
[0032]
D. Regarding "Skin-Conditioning Effect"”

A long-term successive use test was performed by

20 male panelists. Namely, 0.5 mL of each skin lotion
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was applied onto an inner part of the forearm in the
morning and evening twice per day over a period of two
weeks. After two weeks, the skin texture conditions were
observed by a microscope and a expert evaluator evaluated
the lotion as four grades with reference to the following
absolute evaluation and scored. Then, the scores were
summed up on each sample and those scored 30 points or
more was regarded as being passed.

<Absolute Evaluation Criteria>

{Score) : (Evaluation)

3 : Skin grooves are clear and homogeneocus and an
improvement is observed as compared with those before the
test

2 : With regard to clarity and homogeneity of skin
grooves, a slight improvement is observed as compared
with those before the test

l : With regard to clarity and homogeneity of skin
grooves, a slight deterioration is observed as compared
with those before the test

0 : Skin grooves are unclear and heterogeneous
(anisotropic character increases) and a deterioration is
observed as compared with those before the test
[0033]

E. Regarding "Tense Feeling”

A use-feeling test was performed by 20 expert
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panelists. After face washing, each skin lotion was
applied onto the face. Thereafter, regarding the tense
feeling within 2 hours after application, each panelist
evaluated the lotion as four grades with reference to the
following absclute evaluation and scored. Then, the
scores given by all panelists were summed up on each
sample and those scored 30 points or more was regarded as
being passed. However, in the case where 3 or more
panelists scored a sample 0 point, the sample was
regarded as being rejected.
<Absclute Evaluation Criteria>
{Score) : (Evaluation)

3 : After application, no tense feeling was felt
within 2 hours

2 : After application, a slight tense feeling was
felt within 2 hours

1 : After application, a tense feeling was felt
within 2 hours

0 : After application, a strong tense feeling was
felt within 2 hours

[0034]

Table 1



57 55 58 59 49 27 19 55

to 7.0.

[ 0035] Table 2 Common Additive Ingredient
by weight) dycerin

* pH of the fornulation was adjusted to 6.0

M xing ratio (%

— 2 9 -_
% by weight
Example Comparative Example
Compound 1 2 3 4 5 1 2 3 4
Compound 1 - 10.0
Compound 2 10.0
Compound 3 10.0
Compound 4 10.0 10.0
Comparative | Compound 5 10.0
ingredient Compound 6 10.0
Compound 7 10.0
L-Arginine 10.0
L-Glutamic acid (pH adjustor) appropriate - - - - - - - -
amount’
Citric acid (pH adjustor) - appropriate amount’
Common additive ingredient 7.0
Water remainder
Compatibility with skin 55 46 | 49 | 54 56 | 24 | 49 | 40 15
Softening effect b6 45 | 48 | 53 | 65 | 26 | 43 | 28 18
Evalu- | Sticky feeling 49 48 | 44 | 52 | 50 | 28 | 4 | H 50
ation Skin-conditioning 45 53 | 56 | 40 | 44 | 38 | 22 12 | 20
effect
Tense feeling 58 57 | 65 | 58 | 59 | 48 | 27 19 55

* pH of the formulation was adjusted to 6.0 to 7.0.

From Examples 1 to 5,

[0035]
Table 2 Common Additive Ingredient
Mixing ratio
(% by weight)
Glycerin 2.0
Dipropylene glycol 3.0
Polyethylene glycol 1540 1.0
Urea 0.5
Antiseptic 0.5
Total 7.0
[0036]

the cosmetics containing

the arginine derivative of the invention are satisfactory

in compatibility with the skin and hair,

excellent in

skin softening effect and skin conditioning effect,

and

satisfactory in use feeling with little sticky feeling
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and tense feeling in all the samples.

On the other hand, sufficient effects are not
obtained in Comparative Examples 1 to 4. In Comparative
Example 1, since R! or R® is a 2,3-dihydroxypropyl group
derived from arginine and glycidol, the compatibility
with the skin, the skin softening effect, and the sticky
feeling after application are insufficient. 1In
Comparative Example 2, since the monohydroxyalkyl group
has 4 carbon atoms, the skin-conditioning effect is
insufficient and the tense feeling is felt after
application. In Comparative Example 3, since the
monohydroxyalkyl group has 12 carbon atoms, the skin-
conditioning effect and the softening effect are
insufficient and the tense feeling is felt after
application. In comparative Example 4, owing to
unmodified L-arginine, the compatibility with the skin,
the softening effect, and the skin-conditioning effect
are insufficient.

[0037]

While the invention has been described in detail
and with reference to specific embodiments thereof, it
will be apparent to one skilled in the art that wvarious
changes and modifications can be made therein without
departing from the spirit and scope thereof.

The present application is based on Japanese



7.0 [0036] From Exanples 1 to 5, the cosnetics containing
the arginine derivative of the invention are satisfactory in
conpatibility with the skin and hair, excellent in skin softening

ef fect and skin conditioning effect, and satisfactory in use feeling
with little sticky feeling - 30 - andltense feeling in all the
sanpl es. On the other hand, sufficient effects are not

obtained jn Co ratijve, Exanpl es arative Exa ,

si nce Rlé%lQang;éﬁﬁF%Fﬁ?% ?ox%éphpﬁglé7gugpg%ﬁ\ﬂﬂjQ%QﬁWég%|%§ne
and glycidol, the c at|b|I|t with the skin, the skin softening
effect, &P&hendi E% fleetf n@OHF?QFSaﬁﬁﬁ SREPEROFAE Gh TS Y . | n
Cbnparatlve Exanpl e 2, since_the nonohydroxyal kyl group has 4 carbon
atons, tHeSGNONdidoni nglef EBet TrEerracrsi cildsd aratie aknse
feellng is felt after application. In Conparative Exanple 3, since

t he nonohiydrarpmtadad group Wagle2 carbon atoms, the skin-conditioning
effect and the softening effect are insufficient and the tense
feeling is felt after application. In conparative Exanple 4, owing to
unnodi fied L-arginine, the conpatibility with the skin, the softening
effect, and the skin-conditioning effect are insufficient. [0037]
VWil e the invention has been described in detail and with reference
to specific enbodi nents thereof, it will be apparent to one skilled
in the art that various changes and nodifications can be nmade therein
wi t hout departing fromthe spirit and scope thereof. The present
application is based on Japanese - 31 - Patent Application No.

2008- 331874 filed on Decenber 26, 2008, and the whole contents are

i ncorporated herein by reference. Also, all the references cited
herein are incorporated as a whole. - 32 -



Cl ai nms 1. An arginine derivative represented by the
followi ng general formula (1): NNHR .,-.".2)R3 NH2 - -0) A2 O
wherein RL and R2 are a hydrogen atomor a |linear or branched
nmonohydr oxyal kyl group having 2 to 3 carbon atonms and at | east one of
R1 and R2 represents a linear or branched nonohydroxyal kyl group
having 2 to 3 carbon atons; and R3 represents a hydrogen atom an

al kali metal atom an anmmoni um or ani ¢ ammoni um 2.
A cosnetic conprising the arg|n|ne GE?FW tive according to claim1l

m xed t herein. process for producing an arginine
derivative repreé%ntéﬁ“b?rQH%l?%lﬁ@ﬁﬂﬁ@tégﬁeF§PHQ§aﬁP%g(QM LI | NOR 3
NH2 2 o wherein RL and R2 are a hydro en atomor a linear or - 33 -
br anched Gfodsidroxdrn&Ea L gfoupuhaviiAg:2 to 3 carbon atoms and at

| east one of RL and R2 represents a |linear or branched

nonohydr oxyal kyl group Having 2 to 3 carbon atoms; and R2 represents
a hydrogen atom al Hal atom an ammonium or an organic
anmoni um whi chfconpri ses tdi ssol vi ng arglnlne into water and reacting
it wthout hny ataléiﬁ h“*he ti me wheh-an(®) kyl ene oxi de having 2
to 3 carb

n2 o]
wherein R' and R? are a hydrogen atom or a linear or
branched monohydroxyalkyl group having 2 to 3 carbon
atoms and at least one of R! and R? represents a linear or
branched monohydroxyalkyl group having 2 to 3 carbon
atoms; and R? represents a hydrogen atom, an alkali metal

atom, an ammonium, or an organic ammonium.

2. A cosmetic comprising the arginine derivative

accerding to claim 1 mixed therein.

3. A process for producing an arginine
derivative represented by the following general formula

(1):

H
N.___NH
- (1
RlN OR® NH, )
|2
R2 ©

. 1 2 R
wherein R° and R® are a hydrogen atom or a linear or



- 33 -

branched monohydroxyalkyl group having 2 to 3 carbon
atoms and at least one of R! and R? represents a linear or
branched monohydroxyalkyl group having 2 to 3 carbon
atoms; and R® represents a hydrogen atom, an alkali metal
atom, an ammonium, or an organic ammonium,

which comprises dissolving arginine into water and
reacting it without any catalyst at the time when an

alkylene oxide having 2 to 3 carbon atoms is added.



