18 January 2006 Novel Ascorbic Acid Compounds, Methods of Synthesis and Application Use Thereof
The invention relates to the novel synthesis of ascorbic acid compounds with lysine and its derivatives
and/or proline and its derivatives. The present invention provides pharmaceutically effective composition
which comprises the ascorbic acid derivatives with lysine and proline. The presentdfygntionglso
includes methods of use in research fields including, but not limited to, medicine, nutrition, physiology,
and pharmacold¥srelopsieainA.cid Aoseppimdsidethadk abimthesitand A eplisatiomiperierenbtary factor. It
is not synthesized in vivo in human, monkey and guinea pig and therefore is listed as an essential
nutritive element. This ubiquitous compound is essential for the maintenance and preservation of several

species includif§ FAEBETHESSBURR MEE SERRRIoASERIE SR UIFOM BRI YHEHOIERE BT Sascorbic
acid and is matkedtwewedkrgssl bk thel sisidepetechid gmaerhagentecohyridsiphanchbamiaiihages in the
gingiva and marrow, which can be life, threatening. To prevent seurvy for the mainten of health, a
recommendedgfc?gﬁ{; 8 r%l?lrﬁ%%?ta%on l|ls(ghe§g[)a |Si$(se o?sf%r%goar .‘fé"é’%d;t%eéﬂﬁléﬁ a?r?%ﬁrﬂé%ﬁ%dult male
and 50 mg forBguRreferialeyantpscalisicradivis prebedyofheseostesiactyEcericiehdamd fakstaoxic

antioxida_nt. It_jMewa;%gguiQ@nggﬁjgﬁ, g%@g@p&@(#ﬂ@%a{&gg@%@g{%ﬂﬁf action ir_lvolves
L-ascorbic acid acting as scavenger for harmful radicals like superoxide, hydroxyl and singlet oxygen that

are produced during normal or pathological cellular metabolism. Ascorbic acid is speculated to be
superior to otHerwaieisalld) d sarah dipidas elichienantioxitl anpertiralsie tprpfacis DNAn@ngyithesizpdotein and
lipids from OX|dat|v% qrqrggﬁe and t erebr}aprevents a%rpcgt corenary he rf désgrzlases nt?ﬁt%£§r§{i$grmat|on,

. 11 Viy an, mon d uinca C1c [11Ste €SS
degeneratlve cfllseases and cancer. 8/xyger% raglcgl§ ave peen |mpI|cate not onﬁ/ In initiation and

post-initiation steiged-of thrahiagénsstonmeuaisosinsrpsisiorati meairistatiecprodassesyvaipsedrbic acid
takes part in sgueray i@&@éﬁaﬂkﬂhﬂl'%éom{ﬁ%' BunetionsuinyiNg iidsnegashtiaksfar callagen ayothssis,

proteoglygans and various components of extra cellular matrix (ECM). It helps to maintain various

enzymes in th&frat et foRtrericmcidand Simpkehbveakpesthel Pk Wy IBHEMEY DEREEF proline to
the formation eédhyadiesiy|ysih@candrhygiroxprdingngiva and marrow, which can be life threatening. To

prevent scurvy for the maintenance of health, a recommended daily administration is
established for L-ascorbic acid; in particular, 60 mg for adult male and 50 mg for adult

female.

L-ascorbic acid is probably the most effective, efficient and least toxic antioxidant. It is a
water soluble, chain-breaking antioxidant. The mechanism of action involves L-ascorbic acid
acting as scavenger for harmful radicals like superoxide, hydroxyl and singlet oxygen that are
produced during normal or pathological cellular metabolism. Ascorbic acid is speculated to be
superior to other water soluble and lipid soluble antioxidants. It also protects DNA, enzyme,
protein and lipids from oxidative damage and thereby prevents aging, coronary heart diseases,
cataract formation, degenerative diseases and cancer. Oxygen radicals have been implicated
not only in initiation and post-initiation stages of carcinogenesis, but also in invasion and

metastatic processes.

L-Ascorbic acid takes part in several important physiological functions in vivo. It is essential
for collagen synthesis, proteoglygans and various components of extra cellular matrix (ECM).
It helps to maintain various enzymes in their reduced forms. L-Ascorbic acid is involved in
the hydroxylation of lysine and proline to the formation of hydroxylysine and hydroxproline
which are necessary for the synthesis of collagen in living connective tissues. These reactions
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which are necessary for the synthesis of collagen in living connective tissues. These reactions 1 18
January 2006 are mediated by lysly hydroxylase and prolyl hydroxylase for which L-ascorbic acid
functions as cofactor. Lysine and proline are principal components of tendons, ligaments, skin, bone,
teeth, cartilage, heart valves, cornea, eye lens and ground substances between cells,,tHydspyproline and
hydroxlysine are required for the formation of a stable ECM and cross link in the fibers. Any deficiency of

L-ascorbic acidreeerfieisdhs bistivitydspplatlangddrekyl Asdrardadsson whitiblyseabTrig¢dendton impaired

formation of cqlagenrwhichlgadadeibtsiderWpaknpssRRH SR SGHMY MERICIRR COoRsiders
L-ascorbic acid and lysine as one of the most important natural substances that is indispensable for

maintenance &19aftAriPae B8iTiIaPiivhl. BENEieRly J"thald B nEdS N PEhERTay fdad to
various diseadégdrdkprotihallididgdsadysiie arcciehirtiontbé folackiod bfascdrlbiE@vidahddysiindg. Lysine
inhibits the destructign of ¢ollagen. molegul bindi ith_ plasminagen and thus preventing its
breakdown to 16] gﬁigm}??frgvégﬁ/ %%ﬁgheél of Stﬁgg%zg%ﬁ%g%gs%)ggﬁ glstp)zllée t%cr ll?;(lﬁgaffo%\(/)v%l01y éf)%%aegﬁ %lr% for
activating othérirahidrongiasto photdieradie sitMMIREEdSfasaagar bidsodassibtprel ueaditstoviissigsine, it has

to be supplie%@[&g%g@g\%{ﬁgﬂ&qw supplements. Another important amino acid, Proline, is
presumed to be synthesized in the body in adequate quantities for normal functions. It is likely that under

stress conditions the quantity synthesized falls short of the body needs. This often leads to a conditioned
deficiency of thik diopertantsataind asichrbinoibidr hiydropsproline @antainihg prateiimgotite plasnial
complement component1d, Walsh. cansiiites a h%%grg% Raof (e RIYIEIvE neghanism against
pathogens. The concentration of Eﬁq IS signi |cantfy re u_cecfln guinea pigs ed a a_scor%lc dcid deficient
diet. In additiothete s8bgAbReRdIt paritipates ifctde hiogyiotsediscossariitinesanl rbtpsendoerine

peptides. L'Am%ﬁ%héﬁéﬁﬁﬁLahi&%ﬂyé‘cﬂiyg{@&éi%%%ﬁ@ﬁhﬁ@i’ﬂs*&?e‘d%ﬁ%ﬁ@i%ﬁf@ %Mﬂ&@&?is of a
number of derivatives. Many substituted compounds at 2-, 3-, 5- and 6- positions have been_synthesized.

L-ascorbate 27BPNsHAEe BY BRI i RplasAUnOS A Lt HInbPE YraE 1 & Prrakdpsie Qaidssinvidr fish such
as trout, salmanandCaifishzyiiss28sfioneid I tretstabliethast astariicand for activating other matrix

metallo proteinases (MMPs). Since our body cannot produce its own lysine, it has to be
supplied through diet or from dietary supplements. Another important amino acid, Proline, is
presumed to be synthesized in the body in adequate quantities for normal functions. It is likely
that under stress conditions the quantity synthesized falls short of the body needs. This often

leads to a conditioned deficiency of this important amino acid.

Another hydroxproline containing protein is the plasma complement component Clg, which
constitutes an integral part of the protective mechanism against pathogens. The concentration
of Clq is significantly reduced in guinea pigs fed a ascorbic acid deficient diet. In addition, L-

ascorbic acid participates in the biosynthesis of carnitine and neuroendocrine peptides.

L-Ascorbic acid has several reactive hydroxy groups that can be used for the synthesis of a
number of derivatives. Many substituted compounds at 2-, 3-, 5- and 6- positions have been
synthesized. L-ascorbate 2-sulphate is stored in fish and some shrimp. It has the L-ascorbic
acid activity for fish such as trout, salmon and catfish. It is 20 times more stable than ascorbic
acid. Hence, it has been used in the formulation of feeds. L-ascorbate 2-phosphate is more
stable in air than ascorbic acid. This compound is used as source of L-ascorbic acid in guinea
pigs and rhesus monkeys. L-ascorbyl 6-palmitate, a synthetic lipophilic ascorbic acid
derivative, is another effective preservative in foods and pharmaceuticals.
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acid. Hence, it has been used in the formulation of feeds. L-ascorbate 2-phosphate is more stable in air
than ascorbic acid. This compound is used as source of L-ascorbic acid in guinea pigs and rhesus
monkeys. L-ascorbyl 6-palmitate, a synthetic lipophilic ascorbic acid derivative, is another effective
preservative in foods and pharmaceuticals. 2 18 January 2006 In recent years thefg has.ReRfea growing
interest in the therapeutic application of L-ascorbic acid and its derivatives as an anti-cancer agent. The
invention relates to the novel synthesis of ascorbic acid compounds with lysine and its derivatives and/or

proline and its defivatiears e rRSSRLAINY eRHARLHAVIER SR Massuicalpp REESH e campasition which
comprises the ascorbic acid derivatives with lysine and proline. These new biochemical compounds can

provide additidfisl BIOGHEA e LN F A /s25flividual components. Thus a biochemical synthesis

of these compounds in which the amino acids are covalently bound to ascorbic acid is preferable to a

simple physic 1gnixtur of th rqingla idslwith ﬁlSCOf?i gci?. Stcjt%p unexpe ted% erigr Q(iiolpgical
effects includ(ffln(:’:rlgialféetgg fg%tggisca? stgéﬁw ot tlﬁe?ssés ?no%segﬁ écs,a elnhcé)r?lcepé)g a Ssvtglrtp;lgﬁl%yavarfdgus

biological cell éghipayersieramelgecrnditsisienogivas eHicargsesuaheonpeands s taaiiieaind enhance

the assimilatiof@f Qs PN HEINBRBE NS domdaeds.tesultingdRinRIR YRS RUHitigaahstatus of
individuals. These novel compounds have applications in a variety of areas including but not limited to

nutrition, medicine and pharmacology. The present invention also includes methods of use in research
fields includingrHest net binitkdhiioanedisinadnuirtionyidb ysidildgsl didgihainteatogypapplications. The
overall objectiye,gf s inwenion s p sxniiesize ascorhic.ad dervatives with Ixaing, andprefine
moieties. The synthe3|s will be carried out using L- ascorbic aci ,ﬁ_-fy3| e and L- proline. The standard
procedure for thlcaisdwrvskeidn boend scaisortdthcihineiditsaplo tueeipplie Phvitide msederbrthis purpose,
the -CH20H of a5601hik asid ak6apesitign and the carboxyl group of either lysine or proline will be
utilized. Several types of compounds using multiple lysine, multiple proline, or their combinations can be
formed using this scheme.

Such unexpected superior biological effects include increased biological stability of these

molecules, enhanced absorption by various biological cell compartments and greater
biological efficacy. Such compounds can facilitate and enhance the assimilation of other
nutritional components from foods resulting in improved nutritional status of individuals.
These novel compounds have applications in a variety of areas including but not limited to

nutrition, medicine and pharmacology.

The present invention also includes methods of use in research fields including, but not

limited to, medicine, nutrition, physiology, and pharmacology applications.

The overall objective of this invention is to synthesize ascorbic acid derivatives with lysine
and proline moieties. The synthesis will be carried out using L- ascorbic acid, L-lysine and L-
proline. The standard procedure for the condensation of an alcohol with an acid to produce
ester will be used. For this purpose, the -CH,OH of ascorbic acid at 6-position and the
carboxyl group of either lysine or proline will be utilized. Several types of compounds using
multiple lysine, multiple proline, or their combinations can be formed using this scheme.

Some of the possible compounds that can be obtained through this procedure are shown.

Figures la, 1b, 1c show the structures of L-ascorbic acid, lysine and proline, respectively.
Figure 2 shows the scheme for the synthesis of ascorbyl lysine and ascorbyl proline.
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Some of the possible compounds that can be obtained through this procedure are shown. Figures la, Ib,
Ic show the structures of L-ascorbic acid, lysine and proline, respectively. Figure 2 shows the scheme for
the synthesis of ascorbyl lysine and ascorbyl proline. 3 18 January 2006 Figure 3a shows the scheme to
synthesize 6-deoxyascorbate lysine. This scheme utilizes the G-amino group of lyging,far Bifaging with
6-deoxybromo ascorbate to produce derivatives linked at 6 position. Figure 3a also shows the scheme to

synthesize 6-daégkigakcehpetes otibrmeTRisyg8RarReOiitives AR lypipeo s feshbipki g 1geitrihe
6-deoxybromapsgearbatedp Braguse deivrtivestked@hQwrasiiateJridi eo3praRwitheschgme to

synthesize 6-deoxyascorbate lysine utilizing the gNH2 of lysine and 6-deoxybromoascorbate. The

compounds caliFAVd QRAEUITohSM e BARAEEA: B GRATR DN IAY Hr B F YRS HPE? Sine. Figure
4 shows the st@ihémehtansyinihiasizie: Hleokyaitindaddodiaievah@-edegxyanine@ghaline pidkiziyg the NH2
group of 6-de%x¥%rt1£\rlleos ﬂgﬁo(gg%g %ngi (():arboxyl group of proline. The compounds can have an additional
substitution at f-posmon utilizing the calﬂboxyl group of proline. The present invention provides a process
for preparing [FiggtorBi abiebderibativekeghich eprijsrigingttidecstepecdtate) thesnmgutilidesrishe acid with

lysine or lysing mpietigs yhereind-aaeoxhisacidssreavalently daadde thedyaine ohlysingisnaieties; and
2) isolating the L-ascorbic acid derivatives. The present invention provides a process for preparing
L-ascorbic acitPBEHVER A2 RATEIPYHIFRSIHY HEPLEhE 8P B P¥iifng L-ascorbic acid with lysine or lysine
moieties whereipuke aisdambictiacidismeavalantystzetindtta thaihsineoasdysing endietigshiangd)iigolating the
L-ascorbic acig derivaiivesieraln ted-saseorbic acid RsRalen i RoundIg e g o bigine
moieties in C-6 posﬁlon of the L-ascorbic acid.

compounds can have an additional substitution at 2-position utilizing the carboxyl group of

proline.

The present invention provides a process for preparing L-ascorbic acid derivatives, which

comprising the steps of:

1)  treating L-ascorbic acid with lysine or lysine moieties wherein L-ascorbic acid is
covalently bound to the lysine or lysine moieties; and

2)  isolating the L-ascorbic acid derivatives.

The present invention provides a process for preparing L-ascorbic acid derivatives, which

comprising the steps of:

1)  treating L-ascorbic acid with lysine or lysine moieties wherein L-ascorbic acid is
covalently bound to the lysine or lysine moieties; and

2)  isolating the L-ascorbic acid derivatives;
wherein the L-ascorbic acid is covalently bound to the lysine or lysine moieties in C-6

position of the L-ascorbic acid.

The present invention provides a process for preparing L-ascorbic acid derivatives, which

comprising the steps of:



The present invention provides a process for preparing L-ascorbic acid derivatives, which comprising the
steps of: 4 18 January 2006 1) treating L-ascorbic acid with lysine or lysine moieties wherein L-ascorbic
acid is covalently bound to the lysine or lysine moieties; and 2) isolating the L-ascorbic acid derivatives;
wherein the L-ascorbic acid is covalently bound to the lysine or lysine moieties in Gg2,pQsitigasof the
L-ascorbic acid. The present invention provides a process for preparing L-ascorbic acid derivatives, which
comprising thd stepsaing ) lirasengjd_asstorbic Bcidanith lysive BPikiih e imiRitids pRIRdnACidsorbic acid

is covalently bounddeathailysing Pllysingsmoigtiesnaniidlidsolating the L-ascorbic acid derivatives;
wherein the L-ascorbic acid is covalently bound to one or more lysine in C-6 position of the L-ascorbic

acid. The presant it SH I SASEE R HEESEE Y8 it paring L-ascorbic acid derivatives, which
comprising the stepshefeih)ttreAtingobasaatbic @cidamiti bysinetotiydysnenaidfiescwheceis Liraseorbic acid
is cov_alently bound &91{593 I _%@i%r IC\/)?giri\garcqg.ieties; and 2) isolatin_g th_e L-ascorb_i(_: acid derivatives; _
wherein the L-asco?blc acid is covaﬁenty bound to one or more lysine in C-2 position of the L-ascorbic
acid. The present invention provides a process for preparing L-ascorbic acid derivatives, which

comprising thergteps @fi Lhiatinplonacordicacid Withsinmonlyaingpioistieswherain Lkygsgorbic acid
is covalently bound to the lysine or lysine moieties; and 2) isolating the L-ascorbic acid derivatives;
wherein the L SuBiRedBR &P Nalently bound to a first lysine in C-6 position and a

1)  treating L-ascorbic acid with lysine or lysine moieties wherein L-ascorbic acid is
covalently bound to the lysine or lysine moieties; and

2)  isolating the L-ascorbic acid derivatives;
wherein the L-ascorbic acid is covalently bound to one or more lysine in C-6 position of

the L-ascorbic acid.

The present invention provides a process for preparing L-ascorbic acid derivatives, which

comprising the steps of:

1)  treating L-ascorbic acid with lysine or lysine moieties wherein L-ascorbic acid is
covalently bound to the lysine or lysine moieties; and

2)  isolating the L-ascorbic acid derivatives;
wherein the L-ascorbic acid is covalently bound to one or more lysine in C-2 position of

the L-ascorbic acid.

The present invention provides a process for preparing L-ascorbic acid derivatives, which

comprising the steps of:

1)  treating L-ascorbic acid with lysine or lysine moieties wherein L-ascorbic acid is
covalently bound to the lysine or lysine moieties; and

2)  isolating the L-ascorbic acid derivatives;
wherein the L-ascorbic acid is covalently bound to a first lysine in C-6 position and a

second lysine in C-2 position of the L-ascorbic acid.



second lysine in C-2 position of the L-ascorbic acid. 5 18 January 2006 The present invention provides a
process for preparing L-ascorbic acid derivatives, which comprising the steps of: 1) treating L-ascorbic
acid with lysine or lysine moieties wherein L-ascorbic acid is covalently bound to the lysine or lysine
moieties; and 2) isolating the L-ascorbic acid derivatives; wherein the L-ascorbic agjg,iz.c9vaigntly bound
to two or more lysine in C-6 position and one lysine in C-2 position of the L-ascorbic acid. The present
invention providesracpraicEysispp RpEidag) 1 Risetrbieapisrdany divecorivniatid cdamyaisiery tdchteps of: 1)
treating L-ascophipasid WitRidysipe or lysine moieties wherein L-ascorbic acid is covalently bound to the
lysine or lysine moieties; and 2) isolating the L-ascorbic acid derivatives; wherein the L-ascorbic acid is
covalently bound to one lysine in C-6 position and two or more lysine in C-2 position L-ascorbic acid. The
present invention prevides la proceissdad prafhalinmd -astpibic acididerivatieas, wdsichbeomptising the
steps of: 1) treatingclﬁ%scarébbigu%qgo\/%ﬂ%hlI sin%rqr I}/sine ne]tg)ig;ti%%wherein L-ascorbic acid is covalently

i en 1 STNe moietie . . . . . .
bound to the lysine or lysine moleties; a % |so?]at|ng tﬂe L-ascorbic acid derivatives; wherein L-ascorbic

acid is covalerily bsaliding thed-cseadre ppsdrieiyaisgposition and two or more lysine in C-2 position of

the L-ascorbic acidyflgiRr@santioyatian PIovidesARresass (PRI eRaNg lydncalkicsasidsigrivatives,
comprising the steps of: 1) treating L-ascorbic acid with proline or proline moieties wherein the proline or

proline moieties ard¢SVSIBAHY BbbirRs HHsiofis & Aererifde-

The present invention provides a process for preparing L-ascorbic acid derivatives, which

comprising the steps of:

1)  treating L-ascorbic acid with lysine or lysine moieties wherein L-ascorbic acid is
covalently bound to the lysine or lysine moieties; and

2)  isolating the L-ascorbic acid derivatives;
wherein the L-ascorbic acid is covalently bound to one lysine in C-6 position and two or

more lysine in C-2 position L-ascorbic acid.

The present invention provides a process for preparing L-ascorbic acid derivatives, which

comprising the steps of:

1)  treating L-ascorbic acid with lysine or lysine moieties wherein L-ascorbic acid is
covalently bound to the lysine or lysine moieties; and

2)  isolating the L-ascorbic acid derivatives;
wherein L-ascorbic acid is covalently bound to two or more lysine in C-6 position and

two or more lysine in C-2 position of the L-ascorbic acid.

The present invention provides a process for preparing L-ascorbic acid derivatives,

comprising the steps of:

1)  treating L-ascorbic acid with proline or proline moieties wherein the proline or proline
moieties are covalently bound to L-ascorbic acid; and
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18 January 2006 2) isolating the L-ascorbic acid derivatives. The present invention provides a process for
preparing L-ascorbic acid derivatives, comprising the steps of: 1) treating L-ascorbic acid with proline or
proline moieties wherein the proline or proline moieties are covalently bound to L-ascorbic acid; and 2)
isolating the L-ascorbic acid derivatives; wherein the L-ascorbic acid is covalently pppqgtpsaegline in C-6
position of the L- ascorbic acid. The present invention provides a process for preparing L-ascorbic acid
derivatives, c8mprisphjitgehstbprsesttbi aeahdlevRiasEorbic acid with proline or proline moieties wherein
the proline or proline moieties are covalently bound to L-ascorbic acid; and 2) isolating the L-ascorbic
acid derivatives; wherein the L-ascorbic acid is covalently bound to proline in. C-2 position of the L-
ascorbic acid. e BEERh NGB PESVIRe S af5P6REsd $orBFaBAM g T2 ibibie Alid el ves,
comprising thestepisiof; the trepdioy L-ascorbic acid with proline or proline moieties wherein the proline or
proline moieties are covalently bound to L-ascorbic acid; and 2) isolating the L-ascorbic acid derivatives;
wherein the L-ascorbic acid is covalently bound to two or more proline in C-6 position of the L-ascorbic
acid. The present iti¢afadh-previbis el prvde seotoicprepating NoagiesrBiecsriivtiie Fivdtivey, PEIJMprising the

steps of: 7 18 Janugiy£R08relootrRatitgdedRcerbigsasigivithapraline or proline moieties wherein the

proline or proline moieties are covalently bound to L-ascorbic acid; and
2 isolating the L-ascorbic acid derivatives;

wherein the L-ascorbic acid is covalently bound to proline in C-6 position of the L-

ascorbic acid.

The present invention provides a process for preparing L-ascorbic acid derivatives,

comprising the steps of:

1)  treating L-ascorbic acid with proline or proline moieties wherein the proline or proline
moieties are covalently bound to L-ascorbic acid; and

2)  isolating the L-ascorbic acid derivatives;
wherein the L-ascorbic acid is covalently bound to proline in C-2 position of the L-

ascorbic acid.

The present invention provides a process for preparing L-ascorbic acid derivatives,

comprising the steps of:

1) treating L-ascorbic acid with proline or proline moieties wherein the proline or proline
moieties are covalently bound to L-ascorbic acid; and

2)  isolating the L-ascorbic acid derivatives;
wherein the L-ascorbic acid is covalently bound to two or more proline in C-6 position

of the L-ascorbic acid.

The present invention provides a process for preparing L-ascorbic acid derivatives,

comprising the steps of:



2) isolating the L-ascorbic acid derivatives; wherein the L-ascorbic acid is covalently bound to two or more
proline in C-2 position of the L-ascorbic acid. The present invention provides a process for preparing
L-ascorbic acid derivatives, comprising the steps of: 1) treating L-ascorbic acid with proline or proline
moieties wherein the proline or proline moieties are covalently bound to L-ascorbifzagidiangog) isolating
the L-ascorbic acid derivatives; wherein the L-ascorbic acid is covalently bound to a first proline in C-6
position of thelL-a¢EaHnE beitt &R 4 duRupprbiiae Prlipgesittes ofhpEin-hsduebiecaridrorie present

invention provides & piQc8%5:[06 \RISRAS Nt hdastoiicBLidderivatives, comprising the steps of: 1)
treating L-ascarbic acid with proline or proline moieties wherein the proline or proline moieties are

covalently boufld td AWM BN d d8iXE Y the L-ascorbic acid derivatives; wherein L-ascorbic
acid is covalently betiagiiothedralsnerhic Gelpositiaie od thelndasaombia acick naiacpalyprapsyéiion C-6

position of the L-asgg{lpei?ﬁga%icddr&gg present invention provides a process for preparing L-ascorbic acid

derivatives, comprising the steps of: 1) treating L-ascorbic acid with proline or proline moieties wherein
the proline or proline moieties are covalently bound to L-ascorbic acid; and 2) isolating the L-ascorbic

acid derivativegWherein theLagseophinacid is RGN bplpginya Ralvpreiingdn Cad-Rragiion of the
L-ascorbic acid and a proline molecule in C-6 position of the L-ascorbic acid. 8 18 January 2006 The
present inventiSABSVRIES §'H¥oREss for preparing L-ascorbic acid derivatives, comprising the steps of:
1) treating L-ascorbic acid with proline or proline moieties wherein the proline or proline

1)  treating L-ascorbic acid with proline or proline moieties wherein the proline or proline
moieties are covalently bound to L-ascorbic acid; and

2)  isolating the L-ascorbic acid derivatives;
wherein the L-ascorbic acid is covalently bound to a first proline in C-6 position of the

L-ascorbic acid and a second proline in C-2 position of the L-ascorbic acid.

The present invention provides a process for preparing L-ascorbic acid derivatives,

comprising the steps of:

1)  treating L-ascorbic acid with proline or proline moieties wherein the proline or proline
moieties are covalently bound to L-ascorbic acid; and

2)  isolating the L-ascorbic acid derivatives;
wherein L-ascorbic acid is covalently bound to a proline in C-2 position of the L-

ascorbic acid and a polyproline in C-6 position of the L-ascorbic acid.

The present invention provides a process for preparing L-ascorbic acid derivatives,

comprising the steps of:

1)  treating L-ascorbic acid with proline or proline moieties wherein the proline or proline
moieties are covalently bound to L-ascorbic acid; and

2)  isolating the L-ascorbic acid derivatives;
wherein the L-ascorbic acid is covalently bound to a polyproline in C-2 position of the

L-ascorbic acid and a proline molecule in C-6 position of the L-ascorbic acid.



moieties are covalently bound to L-ascorbic acid; and 2) isolating the L-ascorbic acid derivatives; wherein
the L-ascorbic acid is covalently bound to a first polyproline at C-2 of the L- ascorbic acid and a second
polyproline at C-6 position of the L-ascorbic acid. The present invention provides a process for preparing
L-ascorbic acid derivatives, comprising the steps of: 1) treating 6-deoxybromoascpyhate \vithoysine or
lysine moieties wherein L-ascorbic acid is covalently bound to the lysine or lysine moieties; and 2)
isolating the LIAscavisieMcith (akontiPex/iden e reiprasess-deioyppaingascaitbicisassl adentitiveund to one
lysine. The preggpkiinentiofepiyides a process for preparing L-ascorbic acid derivatives, comprising the
steps of: 1) treating 6-deoxybromoascorbate with lysine or lysine moieties wherein L-ascorbic acid is
covalently bound to the lysine or lysine moieties; and 2) isolating the L-ascorbic acid derivatives; wherein
the 6-deoxybromoaseoiiaieds sedctaddovithepNidZog pooinefysites Whergreseniritirentigigiiavides a
process for preparing L-ascorbic acid,derivatives, comprising the steps of: 1) treating
6-deoxybromoasco?ﬁ)é%gev§vﬁ% I@%‘f%%%b@g}lr% }/ﬁ(;_eatsig%%vg ae(?lé?nalli&ascorbic acid is covalently bound to the
lysine or lysinémoietibéngrbe 1)-isepaiagaidederizgembic acid derivatives; wherein the

6-deoxybromoascoghrigiisicoYalgrslyibaundiio & pelilyiten P 8 anuny ke Ihe-prasaetinvention
provides a process for preparing L-ascorbic acid derivatives, comprisin?ct e steps of: 1) treating

6-deoxybromoascotFiE G Rfdyha seRrdmelyREling &\ The R ton St b s 4ErIPls ¥dalently bound to the

lysine or lysine moieties; and 2) isolating the L-ascorbic acid derivatives;
The present invention provides a process for preparing L-ascorbic acid derivatives,

comprising the steps of:

1)  treating 6-deoxybromoascorbate with lysine or lysine moieties wherein L-ascorbic acid
is covalently bound to the lysine or lysine moieties; and
2)  isolating the L-ascorbic acid derivatives;

wherein the 6-deoxybromoascorbate is covalently bound to one lysine.

The present invention provides a process for preparing L-ascorbic acid derivatives,

comprising the steps of:

1)  treating 6-deoxybromoascorbate with lysine or lysine moieties wherein L-ascorbic acid
is covalently bound to the lysine or lysine moieties; and
2)  isolating the L-ascorbic acid derivatives;

wherein the 6-deoxybromoascorbate is reacted to the e-NH, group of lysine.

The present invention provides a process for preparing L-ascorbic acid derivatives,

comprising the steps of:

1)  treating 6-deoxybromoascorbate with lysine or lysine moieties wherein L-ascorbic acid
is covalently bound to the lysine or lysine moieties; and
2)  isolating the L-ascorbic acid derivatives;

wherein the 6-deoxybromoascorbate is covalently bound to a polylysine.



wherein the 6-deoxybromoascorbate is reacted to the ONH2 group of polylysine. The present invention
provides a process of producing L-ascorbic acid derivatives, comprising the steps of: 1) treating
6-deoxybromoascorbate with proline or proline moieties wherein L-ascorbic acid is covalently bound to
the proline or proline moieties; and 2) isolating said L-ascorbic acid derivatives. The pigsgnidsention
provides a process of producing L-ascorbic acid derivatives, comprising the steps of: 1) treating
6-deoxybromob¥cartsatatwitgstinersvistesirte pieietiesiovherenaringadcawsiddiachsis elsviarsey bound to
the proline or psaliiRimoigtiaspapd 2) isolating said L-ascorbic acid derivatives; wherein the
6-dexoybromoascorbate is covalently bound to polyproline. The present invention provides a process of
producing L-ascorbic acid derivatives, comprising the steps of: 1) treating 6-deoxybromoascorbate with
proline or proline moieties vhereibriraasorticeacith iy dovalelytiydowidite thepholinasarpikolicieé moieties;

and 2) isolating said |.-ascorhic acid derivatives: wherein the. 6-degxybromoascorbate is covalently bound
to a first of proline ést c- e;:I)lo i(t%S%nof St)heeL-yaSISnceorE\)llY Szl;lncgl ghe %f’pa%lylysine at C-6 position of the L-ascorbic

acid. The presént imsfaticnts dvidedtipregdalssivitiyrsducing L-ascorbic acid derivatives, comprising the
steps of: 10 18 Janyaky.20@6 dutsaing-dessylRramogseatPate. i, yzinedysine yegieties and

proline/proline moieties wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and 2) isolating said L-ascorbic acid derivatives. The present invention provides
a process of pradpeisenl Hasadmi pracided arpratise of pavdprisg-atherbiepd diierivatives, comprising

the steps of:
1) treating 6-deoxybromoascorbate with proline or proline moieties wherein L-ascorbic
acid is covalently bound to the proline or proline moieties; and

2)  isolating said L-ascorbic acid derivatives.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

1) treating 6-deoxybromoascorbate with proline or proline moieties wherein L- ascorbic
acid is covalently bound to the proline or proline moieties; and
2)  isolating said L-ascorbic acid derivatives;

wherein the 6-dexoybromoascorbate is covalently bound to polyproline.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

1) treating 6-deoxybromoascorbate with proline or proline moieties wherein L-ascorbic
acid is covalently bound to the proline or proline moieties; and

2)  isolating said L-ascorbic acid derivatives;
wherein the 6-deoxybromoascorbate is covalently bound to a first of proline at C-2

position of the L-ascorbic acid and a polylysine at C-6 position of the L-ascorbic acid.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising
the steps of:
10



1) treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties wherein
L-ascorbic acid is covalently bound to the lysine/lysine moieties and proline/proline moieties; and 2)
isolating said L-ascorbic acid derivatives; wherein the 6-deoxybromoascorbate is covalently bound to a
proline at C-2 position of the L-ascorbic acid and one lysine at C-6 position of the lg-asgqtpigmcid. The
present invention provides a process of producing L-ascorbic acid derivatives, comprising the steps of: 1)
treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties wherein

L-ascorbic acigis C@é’eﬁlﬁ@@)’d@&@%@o&ﬁoﬁ%@dﬁﬁiﬂé&ﬁ%ﬁ@%ﬂ@@}@ﬂ@%ﬁﬁ&ie@%@?@f@?ﬁ%m@iﬁ@?e’iie@nd 2)
isolating said L-ascorbic acid derivatives; wherein the 6-deoxybromoascorbate is covalently bound to a
proline at C-6 positiH B th BRI Al SRAEPOVIVRIRE dPc pbsisNenha5ies B acid. The
present invention ppenidesalproaessiof;piaducing L-ascorbic acid derivatives, comprising the steps of: 1)
treating 6-deog}/brolrs'gp?é% orbate with I}/sing({lé{gp Jnoieties and proline/proline moieties wherein

. AR a ascorbifc a VES. L . . ..
L-ascorbic acid'is covaleritly bound to t eclysme/ysme moieties and proline/proline moieties; and 2)

isolating said L-ascorbic acid derivatives; 11 18 January 2006 wherein the 6-deoxybromoascorbate is

covalently bouigd i@ adRPI¥PERIBR b Gdbsof fhR ds BEERINICIAEI] ARGOIRGIXEIRE Rlite2 Qftif kagscorbic

acid. The present invention provides a process of producing L-ascorbic acid derivatives, comprising the
steps of: 1) trégﬁﬁﬁ%—ﬂ%oxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and proline/proline moieties; and

1)  treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and

2)  isolating said L-ascorbic acid derivatives;
wherein the 6-deoxybromoascorbate is covalently bound to a proline at C-2 position of

the L-ascorbic acid and one lysine at C-6 position of the L-ascorbic acid.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

1)  treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and

2)  isolating said L-ascorbic acid derivatives;
wherein the 6-deoxybromoascorbate is covalently bound to a proline at C-6 position of

the L-ascorbic acid and a polylysine at C-2 position of the L-ascorbic acid.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

1)  treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and

2)  isolating said L-ascorbic acid derivatives;

11



2) isolating said L-ascorbic acid derivatives; wherein the 6-deoxybromoascorbate is covalently bound to
the ONH2 group of lysine. The present invention provides a process of producing L-ascorbic acid
derivatives, comprising the steps of: 1) treating 6-deoxybromoascorbate with lysine/lysine moieties and
proline/proline moieties wherein L-ascorbic acid is covalently bound to the lysine/lisjng, moiggies and
proline/proline moieties; and 2) isolating said L-ascorbic acid derivatives; wherein the
6-deoxybromoascoviigteiisted fadeprpmurdoRitateroliwy aehehsssitisnagfotralizgaotbfc ddit and a

polylysine at C-6 positien9f thedlafbepeNGiacH A heMIrIeAtdMsAtian. provides a process of producing
L-ascorbic acid derivatives, comprising the steps of: 1) treating 6-deoxybromoascorbate with lysine/lysine

moieties and proline/proline moieties wherein L-ascorbic acid is covalently bound to the lysine/lysine
moieties and Phelredproiliventeigliesdend i2pdsolafipgpsaitht Iassaribic aditidderivatbsesomridiai the
6-deoxybromqﬁg(§‘§erbsa§g is covalently bound to a proline and a lysine- proline at C-2 position of the
L-ascorbic acid. 1 IE)L8 January 2006 The present invention provides a process of producing L-ascorbic
acid derivatives, comprising the steps of: 1) treating 6-deoxybromoascorbate with lysine/lysine moieties

and proline/preline maiglias MRS FRIMbaaseiRIG AfIH imeayairnty bRuRdds g dysinalsinemoieties and
proline/proline moieties; and 2) isolating said L-ascorbic acid derivatives; wherein the | |
6-deoxybromoascofbiets EVSRERiy BItnd s Y HF8HNe A4 Holfife-WHIRL Sne- 2 Bi5ERT0 Rt the
L-ascorbic acid. Thergiesenilinyentieiegrauies a process of producing L-ascorbic acid derivatives,
comprising 2)  isolating said L-ascorbic acid derivatives;

wherein the 6-deoxybromoascorbate is covalently bound to the e-NH; group of lysine.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

1)  treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and

2)  isolating said L-ascorbic acid derivatives;
wherein the 6-deoxybromoascorbate is covalently bound to a proline at C-6 position of

the L-ascorbic acid and a polylysine at C-6 position of the L-ascorbic acid.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

1)  treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and

2)  isolating said L-ascorbic acid derivatives;
wherein the 6-deoxybromoascorbate is covalently bound to a proline and a lysine-

proline at C-2 position of the L-ascorbic acid.

12



the steps of: 1) treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and proline/proline moieties; and
2) isolating said L-ascorbic acid derivatives; wherein the 6-deoxybromoascorbate is covalently bound to
the ONH2 group of lysine. The present invention provides a process of producing qua%g;p%@g:id
derivatives, comprising the steps of: 1) treating 6-deoxybromoascorbate with lysine/lysine moieties and
proline/prolinelhfoietiest keréom pragdetBieraesedisl auodueg Lot dosiEngsiaentnoiites and
proline/prolinegmagighiess: and 2) isolating said L-ascorbic acid derivatives; wherein the
6-deoxybromoascorbate is covalently bound to the aNH2 group of polylysine. The present invention
provides a process of producing L-ascorbic acid derivatives, comprising the steps of: 13 18 January 2006
1) treating 6-déoxybramgasdeskaieowithsbpshaey lyaing sieibiias: andegeslind/prdlirepmbietiasivieerein

L-ascorbic acid is coyalently bounho s hsing/yeine, mpleties, and Prgline/proline, majeties; gnd 2)
isolating said L-ascorbic acid derivafives; wherein the 6-deoxybromoascorbate is covalently bound to
lysine-proline. The pidgeridirentiolsioidds a process of producing L-ascorbic acid derivatives,

comprising the stepsefind kigating regxuRigiuaaggorbate with lysine/lysine moieties and
proline/proline moieties wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and

proline/proline moie¥EEenE% PideraiRy L e Fhit X (e hoifiddg, @ proline and a proline-

lysine at C-2 position of the L-ascorbic acid.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

1)  treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and

2)  isolating said L-ascorbic acid derivatives;

wherein the 6-deoxybromoascorbate is covalently bound to the &-NH, group of lysine.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

1)  treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and

2)  isolating said L-ascorbic acid derivatives;
wherein the 6-deoxybromoascorbate is covalently bound to the a-NH, group of

polylysine.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

13



wherein the 6-deoxybromoascorbate is covalently bound to the gNH2 group of lysine at C-6 position of
the L-ascorbic acid and one proline at C-2 position of the L-ascorbic acid. The present invention provides
a process of producing L-ascorbic acid derivatives, comprising the steps of: 1) treating
6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties wfygtgin,\.--@sgorbic acid
is covalently bound to the lysine/lysine moieties and proline/proline moieties; and 2) isolating said
L-ascorbic aci$) deritratie$-deheybiameaseotud yitblyidee B bRaRacis s vk Py BRIt 1o MIecHAH2 group
of polylysine at C-G,pasition akibdik-ars@rhic anislang onguRiolinerat Gyaasitian afdlaged-ageorbic acid.
The present invention provides a process of producing L-ascorbic acid derivatives, comprising the steps
of: 14 18 January 2068 PRERGAY§E& 0 Bromoascorbate with lysine/lysine moieties and proline/proline
moieties whergjn LisdeonbisaaCidds cdvaltentlydnoutcto the lysine/lysine moieties and proline/proline

moieties; and 2) isqlating said L sasc r?)ic acid derivatives: wherein the 6-deoxybromoascorbate is
covalently bound tow'ﬁl‘leer gNHez gro(l)JX or Wgﬁngoét &gcﬁ)ggs}ﬁgnyof t ne an}ésé?)? ic alllé(igd and a polyproline at
C-2 position of the L-ascorbic acid. The present invention provides a process of producing L-ascorbic

acid derivativep, CorpHSING nths $iePRIQ a bidrealing Rrdlry bramasscinaieiwith dyibg/lysing moieties
and proline/proline moieties wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline isi8e& and 2) isolating said L-ascorbic acid derivatives;

1)  treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and

2)  isolating said L-ascorbic acid derivatives;
wherein the 6-deoxybromoascorbate is covalently bound to the a-NH; group of lysine at
C-6 position of the L-ascorbic acid and one proline at C-2 position of the L-ascorbic

acid.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

1)  treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and

2)  isolating said L-ascorbic acid derivatives;
wherein the 6-deoxybromoascorbate is covalently bound to the o-NH, group of
polylysine at C-6 position of the L-ascorbic acid and one proline at C-2 position of the

L-ascorbic acid.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

14



wherein the 6-deoxybromoascorbate is covalently bound to the gNH2 group of lysine at C-6 position of
the L-ascorbic acid and a lysine-proline at C-2 position of the L-ascorbic acid. The present invention
provides a process of producing L-ascorbic acid derivatives, comprising the steps of: 1) treating
6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties wfygtgin,\.--@sgorbic acid
is covalently bound to the lysine/lysine moieties and proline/proline moieties; and 2) isolating said
L-ascorbic acid) deriritipes deneybinmrescotadkyaiioaghoibatads ienane ntslibearding weictigsboxyl

group of lysine at Gi@Rasitionalifie laascarbieaidiy heoprasent dnventiayRENddasRRIOCERS of
producing L-ascorbic acid derivatives, comprising the steps of: 15 18 January 2006 1) treating
6-deoxybromoascof AR RFshEAUSihé loieties and proline/proline moieties wherein L-ascorbic acid is
covalently bound tasibietiysiaédly siseorhivietidsiatidhtipesline/proline moieties; and 2) isolating said
L-ascorbic acid derlyafiyas; Wherain (6 e AMINAsRARAIGSSRRISIIb AR 19 fng Wi carboxy!
group of polylysine at C-6 position of the I "ascorbic acid. The present invention prorfn es a process of
producing L-ascordictapiditerivathel sempdsing ahe spopeiting sdafimpstgasiybedmyastiebate with
lysine/lysine moietigs,@nd proline/proline moieties wherein L-ascorbic acid is covalently bound to the
lysine/lysine moieties and proline/proline moieties; and 2) isolating said L-ascorbic acid derivatives;
wherein the 6-deoxyaminoascorbate is covalently bound to the carboxyl group of lysine- proline at C-6
position of theTlhapeeebidraeidion provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

1)  treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and

2)  isolating said L-ascorbic acid derivatives;
wherein the 6-deoxybromoascorbate is covalently bound to the a-NH; group of lysine at
C-6 position of the L-ascorbic acid and a lysine-proline at C-2 position of the L-ascorbic

acid.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

1)  treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and

2)  isolating said L-ascorbic acid derivatives;
wherein the 6-deoxyaminoascorbate is covalently bound to the carboxyl group of lysine

at C-6 position of the L-ascorbic acid.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

15



The present invention provides a process of producing L-ascorbic acid derivatives, comprising the steps
of: 1) treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties wherein
L-ascorbic acid is covalently bound to the lysine/lysine moieties and proline/proline moieties; and 2)
isolating said L-ascorbic acid derivatives; wherein the 6-deoxyaminoascorbate is cgvalgny,fgund to the
carboxyl group of proline at C-6 position of the L-ascorbic acid. The present invention provides a process
of producing LLascéidsicradidiereribaeivesscenrnisrisithdyshe/staips wpidteyending Bradoxyis sipiststorbate
with lysine/lysine moigiiga andsesaline/pialing mRigtias, Vaeraind-arCoRIaAGIHIS GRyRIRRMYRouNd to the
lysine/lysine moieties and proline/praoline moieties; and 16 18 January 2006 2) isolating said L-ascorbic
acid derivatives; whEPEI e BHBEISHiABLscorbate is covalently bound to the carboxyl group of
polyproline at §-6 podition efithie-ds@sboriiclakidvalivespresent invention provides a pharmaceutical

composition comprising. | ascerhis acid; detivafives s ansfiesiye naradisnt, taggthar with 3
pharmaceutical acceptaf) e carrier. The present invention prozi esap armaceutical £o popsitlon
comprising L-ascorbitytiside @etivaiioas asch the fierpoebiageidient, together with a pharmaceutical
acceptable carrier, wherein the L-ascorbic acid derivatives are selected from the group consisting of
ascorbyl-6- lysine, ascorbyl-2-lysine, ascorbyl-6-polylysine, ascorbyl-2,6-dilysine, ascorbyl-6-polylysine-
2-lysine, ascory B AREYSINEN RISHECSEREMS- 21 90K AS e S SEUr By b FrORHESS SERBHAS -proline,
ascorbyl-6-polypratipeofascorbyl-2-polyproline, ascorbyl-2,6-diproline, ascorbyl-2-proline-6-polyproline,
ascorbyl-2-polyproline-6-proline, ascorbyl-2,6-diproline, 6deoxyascrobyllysine, 6-deoxyascorbylproline,

6-deoxyascorbylpolylysine, 6deoxyascorbylpolyproline, 6-deoxyascorbyllysine-2-proline,
6-deoxyascorBylprdfiagne-6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties

wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and

2)  isolating said L-ascorbic acid derivatives;
wherein the 6-deoxyaminoascorbate is covalently bound to the carboxyl group of lysine-

proline at C-6 position of the L-ascorbic acid.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

1)  treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and

2)  isolating said L-ascorbic acid derivatives;
wherein the 6-deoxyaminoascorbate is covalently bound to the carboxyl group of

proline at C-6 position of the L-ascorbic acid.

The present invention provides a process of producing L-ascorbic acid derivatives, comprising

the steps of:

1)  treating 6-deoxybromoascorbate with lysine/lysine moieties and proline/proline moieties
wherein L-ascorbic acid is covalently bound to the lysine/lysine moieties and
proline/proline moieties; and
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lysine, 6-deoxyascorbylpolylysine-2-proline, 6-deoxyascorbylpolyproline-2-lysine, 6-
deoxyascorbyllysine-2-polyproline, 6-deoxyascorbylproline-2-polylysine, 6-deoxyascorbate
proline-2-lysine-proline, 6-deoxyascorbate-2-proline-lysine, 6-deoxyascorbyllysine, 6-
deoxyascorbate-lysine-proline, 6-deoxyascorbyl-lysine-2-proline, 6-deoxyascorby|1gag[;{]y@i@@;g-proline,
6-deoxyascorbyl-lysine-2-polyproline, 6-deoxyascorbyl-lysine-2lysine- proline, 6-deoxyamino
ascorbyl-polylysineiselaiedapatiriscasis syl faivatipesiine, 6- deoxyamino ascorbylproline, 6-deoxyamino
ascorblypolyproliney e Presepidavgatifropieyisies & tepiaf!eyMprRaiian eamprisigLsasgodic acid
derivatives, wherein the L-ascorbic acid derivatives are selected from the group consisting of ascorbyl-6-
lysine, ascorbyl-2-IJPSINBNLE SR patNg Shbe ksl 8 Silysine, ascorbyl-6-polylysine- 2-lysine,
ascorbyl-6-lysine-2-polylysine, ascorbyl-2,6-polylysine, ascorbyl-6-proline, ascorbyl-2-proline,
ascorbyl-6-polyproline, ascorbyl-2-polygroline, ascorbyl-2,6-diproli scorhyl-2-proline-6-polyproline,
ecorbyl-2-poll e e B B T B roine
6-deoxyascorldpipeiigsitrean GHsekyasuseBipolppetimevid. d dbimacitisl ysieetabisreniine:
6-deoxyascorbylproline-2- lysine, 6-deoxyascrobylpolylysine-2-proline,
6-deoxyascorbylpolyproline-2-lysine, 6 17 18 January 2006 deoxyascorbyllysine-2-polyproling,
6-deoxyascorbyprifi el BET) RN OB S ok PReEBASSTE P SRS Rl e Rolie L-ascorbic acid
6-deoxyascorlats-2rprolieaty sifie; th«d @axyaisaqrinydbyseneybh dephyascediate - ysipeapkoliagier,
6-deoxyascorbyl-lysine-2-proline, 6-deoxyascorbylpolylysine- 2-praline .
Fesepmenth ot REsE IS i oo o SRS T R T
ascorbyl-polylsitie, BiubXyaiies azcorbyl-fyrihdsiatirs catdaidihisioc.ascorbylorofidy Greteoxyamino
ascorbIypolypaoiy@ﬁle,Theaaésﬁgmiﬁlmys%@i@w ifles a method-olurMipafamageie alhramerising
applying the topical composition to the skin. The present invention provides a method of preventing

oxidation procES8EShisPiGR thas SR RARICIPE oAt OEN G 8RgALRGy PsSetimd iR YBfivatives as
an effective ingvadisni-pageiherpoiipbralipharmaceyiicapslgpapiablepcalifier. ascorbyl-2,6-diproline,
6deoxyascrobyllysine, 6-deoxyascorbylproline, 6-deoxyascorbylpolylysine,

6deoxyascorbylpolyproline,  6-deoxyascorbyllysine-2-proline,  6-deoxyascorbylproline-2-
lysine,  6-deoxyascorbylpolylysine-2-proline,  6-deoxyascorbylpolyproline-2-lysine,  6-
deoxyascorbyllysine-2-polyproline, 6-deoxyascorbylproline-2-polylysine, 6-deoxyascorbate
proline-2-lysine-proline,  6-deoxyascorbate-2-proline-lysine, 6-deoxyascorbyllysine, 6-
deoxyascorbate-lysine-proline, 6-deoxyascorbyl-lysine-2-proline, 6-deoxyascorbyl-
polylysine-2-proline, 6-deoxyascorbyl-lysine-2-polyproline, 6-deoxyascorbyl-lysine-2lysine-
proline, 6-deoxyamino ascorbyl-polylysine, 6-deoxyamino ascorbyl-lysine-proline, 6-

deoxyamino ascorbylproline, 6-deoxyamino ascorblypolyproline.

The present invention provides a topical composition comprising L-ascorbic acid derivatives,
wherein the L-ascorbic acid derivatives are selected from the group consisting of ascorbyl-6-
lysine, ascorbyl-2-lysine, ascorbyl-6-polylysine, ascorbyl-2,6-dilysine, ascorbyl-6-polylysine-
2-lysine,  ascorbyl-6-lysine-2-polylysine,  ascorbyl-2,6-polylysine,  ascorbyl-6-proline,
ascorbyl-2-proline, ascorbyl-6-polyproline, ascorbyl-2-polyproline, ascorbyl-2,6-diproline,
ascorbyl-2-proline-6-polyproline, ascorbyl-2-polyproline-6-proline, ascrobyl-2,6-diproline,
6deoxyascrobyllysine, 6-deoxyascorbylproline, 6-deoxyascorbylpolylysine,
6deoxyascorbylpolyproline,  6-deoxyascorbyllysine-2-proline,  6-deoxyascorbylproline-2-
lysine,  6-deoxyascrobylpolylysine-2-proline,  6-deoxyascorbylpolyproline-2-lysine,  6-
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The present invention provides a method of preventing oxidation process comprising the pharmaceutical
composition comprising L-ascorbic acid derivatives as an effective ingredient, together with a
pharmaceutical acceptable carrier, wherein the L-ascorbic acid derivatives are selected from the group
consisting of ascorbyl-6-lysine, ascorbyl-2-lysine, ascorbyl-6- polylysine, ascorbyl-?gﬁﬁmy§i§@6
ascorbyl-6-polylysine-2-lysine, ascorbyl-6-lysine- 2-polylysine, ascorbyl-2,6-polylysine, ascorbyl-6-proline,
ascorbyl-2-prolpeey assesh - 8ae dipplidlinknca s SctesAy2spahyrsfiiec- A by bipiE,6 otifotissorbate
ascorbyl-2-proliaerd-PA¥RIQIAS i n@SCHRYhReBBERINGB1RIQINE ASCHBN S LdiBIPNREe,  6-
6-deoxyascorbyllysine, 6- deoxyascorbylpraoline, 6-deoxyascorbylpolylysine, 6-deoxyascorbylpolyproline,
6- deoxyascortIy&iterd3sidy ﬁﬁ‘é‘?’%ﬂé‘&fé\%‘%ﬂ‘rﬁﬁWgﬁkixﬁﬁ?igl"ﬁé?lglﬁ&QW%BW&W%%Q'2-pro|ine,
6-deoxyascoryhpdliypr diides2stysindy Blrkdoxyardasiyihesited2opedyprdlimeéy bae-21ysine-proline, 6-
deoxyascorbylproline-2-polylysine, 6:deoxyascorbate proline-2-lysine-proline,. 6- :
deoryascorba R Rl e TR, S dsmmyaine
deoxyascorbyhigeiRezobnstifelesxyamnpastsbiipolypyeine-2-proline, 6-deoxyascorbyl-
lysine-2-polyproline, 6-deoxyascorbyl-lysine-2lysine-proline, 6-deoxyamino ascorbyl- polylysine,
6-deoxyamino ascorbyl-lysine-proline, 6-deoxyamino ascorbylproline, 6- deoxyamino ascorblypolyproline.
18 18 January 20065 PR RRAHoh Priidies téeﬁﬁ’é‘ﬁwg/WﬁFQ\F&ﬂiﬁWﬁsé‘?ﬁrﬁﬁﬁglﬁéi comprising
the pharmacautical canjpesitiomabeniiising L-ascorbic acid derivatives as an effective ingredient,
together with a pharmaceutical acceptable carrier. The present invention provides a method of preventing
or retarding aging comprising the pharmaceutical composition comprising L-ascorbic acid derivatives as
an effective inghedigerentogeeneewitte vdshr madediehlnaewbiah lexhtiar Digseseirothrisiag degbic acid

derivatives ar%h%ﬁl%‘é&ﬂcfﬁ?éﬁﬁ%s%@h‘Q&ﬁglﬁﬁ@l&l&t&%@@El@id'&ll%ﬂ@@es%%%@ﬂ:@f%%ﬂ?e(ﬁé&@rby|'6'
polylysine, ascorbyl-2,6-dilysine, ascaorbyl- -p%!glysine‘-z-lysine, ascorbyl-6-lysine-2- polylysine,
ascorbyl-2,6-p8RATSHEIR daiaseHrsrhacsBEBIB A3 Hroline, ascorbyi-6- polyproline,

ascorbyl-2-polyproline, ascorbyl-2,6-diproline, ascorbyl-2-proline-6-polyproline,
The present invention provides a method of preventing oxidation process comprising the
pharmaceutical composition comprising L-ascorbic acid derivatives as an effective ingredient,
together with a pharmaceutical acceptable carrier, wherein the L-ascorbic acid derivatives are
selected from the group consisting of ascorbyl-6-lysine, ascorbyl-2-lysine, ascorbyl-6-
polylysine,  ascorbyl-2,6-dilysine,  ascorbyl-6-polylysine-2-lysine,  ascorbyl-6-lysine-
2-polylysine, ascorbyl-2,6-polylysine, ascorbyl-6-proline, ascorbyl-2-proline, ascorbyl-6-
polyproline, ascorbyl-2-polyproline, ascorbyl-2,6-diproline, ascorbyl-2-proline-6-polyproline,
ascorbyl-2-polyproline-6-proline,  ascrobyl-2,6-diproline,  6-deoxyascorbyllysine, 6-
deoxyascorbylproline, 6-deoxyascorbylpolylysine, 6-deoxyascorbylpolyproline, 6-
deoxyascorbyllysine-2-proline, 6-deoxyascorbylproline-2-lysine, 6-deoxyascrobylpolylysine-
2-proline, 6-deoxyascorbylpolyproline-2-lysine, 6-deoxyascorbyllysine-2-polyproline, 6-
deoxyascorbylproline-2-polylysine, 6-deoxyascorbate proline-2-lysine-proline, 6-
deoxyascorbate-2-proline-lysine, 6-deoxyascorbyllysine, 6-deoxyascorbate-lysine-proline, 6-
deoxyascorbyl-lysine-2-proline,  6-deoxyascorbylpolylysine-2-proline,  6-deoxyascorbyl-
lysine-2-polyproline, = 6-deoxyascorbyl-lysine-2lysine-proline, = 6-deoxyamino ascorbyl-
polylysine, 6-deoxyamino ascorbyl-lysine-proline, 6-deoxyamino ascorbylproline, 6-

deoxyamino ascorblypolyproline.
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ascorbyl-2polyproline-6-proline, ascrobyl-2,6-diproline, 6-deoxyascorbyllysine, 6- deoxyascorbylproline,
6-deoxyascorbylpolylysine, 6-deoxyascorbylpolyproline, 6- deoxyascorbyllysine-2-proline,
6-deoxyascorbylproline-2- lysine, 6-deoxyascrobylpolylysine- 2-proline,
6-deoxyascorbylpolyproline-2-lysine, 6-deoxyascorbyllysine-2-polyproline, 6- 18 January 2006
deoxyascorbylproline-2-polylysine, 6-deoxyascorbate proline-2-lysine-proline, 6-

deoxyascorbald piestireltysiencrauiisias cBeBA sinereaarbiy 8 corbdiag|ysine -ppolmising. the
deoxyascorbylhysing 2Rl iRg: e yas st ol iIe R 18RRI G 80Xy 8BEOHRY Imgredient,
lysine-2-polyproline, 6-deoxyascorbyl-lysine-2-lysine-proline, 6-deoxyamino ascorbyl- polylysine,

6-deoxyamino B THYIHR diRRApPARHLIEl 48 ifi& aScorbylproline, 6- deoxyamino ascorblypolyproline.

The present invention provides a method of preventive and therapeutic medicine comprising the

pharmaceutical,composjtion comprising L-as ic acid derivatives as an effective ingredient, together
aIlhe tﬁ)r(%%ﬁ% 1nven%(rrep fgovl%es _I_ahl%%{g)O% 0? %rgven\{lnﬁ §II’$O 16‘,'? e Slrlg r%%t ogog}gﬁlrgé%gltﬁﬁ/e an d

with a pharmaceutica accepta carrier. The present inventiorn provi I'of '
therapeutic mebiihecesingrismpothieperinprades icicednspsidtisn coiyisrising dfedsrbigredrnderivatives

as an effectivg, agrgdiemts POethrEVithiaRBpHPRCGHIGaLARFSRIARIE- caIBT. WhERIN IR ds-ascorbic acid
derivatives are selected from the group co,nsistingF of ascorbyl-6-lysine, ascorbyl-2-lysine,

ascorbyl-6-pol§isiHe, H8Bbriki- 8188y S e Olbreibsly ot B2 -A7sMBY s LovBg1-gscoryl-6-
lysine-2-polylysiheyascorbydedrbypolyliiiitmeascasbylbgHorpbngy ascaryglng; praliaesbgsearbyie @-polyproline,

ascorbyl-2-polygroline, ascorbyl-2,6-diproline, ascorbyl:2-proline-6 19 18 January 2006 polyproline,
mecorbyl-2-pol BT A2 B e o e RO

eoxyascorbyllysine, eoxyastorbylproline,

6-deoxyascoripylppiglinsinescereld ckpabearhytp ahgprbying oeliplebrgaxcorbyysirirdrofiheroline,
6'deoxyascorw&fgyp@pg@}ﬂ%ﬁﬁe—%'—gmgscrgwmg/l])@,’@_ﬂﬁfrcgﬁ%})l'n%_—deoxgascorbyllysine, 6-
6-deoxyascorbylpolyproline-2-lysine, 6-deoxyascorbyIIyS|ne-2-poly%rollne, - .
deoxyascorbyfSHAEODRRIEfre, 6-HEEXPASCOHIREPRGIRfe-2-IysHTeyRsfirRY Bolyproline, 6
deoxyascorbatiee2sprotirtgilysine 2 pidéoxyaseoxpyilystnepoteory aginsbaidedxsineras oo, Gsine-
deoxyascorbyl sine: 2R olingy L ARPVES S RVPRIYNRINe 2 RIS G IRRNAS S B Fotine, 6-
deoxyascorbylproline-2-polylysine, 6-deoxyascorbate proline-2-lysine-proline, 6-
deoxyascorbate-2-proline-lysine, 6-deoxyascorbyllysine, 6deoxyascorbate-lysine-proline, 6-
deoxyascorbyl-lysine-2-proline,  6-deoxyascorbylpolylysine-2-proline,  6-deoxyascorbyl-
lysine-2-polyproline, 6-deoxyascorbyl-lysine-2-lysine-proline, 6-deoxyamino ascorbyl-
polylysine, 6-deoxyamino ascorbyl-lysine-proline, 6-deoxyamino ascorbylproline, 6-

deoxyamino ascorblypolyproline.

The present invention provides a method of preventive and therapeutic medicine comprising
the pharmaceutical composition comprising L-ascorbic acid derivatives as an effective

ingredient, together with a pharmaceutical acceptable carrier.

The present invention provides a method of preventive and therapeutic medicine comprising
the pharmaceutical composition comprising L-ascorbic acid derivatives as an effective
ingredient, together with a pharmaceutical acceptable carrier, wherein the L-ascorbic acid
derivatives are selected from the group consisting of ascorbyl-6-lysine, ascorbyl-2-lysine,
ascorbyl-6-polylysine, ascorbyl-2,6-dilysine, ascorbyl-6-polylysine-2-lysine, ascorbyl-6-
lysine-2-polylysine, ascorbyl-2,6-polylysine, ascorbyl-6-proline, ascorbyl-2-proline, ascorbyl-
6-polyproline,  ascorbyl-2-polyproline,  ascorbyl-2,6-diproline,  ascorbyl-2-proline-6-
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lysine-2-polyproline, 6-deoxyascorbyl-lysine-2-lysine-proline, 6-deoxyarino ascorbyl- polylysine,
6-deoxyamino ascorbyl-lysine-proline, 6-deoxyamino ascorbylproline, 6- deoxyamino ascorblypolyproline.
The present invention provides a method of stabilizing connective tissue comprising the pharmaceutical
composition comprising L-ascorbic acid derivatives as an effective ingredient, togpghgugyglgo%
pharmaceutical acceptable carrier. The present invention provides a method of stabilizing connective

tissue comprigiAlyRFBINShaseREvEdtiealy eehpoSifieni ed ragstiehyl 1. cadiesrine it oerveribelyatan effective
ingredient, togethglywitbsyhsimace yigad acSeRARICRIIE, WheRlX{he bR3eapIoRed degivatives are
selected from the group_consisting of ascaorbyl-6-lysine, ascorbyl-2-lysine, ascorbyl-6- poI]ny,sine,
ascorbyl-2,6-diEHE ARSI PRI SinE B9y EiRe RS PhY By SiR -?2%8191%‘1%’?11’0” yste-
ascorbyl-2,6-pbhytyisiee, astosyykaibidtiols pasterdyl-dnprolihde @sestbitylypotypiallpgoline, 6-
ascorbyl-2-polyproline, ascorbyl-2,6-diproline, ascorbyl-2-proline-6-polyprolne, . :
ascorbyl-2-poI%%r’glrFﬁg?g%{)%éﬂﬁﬁ?%&%%ﬁlﬁB-dipgrb ?ﬁ\éagfp g)(%%/asc8@513_322%%%6-_5%0})1?%5co?l_)ylproline,
6-deoxyascorldyiroRisibric-G-pidkg dstiaehyiptsigpreiiee dlysiaex pdsenringmyeitrelsineohiobine, 6-

6'deOXyaSCOrQ}{H}{ﬁ&@@ﬂ%ﬂ}{%ﬂ%_@:ﬁg%as%nggpﬁb@i%mm?mhne, 6-deoxyascorbyl-
6-deoxyascorbylpolyproline-2-lysine, 6-deoxyascorbyllysine-2-polyproling, 6- ,
deoxyascorbyliﬁ?&ﬁ%fﬁ’-lﬁi@iﬂy’ﬁne,6648‘88’%?38}‘5%%?&?%@ iRe-plofisexgumino - ascorbyl-

deoxyascorbapetZlyiadnedyking;atrioe 0xyasoobylisinelarele oxviascprate - ysinebptplitiac 5- 6-
deoxyascorby!i%gsine-ZéproIin%lg%-ocbe;oxyagcorbyl-ponIysine-2-proline, 6-deoxyascorbyl-
r

lysine-2-polypro |)ﬁ%a}lglp e%s%}és ;ﬁr-?ylsnln'e-2-|ysine-pro|ine, 6-deoxyamino ascorbyl- polylysine,

6-deoxyamino ascorbyl-lysine-proline, 6-deoxyamino ascorbylproline, 6- deoxyamino ascorblypolyproline.

20 18 Januaryrg0Qg.the Rreaanh IPHMRRIQNPIRMICRS & methoshef Qiewening:thg degrpdationief

extracellular matrix comprising the pharmaceutical composition comprising L-ascorbic acid derivatives as
an effective it ASERGTE U SHRRVISLCBRRFHIR8 dutrer Y cE it ABTL daYrFicts dhelisrdseistiition provides
a method of pregahtingithe plegiadatioriofcexpraicle|iataicmatrix

The present invention provides a method of stabilizing connective tissue comprising the
pharmaceutical composition comprising L-ascorbic acid derivatives as an effective ingredient,
together with a pharmaceutical acceptable carrier, wherein the L-ascorbic acid derivatives are
selected from the group consisting of ascorbyl-6-lysine, ascorbyl-2-lysine, ascorbyl-6-
polylysine, ascorbyl-2,6-dilysine, ascorbyl-6-polylysine-2-lysine, ascorbyl-6-lysine-2-
polylysine, ascorbyl-2,6-polylysine, ascorbyl-6-proline, ascorbyl-2-proline, ascorbyl-6-
polyproline, ascorbyl-2-polyproline, ascorbyl-2,6-diproline, ascorbyl-2-proline-6-polyproline,
ascorbyl-2-polyproline-6-proline,  ascrobyl-2,6-diproline, =~ 6-deoxyascorbyllysine,  6-
deoxyascorbylproline, 6-deoxyascorbylpolylysine, 6-deoxyascorbylpolyproline, 6-
deoxyascorbyllysine-2-proline, 6-deoxyascorbylproline-2-lysine, 6-deoxyascrobylpolylysine-
2-proline, 6-deoxyascorbylpolyproline-2-lysine, 6-deoxyascorbyllysine-2-polyproline, 6-
deoxyascorbylproline-2-polylysine, 6-deoxyascorbate proline-2-lysine-proline, 6-
deoxyascorbate-2-proline-lysine, 6-deoxyascorbyllysine, 6-deoxyascorbate-lysine-proline, 6-
deoxyascorbyl-lysine-2-proline,  6-deoxyascorbyl-polylysine-2-proline,  6-deoxyascorbyl-
lysine-2-polyproline, = 6-deoxyascorbyl-lysine-2-lysine-proline, 6-deoxyamino ascorbyl-
polylysine, 6-deoxyamino ascorbyl-lysine-proline, 6-deoxyamino ascorbylproline, 6-

deoxyamino ascorblypolyproline.
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comprising the pharmaceutical composition comprising L-ascorbic acid derivatives as an effective
ingredient, together with a pharmaceutical acceptable carrier, wherein the L-ascorbic acid derivatives are
selected from the group consisting of ascorbyl- 6-lysine, ascorbyl-2- lysine, ascorbyl-6-polylysine,
ascorbyl-2,6-dilysine, ascorbyl-6-polylysine-2-lysine, ascorbyl- 6-lysine-2-polylysing, January 2006
ascorbyl-2,6-polylysine, ascorbyl-6-proline, ascorbyl-2-proline, ascorbyl-6-polyproline,

ascorbyl-2-polyp dlisenaBusipn e dilsrotimehescer Biavengnslite Splgipromhe xtracellular matrix
ascorbyl-2-polyprpliReroMropagmareirRyl-2fpiRIednecariexyasearbiysicr. Lraaaxyassorpylproline,
6-deoxyascorbylpolylysine, 6-deoxyascorbylpolyproline, 6- deoxyascorbyllysine-2-proline,
6-deoxyascorSYPTOInET A0 SHe B HESYHE R B TRRSIIVSHES SR garrier
6-deoxyascorbylpolyproline-2-lysine, 6-deoxyascorbyllysine-2-polyproline, 6-
deoxyascorbyiproline & RANNRING & AROBSERIRAE ROlG: AUAINERIRING Svacetiuar matix
deoxyascorbate-ZPprollne-lysme, %r-deoxyascor yl?y ine, gléoxya cor ate-?ysme-pro ine, 6-
deoxyascorbyFNersiE ghslinbaBiekes iy als eonmp B lyepmsing inascerbis oxgid séaspsfives as an

lysine-2-polypgefing, Sifleexas b ineadiyaineRIRUNS: S ¥amin adscarvl Paldyisiee,
6-deoxyamino ascarbyl-lysine-proline, 6-deoxyamino ascort%lproline, 6- deoxyamino ascorblypolyproline.

The invention & LAY raR UL THmIEY SR onTing ekarpiRy: FrE R AR -Ascorbic
acid, L-lysine antht -psalibel &-@ahigwineimfdebil-T hekl stemporhdiscapel pysaladegkiiionsSigina (St.
Louis). All other reagents used are of high.purity .and.are obtained either from Sigma, oy Aldridge
Company. 6 2 e B e S e in
acetic acid folksagny tfepphiietnge Bt Blodie-pelspiodng RewerskAkdiBRIble; latcaritit-dridadineFederson.
Carbohydrate aiah. £8: 13RI B plaikary 4800 - DRy ARNIBALsABLOS igsynthesized
according to tr%%r?ethod of §§§0\f{§ B. SuskO\I/)i}c.1 Cro;t C%%m Acta. 62: 537 Iiﬁl@Sg)) C,H an}(; N
analysis are p8HSPHASEIHRURHECom SHFIELASSNER AN HISd th8ifFREKPYIRY R iBRterfiined. NMR,
IR, UV and G@éSacerugieghiite @spadilisd) theesttucitidslpfdiie-2-lysine, 6-deoxyascrobylpolylysine-

2-proline, 6-deoxyascorbylpolyproline-2-lysine, 6-deoxyascorbyllysine-2-polyproline, 6-

deoxyascorbylproline-2-polylysine, 6-deoxyascorbate proline-2-lysine-proline, 6-
deoxyascorbate-2-proline-lysine, 6-deoxyascorbyllysine, 6-deoxyascorbate-lysine-proline, 6-
deoxyascorbyl-lysine-2-proline,  6-deoxyascorbylpolylysine-2-proline,  6-deoxyascorbyl-
lysine-2-polyproline, 6-deoxyascorbyl-lysine-2-lysine-proline, 6-deoxyamino ascorbyl-
polylysine, 6-deoxyamino ascorbyl-lysine-proline, 6-deoxyamino ascorbylproline, 6-

deoxyamino ascorblypolyproline.

The invention is further illustrated but not limited by the following examples.

The structures of L-Ascorbic acid, L-lysine and L-proline are shown in Fig. 1. These
compounds are purchased from Sigma (St. Louis). All other reagents used are of high purity
and are obtained either from Sigma or Aldridge Company.

6-Deoxybromcascorbate is synthesized by reacting L-ascorbic acid with hydrogen bromide in

acetic acid following the procedure of Block, Lundt and Pedersenj K. Block, I. Lundt and C.
Pederson. Carbohydrate Research. 68: 313 (1979))
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compounds. Purity of the compounds are judged by TLC or HTLC chromatography. EXAMPLES Example
1 Synthesis of L-ascorbyl-6-lysine The standard procedure of condensation of an alcohol with an acid is
used. The procedure of Cousins et al R.C. Cousins, P.A. Seib, R.C. Hoseney, C.W. Deyoe, Y.T. Lianc,
and D.W. Lillard., J Am Chem Soc: 54, 308 (1977) is detailed as follow. In brief, ascpphicagig(8 mmoles)
is added to a solution of lysine (10 mmoles) in about 20 ml of sulfuric acid. After being stirred for about 2
hours at room@daperinive Livecashttdns ynikesve dsedridied totheayesadohd iekapisreiurduskiisight. It is
then poured o¥gs£IURhRAIGE: cxartetbiyjse with ether and washed with water and dried over sodium
sulfate. Ether is removed. The product is crystallized with ethanol and dried in vacuum. Example 2
Synthesis of L-ascorbyl-6-proline The procedure is used to synthesized ascorbyl 6-proline. Ascorbic acid
(8 mmoles) is @ddeadtty anabykitiare @efrotird (hQiinihrotes)pisuadbolyh2@ sntdhsd ifuicradithapdistirred for
about 2 hours at room tempe d@&ow tay overnight. The reaction mixture is poured over
crushed ice, ei‘??a%%%ﬂﬁ%é wit et’hzlg’an v&geg(:é%%\v?ﬁ: %%tlésr?gD%r?egsgl\?eﬁ?lsg ?u?nmscu?fragfq’e?f)eﬁllu%r is
removed and gempesadict Ryipy stahizeenipordthesnofzghdy T-Gaeudil.Esammeo s Pmithesis of
Ascorbyl-2-lysine and ascorbyl 2-proline Ascorbyl-2-lysine and ascorbyl-2-proline are also synthesized.
To prepare the derivatives at 2- position the hydroxy groups at 5- and 6- positions have to be first
protected. JackSAM B (K.G.A. Jackson and J.K.N. Jones, Can J Chem. 47: 2498 (1969)) procedure
is adopted to prepare 5,6-0-isopropylidene ascorbic acid. 5,6-0-isopropylidene ascorbic acid (5 mmoles)

in dry pyridine ngnal(e:eltonesisn%%glle% .lé'ssc\ﬁlrﬁill. ﬂdsem(e? mmoles) or prolyl chloride-(7 22 18 January 2006
mmoles) and ﬁe‘rf%duvrs—a?e‘wm’i(wﬁup—m&%ﬁé‘UCousins' et al. and crystallized from ethanol. In
additional, 2,61k stinskd e edrivraivexndiiyine o garalinbadreidymihesizedsey. réhetneredussebrbic acid
either with excesaif lysyl Ruerids,anPreIx. cllgyidedn 9Y-RYidiN@/aBeyoe, Y.T. Lianc, and D.W.

Lillard., ] Am Chem Soc: 54, 308 (1977) is detailed as follow.

In brief, ascorbic acid (8 mmoles) is added to a solution of lysine (10 mmoles) in about 20 ml
of sulfuric acid. After being stirred for about 2 hours at room temperature, the reaction
mixture is allowed to stay at room temperature overnight. It is then poured over crushed ice.
Exacted twice with ether and washed with water and dried over sodium sulfate. Ether is

removed. The product is crystallized with ethanol and dried in vacuum.

Example 2 Synthesis of L-ascorbyl-6-proline

The procedure is used to synthesized ascorbyl 6-proline. Ascorbic acid (8 mmoles) is added
to a solution of proline (10 mmoles) in about 20 ml of sulfuric acid and stirred for about 2
hours at room temperature and allowed to stay overnight. The reaction mixture is poured over
crushed ice, extracted twice with ether and washed with water. Dried over sodium sulfate,

ether is removed and the product is crystallized from ethanol, dried in vacuum.

Example 3 Synthesis of Ascorbyl-2-lysine and ascorbyl 2-proline

Ascorbyl-2-lysine and ascorbyl-2-proline are also synthesized. To prepare the derivatives at

2- position the hydroxy groups at 5- and 6- positions have to be first protected. Jack and

Jones (K.G.A. Jackson and J.K.N. Jones, Can J Chem. 47: 2498 (1969)) procedure is adopted

to prepare 5,6-0-isopropylidene ascorbic acid. 5,6-0-isopropylidene ascorbic acid (5 mmoles)

in dry pyridine and acetone is added to lysyl chloride (7 mmoles) or prolyl chloride-(7
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described above. Furthermore, di-substituted derivatives of L-ascorbic acid with different groups at 2- and
6- positions are synthesized by reacting with respective chlorides by combination of techniques as
described above. Example 4 Synthesis of 6-Deoxyascorbate lysine 6-Deoxybromo ascorbate (8 mmoles)
is reacted with lysine (10 mmoles) in dry pyridine to give the desired product. Thelgqqﬁm@wp of lysine
is protected so that the -group is available for reaction. The reaction is carried out overnight. Pyridine is
removed undepmelscangrisspiedyssures ek BRtpaesedingith EtsmwwisHeandighywallereddiies over
sodium sulfatggyEther is removed and crystallized from ethanol. The other combination of amino acid with
ascorbic acid at 2- and 2, 6- positions are synthesized by the combination of methods as described
above. 6-Deoxyascorbate proline is synthesized by the exact procedure described above for 6-
deoxyascorbate dygirien; D@axiyutnnotas derivate (Sofilysdle o) igrsbacted witthgiadihby(1ldctinmbles) in dry
pyridine to give 6-deoxyascorbate proline, The produgt is.crystallized form . ethanol, dried.in vacuum. The
et combmalor o s i ke B e e L e
combination ofi¢fthesbalevdescribed above. Example 6 Synthesis of L-6-deoxyascorbyl lysine The
Ogroup of lysine is protected (7 mmoles) and is reacted with 6-deoxybromo ascorbate (5 mmoles) in dry
pyridine to give the said product. After the reaction is over, the product is. worked up as described above
and crystallized M &MgFoI 5Pl iRt 87 56 T caipBFEWIt AL LEaL /R8RS dfelp A8 dted by the
method as degporiiedsaboyenthasurapley feaytiihedih efspeDioexytaoniaoascoshatadiisinef GeDatyamino
ascorbate (5 rggn(%e&%é r%%%ed with lysyl chloride (7 mmoles) in dry pyridine and the reaction product is
worked up accorcﬁng {0 Cousine et al. It is crystallized from ethanol.

Example 4 Synthesis of 6-Deoxyascorbate lysine

6-Deoxybromo ascorbate (8 mmoles) is reacted with lysine (10 mmoles) in dry pyridine to
give the desired product. The -amino group of lysine is protected so that the -group is
available for reaction. The reaction is carried out overnight. Pyridine is removed under
reduce pressure, poured in ice, extracted with ether, washed with water, dried over sodium

sulfate. Ether is removed and crystallized from ethanol.

The other combination of amino acid with ascorbic acid at 2- and 2, 6- positions are

synthesized by the combination of methods as described above.

6-Deoxyascorbate proline is synthesized by the exact procedure described above for 6-
deoxyascorbate lysine. 6-Deoxybromo ascorbate (8 rnmoles) is reacted with proline (10
mmoles) in dry pyridine to give 6-deoxyascorbate proline. The product is crystallized form

ethanol, dried in vacuum.

The other combination of amino acid with ascorbic acid at 2- and 2, 6- positions are

synthesized by the combination of method as described above.

Example 6 Synthesis of L-6-deoxyascorbyl lysine

The e-group of lysine is protected (7 mmoles) and is reacted with 6-deoxybromo ascorbate (5
mmoles) in dry pyridine to give the said product. After the reaction is over, the product is
worked up as described above and crystallized in ethanol
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The other combination of amino acids with ascorbic at 2- and 2,6- positions are prepared as described
above. Example 8 Synthesis of 6-Deoxyaminoascorbate proline 6-Deoxyarnino ascorbate (5 mmoles) is
reacted with prolyl chloride (7 mmoles) in dry pyridine and worked up by the method as described above
and crystallized from ethanol. The other combination of amino acid with ascorbic agi¢,at.2; fjd 2,6-
positions are prepared as described above. 6-Deoxyamino ascorbate (5 mmoles) is reacted with prolyl
chloride (7 mmoles) in dry pyridine and worked up as described above and crystallized from ethanol.
Melting point ishdeterpained and £ .sthandNanalysis.areaHomeadd Atrucitisds sfablished by NMR, IR,
UV and GC/MS methods. The other combination of amino acid with ascorbic acid at 2- and 2,6- positions
are prepared as described above. The present invention is by no means restricted to these specific
embodiments Bxdnpiit 70 beSyhithiteid of GEOrpevhn Bpeasifibexdmples described herein. Various modifications
of the present .invention. will becom arent.to those skilled | rl rt from the foregoing.description
and accompaee R e e b e i R
invention. 24 P8d18ruERse 2QDerGluai MSVPrie e i eegpfdmgrisdGeldnt -eistorbiciaciy stdhivediteemcomprising
a) treating L-agg@fic acid with lysine or polylysine, wherein L-ascorbic acid is covalently bound to the
lysine or polylysine; and b) isolating said L-ascorbic acid derivatives, wherein the L-ascorbic acid is aa)
covalently bound to the lysine in C-6 position of the L-ascorbic acid; bb) covalently bound to the lysine in
C-2 position offtleecthasaonbiaaaicn o€ ajrinyatedi!y o unaita d\wo2oando2 & \risia dipodydysiaeydd -6 position
of the

described above.

Example 8 Synthesis of 6-Deoxyaminoascorbate proline

6-Deoxyarnino ascorbate (5 mmoles) is reacted with prolyl chloride (7 mmoles) in dry

pyridine and worked up by the method as described above and crystallized from ethanol.

The other combination of amino acid with ascorbic acid at 2- and 2,6- positions are prepared

as described above.

6-Deoxyamino ascorbate (5 mmoles) is reacted with prolyl chloride (7 mmoles) in dry
pyridine and worked up as described above and crystallized from ethanol. Melting point is
determined and C, H and N analysis are performed. Structure is established by NMR, IR, UV
and GC/MS methods.

The other combination of amino acid with ascorbic acid at 2- and 2,6- positions are prepared

as described above.

The present invention is by no means restricted to these specific embodiments and not to be
limited in scope by specific examples described herein. Various modifications of the present
invention will become apparent to those skilled in the art from the foregoing description and
accompanying figures. Such modifications are intended to fall within the scope of the present

invention.
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L-ascorbic acid; or dd) covalently bound to two or more lysine (polylysine) in C-2 position of the
L-ascorbic acid. 2. A process for producing L-ascorbic acid derivatives comprising a) treating L-ascorbic
acid with lysine and/or polylysine, wherein L-ascorbic acid is covalently bound to the lysine and/or
polylysine; and b) isolating said L-ascorbic acid derivatives, wherein the L-ascorbig agiglis aa) covalently
bound to a first molecule of lysine in C-6 position and a second molecule of lysine in C-2 position of the
L-ascorbic aci§LBdMdvalently bound to polylysine in C-6 position and lysine in C-2 position of the
L-ascorbic acid; cc) covalently bound to lysine in C-6 position and polylysine in C-2 position of the
L-ascorbic acid; or dd) covalently bound to a first mglecule of polylysine in C-6 position and a second

molecule of pdlylysih8 e IBEEWYR T st ORI Arll (g s 08 BrSB8ss of claim 1 or claim 2, wherein
the ascorbic acid ohstepra)tiagdnyerigdctadd dedxybsmn oagedybaiecomirdemxyamindascoitate and the

6-deoxybromoascorbate, 5atfggﬂ6-de é()(gmirgi),g%g%gbaotleé;:,m%gyglll%ntly bound to lysine and/or polylysine. 4.

. b
The process of claim 3, w erelnythgu -deox§/ romoaéjco ate is reacted to the LNH2 25 18 January 2006

group of lysine or polylysipkatisg smddsesepiiinasisededrapseind obtainable by a process according to any
one of claims 1 to 446ref Rharmacgsiticalgamposition comprising as active ingredient L-ascorbic acid
derivatives taken in an effective amount, and a harmaceutically,acceatable carrier, wherein the

L-ascorbic acid derivativi¥d are®SBEahabEmsyaprdedeg B&coramilies Shiohesereisiniid o 4.

bb) covalently bound to the lysine in C-2 position of the L-ascorbic acid;

cc) covalently bound to two or more lysine (polylysine) in C-6 position of the
L-ascorbic acid; or

dd) covalently bound to two or more lysine (polylysine) in C-2 position of the

L-ascorbic acid.

2. A process for producing L-ascorbic acid derivatives comprising
a) treating L-ascorbic acid with lysine and/or polylysine, wherein L-ascorbic acid is
covalently bound to the lysine and/or polylysine; and
b)  isolating said L-ascorbic acid derivatives,
wherein the L-ascorbic acid is
aa) covalently bound to a first molecule of lysine in C-6 position and a second
molecule of lysine in C-2 position of the L-ascorbic acid;
bb) covalently bound to polylysine in C-6 position and lysine in C-2 position of
the L-ascorbic acid;
cc) covalently bound to lysine in C-6 position and polylysine in C-2 position of
the L-ascorbic acid; or
dd) covalently bound to a first molecule of polylysine in C-6 position and a

second molecule of polylysine in C-2 position of the L-ascorbic acid.

3. The process of claim 1 or claim 2, wherein the ascorbic acid of step a) is converted to 6-
deoxybromoascorbate or 6-deoxyaminoascorbate and the 6-deoxybromoascorbate or the

6-deoxyaminoascorbate is covalently bound to lysine and/or polylysine.

4.  The process of claim 3, wherein the 6-deoxybromoascorbate is reacted to the e-NH;
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7. The pharmaceutical composition of claim 6, wherein the L-ascorbic acid derivatives are selected from
the group consisting of ascorbyl-6-lysine, ascorbyl-2-lysine, ascorbyl-6- polylysine, ascorbyl-2,6-dilysine,
ascorbyl-6-polylysine-2-lysine, ascorbyl-6-lysine-2- polylysine, ascorbyl-2,6-polylysine,
6-deoxyascorbyllysine, 6-deoxyascorbylpolylysine, 6-deoxyascorbyllysine and 6"1@95‘1}{@@%6
ascorbyl-polylysine. 8. Use of the ascorbyl-lysine compound of claim 5 for the preparation of a
medicament for tregfivgddragetedkmsipreventing oxidation process, preventing or retarding aging,
stabilizing connective tissue, or preventing the degradation of extracellular matrix. 26

5. An ascorbyl-lysine compound obtainable by a process according to any one of claims 1
to 4.
6. A pharmaceutical composition comprising as active ingredient L-ascorbic acid

derivatives taken in an effective amount, and a pharmaceutically acceptable carrier,
wherein the L-ascorbic acid derivatives are obtainable by a process according to any one

of claims 1 to 4.

7.  The pharmaceutical composition of claim 6, wherein the L-ascorbic acid derivatives are
selected from the group consisting of ascorbyl-6-lysine, ascorbyl-2-lysine, ascorbyl-6-
polylysine, ascorbyl-2,6-dilysine, ascorbyl-6-polylysine-2-lysine, ascorbyl-6-lysine-2-
polylysine, ascorbyl-2,6-polylysine, 6-deoxyascorbyllysine, 6-deoxyascorbylpolylysine,

6-deoxyascorbyllysine and 6-deoxyamino ascorbyl-polylysine.
8. Use of the ascorbyl-lysine compound of claim 5 for the preparation of a medicament for

treating damage to skin, preventing oxidation process, preventing or retarding aging,

stabilizing connective tissue, or preventing the degradation of extracellular matrix.
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