Use of Hydroxybenzoic Acid Esters and Analogues for the Manufacture of
a Medicament for the Prevention and Treatment of Virus Infection
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independently H, OH, F, |, Br, Cl, SH, NHz, CN, alkyl, alkoxy, NR2, OR,
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independently H, alkyl or alkoxy. The aforesaid patent references also

pointed out the most preferred embodfrid bas salicylic acid

("2 hydroxybenzoic aC|d Y, benﬁom acigl or thejr combination; they also

spread RS

Ra ()

Wherein, Ri, Rz, Ra and Rs were independently H, OH, F, I, Br, Cl, SH, NHz, CN,
alkyl, alkoxy, NRz, OR, NOz, COR, CONRz, COzR or SO3R, wherein R was independently H,
alkyl or alkoxy; Ra was independently H, OH, F, I, Br, Cl, SH, CN, alkyl, alkoxy, OR, NOz,
COR, CONR2, CO2R or SO:R, wherein R was mdependentiy H, alkyl or alkoxy. The
aforesaid patent references also pointed out the most preferred embodiment as salicylic acid
("2-hydroxybenzoic acid"), benzoic acid or their combination; they also limited the pH range
in which these compounds could be used to 1-7.

Although viruses are the smallest known pathogenic microorganisms, they spread
most widely. Today, almost three quarters of contagious diseases in the world are caused by
viruses. In clinical diagnosis, many diseases are related to virus infection.

Condyloma acuminata, also catled genital warts or venereal warts, is a benign skin
mucosa growth induced by human papitlomavirus (HPV). It is one of the most frequently
seen sexually transmitted diseases and is closely related to inflammation and cancer of the
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most widely. Today, almost three quarters of contagious diseases in the

world are caused by viruses. In clinical diagnosis, many diseases are
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the 6701 3-8001/LEGAL13857826. 1 | genital organs. Currently,

Beerpi iprieisated that dRi3%fer theoprigegrotdaraasl srosion were tested
HPV posiigmydyle e poplieasermonsthndoimm nemilgads samipitatidn dhgiang
Chen, Tyapir Ergrainme Megqrtadifg pdidd 2 ddmasérésenkang Xaofpwrnal of
Zhongslﬁvée%«?f@ﬁﬁfér@{nﬁw%ﬂa%& (BYikEdghizel wes arpettedithatdiedpight-risk
HPV16 gisyHE wgﬁ FAPIREHES. 1Réb@ﬁt pESearCHErO M icanddi iy T8 s, askitHiat these
subtypep raftd \AE HIEPRERS RSPt bR deRIPS/9f dBRiver vibdlecTal pro iigreased
(Ahn WFaﬁ‘éaérﬁ e lsiminndplRior fs 3y 1 138)(Flegadigiecmen of thndetection
rates of BRYd AR FABYAS ﬁéwmgrar@%asm papillaeiraiog Xul DoURshrervix was
significaniorfdurpasitietrats AlRYSifand B, Y 8 3).czpgpom)cer ﬂmééé»scméﬂgh as
- 83.33%maethdctigiediex H4By ida 18 réssaddnniematcane g
chromogpmsfie CbaRans SHnantsthandmanaseEe ssddt/peswepsotkinsctEd and E7 could
respectiffdbendity prdaRCtm 8UEg R cth & berdit alrerulioreicreadd dogathe aantrol of
P53 and Ry Treswaktruie Sebpintbo pieadpsiatam:. grmy Juiiyeliffensioéet geome
canceroyetdghon Y IAETRARIY the eells HPP Ul semvberrenamnatholqmenl shanges into
cancer. &é@ﬁ%&?ﬁbﬁﬁﬂéﬂﬂ%gyf%?m@mmﬁé"pﬁdm@@@m@@m&w%’% HPV
16/18 apdysuply vallnebeouse ety doielloexiss midnters 1888895 fian eradirsdnd

induce %}W@hhmﬁ@éﬂm B kesrve sang ey ks s wibet frstors s en.
the host eIIs and then produce E6 and E7 tumor proteins. E6 and E7

a*s VETSRRMIDAR & 8RRl HamsledNh RS, e Sarasnier dpigstarget
Organisis, é’ ﬁ?FBPB‘fO BasRER ARl acharusase damagsdrkm and many
other ¢ %ft%at(‘} rswoaawa FRIAMGRPRE BHRaRs ARd e anfprioy 1o is as
high as Q=07 §. &Gé HW@E{&WI&WF& W&O&&t %a.eaweﬁtaf@egwmf e
mucosa A A RS Rat g Cess- MR esp R flidid harm to the
internal g my.n'i'f&vg wsi?afféﬁal%#}a%%m vﬁﬁ%o‘t %%Wa@!%ﬁ@@%@&%be
related jg i gH V&r%?li‘Sﬁ’g 8% ‘fﬁ&ﬁ% EaPhoenderIaysineen fgawn to
them ( Wéﬁ 5%1%@9( R/ORK Gl ”faa?af@ﬁf g9 Lirhpidy #H{£09)-
Present ¥1§ ST At 5?(&%1@5&\%9}&] udefeaiding: pieRRpbinoside,

wdarab drugs are
G ARHARC P AR GH) %%s%éhﬁé‘ﬁﬁgpﬁ%ﬂ%%eﬁg?ge g
quite ’Oaﬁrég% %ﬂagﬁd many other channels. It is a quite common |nfect|on

%ﬂongapgmans aaﬂ }he |nf§ctlo ratteltlls % ﬂ%plc
clude AT BIISTRR 3B
:Zgragﬁri h%gﬁr%%{: F’lpLngI Eeg% Oclovllsi' axr%sdr?]z?g%e %\E ggg 61'1@?(:]]9808
Recomtld mPérp 3 Ot P“@(f%us reslegc%éﬁv ¢
ny GB r’f’é Be rgﬁa &g ‘g ‘ﬁ Sf' %%Yl%iﬁ

I;fl}i‘;{in Q;aﬂ ofs. of atte tlonsnhave mng

g?fn er Iong {erm
use of tﬁ?ﬁt Acal 93’}9&35911%&? araegg) n%r%%écg S en ti or iong tlme ecause short
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So, people are always researching and developing new drugs for preventing and
treating HBV, HPV and/or HSV infection.

Summary

In a first aspect, there 1s provided the use of a hydroxybenzoic acid ester and its analogues as set
forth in Formula (I) below in the manufacture of a medicament for the prevention and treatment of virus



Presently, drugs for treating HSV infection include idoxuridine, cytosine
arabinoside, vidarabine, bromovinyl,uridine, acyclovir and so on. But the
treatment time of these drugs are quite long, about 5-7 days. Antiviral

infectidlTUgR f&&&% %%BSR%'HM'B&MM@%%%WH&% d
wherix' 3 ai?om nejphespha mm@%en%@a&e%%mﬁi WEEat toas
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severe side e ects d high toxicity. Recently, many nucleoside drugs,

such as lamivudine, famciclovir, lobuggwiadefovir, FTC, FMAU, FDDC,

BIM 200475 and so on, were developed and they had significant inhibiting

effect on HBV. UnfortunatelyRyrusesaay mugate and become drug

resistant after long term use of t ]

need to be taken for a long time because short term use only has

temporary effect. So, people are

drugs for preventing and tre&ting HBY, HPV /or HSV infection.

Summary In a first aspect, there is p(rét\éided the use of a hydroxybenzoic

acid ester and its analogues as set f in Formgila (1) below in the

manufacture of a medicament for the prevention and treatment of virus 2
Descripfectichthwhevemigaid virus infection is human or animal HPV and HBV

infection and wherein R is C).11 alkyl group; R1, R2, R3, R4 and R5 are

ifbepatgamEpOHoS s ugrideastoopre oiwHichis OHdnvxdimyiv el esters
and anglogayes thregotifer COORURSIRE oR3 MRAIRE) oederiptivsdichend treatment
of virufripdegismeseendiyperpbsenahtirsinve afienmsdsrendtikegevshtion and

hydroxybenzoic acid esters and analogues thereof for the manufacture of

a medicament for the prevention and treatment of virus infection,

especially for the manufacture of a medicament for the prevention and 2a

treatment of HBV, HPV and HSV related diseases in human and animals.

The present invention provides hydroxybenzoic acid esters and analogues

thereof illustrated by the following general Formula (I): COOR R5 # Rt

R4 R2

2a



R3 (I) Wherein, R is C1-n alkyl; Ri, R2, R3, R4, Rs are independently OH
or H, and at least one of Ri, R2, R3, R4, and Rs is OH, but salicylate is
treatmegxeitiRY, Rietesably IV iselikd dierkds & BibtdarCaid anGddt/, C4H9,
CsHii, C6H13, C7HI5, C8H17; the most preferred number of carbon
‘Aemsistl-Bivicsi @8y Ces- i dand B3 diZ aRid R2pR 3nRdnfMRsetegetivesof
illustratpiefe thbipBontaig gweeod Mareu®HIyroups, and further preferably contain
three or more OH groups. In certain preferred embodiments, the
hydroxybenzoic acid esters and dagd6¢Bes thereof of Formula (1) include
the following compounds;_4-hydrop ybenzlc acid ester; 2, 4-
dihydroxybenzoic acid ester; 3,4 Rylbenzoic aC|d ester; 2,3, 4-
trihnydroxybenzoic acid ester,
6- trihydroxybenzoic acid est
compounds of the mvent;q

: trihydroxybenzoic acid ester,
3, 4, 5- trihydroxybenzoic 4cid est rand 3 5, 6- trihydroxybenzoic acid
ester. In a most preferred embodipent, the compounds of the invention
include 3, 4, 5- trihydroxybenzoic acid ester. THe compounds of the
present invention and/or compositions containing such compounds as the
daotreiindtadi€nts dapi bR1uEedRlg Fhaiufactind spedieathetits forthend at least
one of RreBtntiof virdStralated, diseatesimdisraacada animals, especially for
the treatment of HPV, HBV, HSV related diseases, including without
Timsfexebly, Repdtitis B dondylohha Gddmindta, GrétpdsHimdledl; vagiitisCsHin
the mosggrefeis canvies erosibpragidreeivital. daﬁc@HAéfthb@pbﬁt»H?drugs the
compounds of the present invention and/or compositions containin
&ﬁe%%n}‘ea%ﬁmt%%hehpéeﬁﬁaémae%ﬁwm@%e.@ﬁimﬁn
preferally GopfaBniares ﬂﬁé‘fﬂ@d@@t%ﬁ%eventmg and treating virus |nfect|on in
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£ com DUH O
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As therapeutic drugs, the compounds of the present invention and/or compositions
containing an effective amount of such compounds as active ingredients are the main
components of the products for preventing and treating virus infection in human bodies and
skins. It is not just used as the adjuvant ingredients such as preservatives, antioxidants and so
on. If the antivirus effect of a product declines as the concentration of the compounds and/or
compositions containing such compounds as an active ingredients declines, it shall have acted
as the effective ingredient for the prevention and treatment of skin mucosa virus related
diseases. The aforesaid effective amount means the dose at which such compounds or
compositions can effectively eliminate or prevent virus infection.

Most of the compounds of the present invention are known compounds. Some of

them have been used to make food additives, some are pharmaceutical adjuvants and some
are pharmaceutical intermediates which can be purchased on the market, extracted from
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compounds, together with various adjuvants for injection or oral

formulations, can be made into powder, solution, tablets, capsules,
natural giamslespligigitly dmothe npiiardsaceutically acceptable preparations. The

compounds of the present invention and/or compositions containing such

dow poncends gé thiemvishny arictnsienjendlarscfon pintivncosd dovm gbns,
compowgixis He seagevite viraouaditepairaiions]sstich as ointivemelatiels, weshe made
into poigidsotaimetdablashosnsiles, diaptraginsidspraybarmberataceutically acceptable
prepasabigiifmaceutically acceptable preparations. The compounds of the present

invention and/or comp05|t|ons contalnln such compounds can be used
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,more than ;éngoun of the rese t inventian can be used for
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Sprays. Carbomer cellulose, carboxy methyl cellulose sodlum alginate, glycerin,

edigh %b{(?ﬁ}yi%%g }éﬁﬂbdao‘tr&% PERNY b5 Oéc,f&%?g nel drpan! F ‘?
znventit?p%%%t%ﬁ}f) 3 e eﬁlyg&%ﬂté’%’ %Sg;;ﬂg) peand(s)
can be ce
ol &@%’!} ggﬂﬂ tf\?é[ﬂ % %& A e o
hmltedst@r%'tté}&{sd ?%%ﬁrﬁo Q 8 QP%QQJ ﬁgiﬁ %gﬁ’&%’ie sodiumn
algmat@eorgfe@atc ‘éﬁ%ﬁﬁ: gL Sl s %8 D8R O HilRine and
Spanég rson car ctso |s |nve 1oh can be

ma e Wlth conventlonal methods known in this field. The compounds

NN EOMNRISIEANS LD RINPSLAUCH compounds 6ametertivaliddhObetive
ingredi BREY eRd 5B 26hLldiBH8 MiuRes £RN PR Yaediladeandiasiye hand soaps, hand
sanitizdREBICAIMEISIRE 1HRaIMEnt: Oh E1RY: VS INfeation. Joapealcandy|omayipes,
facial t@gﬁg@@pﬁ@ﬁ;@ﬁ%@g{glﬁﬂ@s&eﬁﬂ%@r05|on and to aid in the treatment

- of cervical cancer. This invention uses real time quantitative fluorescent

RERftoraetersthendrnetnhaf HR\biodhesample ovsatRathereanyde uniss
convendbdalheitisdatmentatiesis fithis method has been reported in several

publications (fouling, Cai, Prevention of Chinese venereal disease and

Caroerr20084 824408 ompansieng;ontajniRgisiahgotipopRiacticalffectively kil
or prev@hindsSeé @hé, Weste mmredicmebelimics, (3008 htutd. thidBedmeor fetl thagment
of HPV2varaSinfkithvoam eaultivdybohia sitronfosta, lomgjtinig isthieitimostrvical erosion
and to gdmmbelycassdntelf agsagahmadetfolhepatitia Bimtiscused inthigtuavémntion
fluorestenteBORdo detect the amount of HPV in the sample to screen the compounds and
their treatment effects. This method has been reported in several publications (Youling, Cai,
Prevention of Chinese venereal disease and cancer, 2002, 8:2, 108; Yuansheng, Wu,
Ruiqiang, Qu, Practical Chinese and western medicine clinics, 2003, 3: 2, 1).

Liver tumor cell line 2.2.15 which can be cultivated in vitro for a long time is the
most commonly used cell assay model for hepatitis B. It is used in this invention to test the
effect of the compounds of this invention on cell secretion of HBsAg and HBeAg. The
results indicate that the effect of hydroxybenzoic acid esters and analogues thereof of this
invention is better than that of hydroxybenzoic acid and analogues thereof.

Some of the compounds of the present invention are food additives which are non-

toxic m its dose range. Clinical testing of patients infected by HPV or HSV has shown that
hydroxybenzoic acid esters and analogous thereof have better curative effect on virus
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effect of the compounds of this invention on cell secretion of HBsAg and

HBeAg. The results indicate that the effect of hydroxybenzoic acid esters
nfectiamthanbjoljoebthereobfithis! invkition isdeter than that of

hydroxybenzoic acid and analogues thereof. Some of the compounds of

therpresdenineatidresresfouchaniditivdderiicrhgrieaghetanic iriis.dBSGeriments
showeqdhgerromviicallatstiray ofopatitils thfactedioyHP\egreH SY4 aseahownt hatak
alkalinpygrdidipens die heideediedy frid Arfalogoussthereskhiave doattai UitV ).
Hydropfhesgoie girdsobrinsc8oadsl EGALcdBBEZSR6 tellinfantiopethahof time shorter
than hydyerorpherizai heittanadan floguesitheredip HydgeRyhen zhicvacisesters
spectropiipiRirstable than hydroxybenzoic acids. Experiments showed that

propyl gallate was more stable than gallic acid, especially when it is in
‘ W ksithe epiUit nar e alahirdsuapepert ayidraritestmaghatk shimethat of
its CO”EWM@M%W? Herivizdi i prembedtiomiscoionesse time
higher fand IBered of fim&ashshesr i nyaroxylse s siisaitlisseonunder
demonyirated bt BHb Pl B aCdscsifend byt lkadBrow ey adeenwhile,
hydroxhenzonéiraids TSP EE N BXRONPSR cidir axasens imgtaiom apnthamegde into
anbiviry JELes QO DSEIARY S48 PERSTUSIaidhe hmadxantaass adianyrel pdopylsira
remarkpbla iiplikaiiE- higher than that of gallic acid. The data shown in the
A %(amples of this application demonstrated that hydroxybenzoic acid

E Fe&ers did not take effect as the prodrugs of hydroxybenzoic acids.
Ther :the compounds of the present invention can be made into .

st SN e e B B A GeE e =
quah@angl remarkable curative effect E%h%’f)iles The following examples

areeRiAvigar todusther Wyisiiate, tbe preseptiovention and are ot to be,
as follg@terpreted asﬁmiting the sco?oe of the in eﬁ%%%_‘#}?%ﬁ%’gtgﬁgéﬂ gQSéJ‘%% of " &re
content) used in the present invention and their suppliers are as follows:

Materididaterials Suppliers p-hydroxyH g acid Sinophann Chemical Reagent
Co., Ltd. Ethyl p-hydroxybenzpate GuangZhou Gases Factory Co. , Ltd.
p-hydraXyBdiltydrastybenzoic acid Taizhgalenadaehe taldeOn, &I, NEethy!
2, 3-dihydroxybenzoate Taizhoy Zhongda Chemical Co., Ltd. 2,
Ethyl phigeybrybenzoic acid TaizhquithangieuChemicaltedy, Cil. Methyl 2,
_4-dihydroxybenzoate Taizhou Zhongda Chemical Co. , Ltd. 3,
2, 3-dilydihgdrengibengisic acid TaizhquiZimmgdEhGhemiCabGra) O6l. , Methyl 3,
4-dihydroxybenzoate Taizhou Zhongda Chemical Co., Ltd.
Methy! 2, j-élhydroxybenzoa‘[e Tatzhou Zhongda Chemical Co. , Lid.
2, 4-dihydroxybenzoic acid Taizhou Zhongda Chemical Co. , Ltd.
Methyl 2, 4-dibydroxybenzoate Taizhou Zhongda Chemical Co. , Lid.
3, 4-dihydroxybenzoic acid Taizhou Zhongda Chemical Co. , Ltd.
Methyl 3, 4-dihydroxybenzoate Tatzhou Zhongda Chemical Co. , Ltd.
2, 3, 4-trthydroxybenzoic acid Nanjing Longyuan Natural Polyphenol Synthesis
Factory
Gallic acid Zhejiang Ouhai Chemical Reagent Co. Ltd.
Propyl galiate Lianyungang Honggi Chemical Plant
Ethyl gallate Nanjing Longyuan Natural Polyphenol Synthesis
Factory
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2, 3, 4-trihydroxybenzoic acid Nanjing Longyuan Natural Polyphenol
Synthesis Factory Gallic acid Zhejiang Ouhai Chemical Reagent Co. Ltd.

Prapvi-aallate L ianviinaoa

falal

gi-Chemical Plant Ethyl gallate_Nanjing

M (TS

n Natural Polyphenol S
67013-8001/LEGAL13857826.1
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Octyl %

Factory Octy
atural Polyphenol Synthesis F%%l&n%)‘%é

Natural Polyphenol Synthesis F3

IR S

ac . .
ACtory "Recombinant human interferon

Dodec églg?é SIU-FLING USTC Pha

uangdong Kaiping Biochemica

Preparation of anti-HPV micro e

R R s

mulsiort 20 ml 1,2-propylene glycol, 15 ml

RecombW¥@ANRMhaA MM BI0HS ke

THXE0HOSRT GRS TR PG AOUL R &IETHg]

distilled water was added to obtain 100 ml of solution for external use. 10

Polyin@sgdeagibenzoic acid, salicylic

salicylic acid, p-hydroxybenzoic

4-dihydroxybenzoic acid, 3, 4- d

GO oibanzRic.orhANS cutical
&id, RB-dihydroxybenzoic acid, 2,
hydroxybenzoic acid, ethyl

p-hydroxybenzoate, methyl 3, 4-

dihydroxybenzoate, gallic acid, dodecyl

gallate, octyl gallate, propyl gallate, ethyl gallate, methyl gallate, methyl 2,
ExampledinJtrepgitnsinmmafeniéd B deitinterBelsidnf the solution for external
use, respectively. The pH value of the solution was adjusted to 5.5. Then

ptOper

bdrmoraelssrlidr o dxerndi0usd warl adorewsisRaRed Bgether,

propermEf eI ioN S IR Tovhadiakie obigBuHe i afsopitiaier cxternal

use. 1{hgsaabRbrametomidl i opAgitn

pleemippatiaraidrrateiniaibnd salicylic

acid, priywdingy RenaRsedntaiA Y pRopYY Rrrels ey Brbgihylnsb ey acid, 3, 4-

dihydrggyhsareinsnide F@Wh}’@%ﬁ?ﬁﬂé‘h@?y@éﬁlﬁ}% ey drovebsmo Ao gallic acid,
dodecyh gallatenpctyd sahate prenstira e ednn sadlais.amiby Veiate. sretbil thi4-
dihydrgxbgnralr, weerdded e m dvas godutipp forrrarRkusel aeRssiiysly. The

pH valygotdbe sokuigisiatedigngdter;

use waggidresh trop gt 48R B¢

?Eﬁ@qemféﬁg@mm&&%ﬁimfmxtemai

BTy FRaiken opwRed 0redharampounds of the

presenfHMSRQIRAT the RIS #ERMg ethyl gallate 0.25 g ethyl gallate, 0.01 g

Example 5. By paraiion of aht-HBQ

rtaric acid were sifted |
immjection solution containing propyl gallate

10 g propyl gallate, 8.5 g sodium chloride, 10 mi 1, 2-propylene glycol and 10 ml
Tween-80 were mixed and dissolved in sterile distilled water to a final volume of 100 ml.
The pH value of the solution was adjusted to 7.4. Then the solution was filtrated,
encapsulated and sterilized at 1000 for 30 minutes to obtain the solution for injection of

propyl gallate.

Example 3. Preparation of effervescent t

ablets containing ethyl galiate

0.25 g ethyl gallate, 0.01 g polyinosinic acid and 0.45 g tartaric acid were sifted
through a 80 mesh sieve separately, made into soft materials with 95% ethanol, then sifted
- through a 12 mesh sieve. The obtained wet particles were dried at 500. 0.65 g sodium
hydrogen carbonate, 0.02 g dextrin and sterile distilled water were mixed together to produce
soft material, which was then sifted through a 12 mesh sieve and dried at 500. The obtained
materials were mixed with the dried particles produced initially. Finally, sterile distilled

water was added into the mixture, heated,
effervescent tablets.

mixed with 0.01 g PEG6000 and made into

Example 4. Drug screening through quantitative fluorescent PCR analysis

Samples

The micro emulsions obtained in Example 1 were used as test samples, and saline
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through a 80 mesh sieve separately, made into soft materials with 95%

ethanol, then sifted through a 12 mesh sieve. The obtained wet particles

were dried at 500. 0.65 g sodium hydrogen carbonate, 0.02 g dextrin and
Watcré’f@?ll‘ésﬁ‘?s‘fﬁl §REPvere mixed together to produce soft material, which

{pen sifted thrqugh a 12 mesh sieve and drled at 500. The lﬁ%ﬁa ined
t1ents. The

e C"“ with the dried parich
amzs A7 @“’1 i i d‘é{.e T Ces%%%ﬂi iy g% B4 P
P %Cé% Y O mélé o e ervelsrc'?:'gnltnilaf)Ie(fsu AP V\f%erg omogenized

d std
ana s s{:?eenlng t rougf}l quan??atlve fluorescent PCR analysis Samples The

mieia eMylsipns AP RINGS D} WRLEHART B 9
Hpy saline 67013-8001/LEGA§13138578% 1’1 ter was uésgSt ec é)iﬁltrr1 P of
HPV samples: condyloma acuminata samples were taken from clinical

Test PafipRtmdENe samples Wergrwaiyed WiElSalineWaies 18 M@ SHaWah pig /mi)
blood. Then they were cut)iptg,Riggas under sterile condition, mixed with
three times volume of saline water, homogenized and stored at -40C for

Conttdtther use. Table | Test resulfgef girug screening by sriantitative
fluorescent PCR analysis pf HPV Test compounds HPV 6/11 Virus HPV

Benzb6s B8i¥irus (copies/ml) (copig®amy) Control 1.45 xdix1p40x 10 Benzoic

_acid 3.60x10 2.90x10_Saljcylic acid 5.50x10 104 Benzoic acid and

Salicgladieyiit acid 2.90x10 4.50x5180pt8ihydroxybenzolc6eitio?.00x10 1.30x10
Ethyl p-dihydroxybenzoate 8 50x1% 0.3, 4-dihydroxybenzoic acid 1.90x10

Benzgis @grband sinliedicagifydrddiidiZoate 8.50x10 6.80%18 Gallic acid 0 0
dodecyl gallate 6.70x10 4/90x10 Octyl gallate 0]0 Propyl gallate 0 0 Ethyl
gallate-0-0-Methy}-gallate {0-0-2,-3-dihydroxybengoic-acid.2.30x10.3.20x10

p-dihydroxybenzoic act 7.00%10 1.30%10

Ethyl p-dihydroxybenzoate 8.50x10" 0

3, 4-dihydroxybenzoic acid 1.90x10° 8.50x10"

Methyl 3, 4-dihydroxybenzoate | 8.50x10° 6.00%x10°

Gallic acid 0 0

dodecyl gallate 6.70x10" 4.90x10*

Octyl gallate 0 0

Propyl gallate 0 0

Ethyl gallate 0 0

Methyl galiate 0 0

2, 3-dihydroxybenzoic acid 1 2.30%10° 3.20%10°

2, 4-dihydroxybenzoic acid 1.60x10" 4.60x10°

“Methyl 2, 4-dihydroxybenzoate | 5.20%10° 2.50x10°

Experiment methods

50 pl micro emulsion of each test compound or 50 pl saline water was added into 50
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3 2, 4-dihydroxybenzoic acid 1.60x 10 4.60x 10 Methyl 2,
4-dihydroxybenzoate 5.20x10 2.50x10 Experiment methods 50 td micro
emulsion of each Ltest com ound or 50 pl saline water was added into 50
ul homepsenpiedd sl BGAIPRS Y B B T BHOIGERRIC OB KDY Saiiale Findor 24
hours. HRGpgw tf'éét%’a’ iR WarrfdRE S TEIROr S avaslstectrAdifigel Q-PCR
dlagm%t%thﬂ‘tﬁ?ﬁﬁt? 6191 Mg WP P HE PRA G Asaite cled INiRPQYPLSstracted
from cagp, Wtca&waﬁlagaalﬁsﬂwﬂ%eﬁst domgstrid TR Adingvallibe.

Proper EEErm bE Byf b s af RS crodutagpes were
added tf i, ggﬂﬁ él\é thif Waﬂ%ftf&atwﬁoﬂé?rgﬁ%a%mm@t&e was used. The
reaction: “ﬁﬁe BRSO BT LBl BRI el by fominues;

further (engfse aﬂ%ﬁ@ﬁ%ﬁﬁ?m 765 AosrneadyenisreScém 26 repeadsinengaghe
cycle f%s‘ghtlm?é faatisrirdschyas i brad pdecrmeirirhuorrmmtg: adshown in
Table lgenature at 93 'C for 2 minutes; further denature and anneal at 93 C for

5 seconds aqﬁ 55 'C for 120 seconds, repeat the cycle for 40 times.

rPaeifg/nltWe RS was analyzed and calculated by computer and shown in
12hie 1. ﬁtﬁ%%r&a’iﬁg %%gttscé ura aft the BB ted by
FQ- PCIE'@}{ / g)l't?lr ﬁ\{e te a Hal was
tested. PSRN g@ @:‘lg xa%§ de e Q[tteheBut
HPV 1814PL d% efef XVQS 1 &t eﬁ mou 5 HPV
16/18 wRNGdaRMd e ﬁ{ ﬁﬁvt'%?s e4t ?oat nzo'
dthydrovct@?cl

the com %@HQ S@QHQ nt\e teioVM' C' an d%‘x in. vztro
The o ﬁ&zgfccﬁr%! B%O%t% dlc act t%xih @;zd%% less

than tw@&id. The results s owe at t e c e present Shvention
could eliminate HPV effectively and rapldly in vitro. The number of carbon
ExampRIONEAhiba A6ohPhalind RORE 2 A BRI S PO RS SR uminata
than twelve. Example 5. Clinical use of hydroxybenzoic acid ester in
Déglingicanayama acuminata Diagnosis standards The following
standards were taken from the Handbook for Venereal Disease
Pheeltivnrgdafdeaiments thkesefrondthd Handipudiiheddnyrthe Bisalide
PreventamcaigifiestineRrehesticomB adetony biitdiMinidipytiof Hedlith-ofithpiReaple's
PreventiRepiipkewd Ohin i8St hypEigitbiattitt Pipple’ oReputiflowEChhaped or
other shaped warts were found around the skin of the cunnus or anus.

Soit heetplrsin Bk atentaereaulifiovectedoned or other shaped warts were found
around the skin of the cunnus or anus. The result from 5% acetate acid white test was

positive.

S V\(If / 'were found
in the céln%b’&f @%ﬁ) g‘s% é%%%? IXt e of t%enzmc acid
and sa1189ﬁg Q&'d Ojrld H/eti% ts showed that

Patients selection standards

Patients selected for the clinical observation must meet the above standards. Plus the
diameter of their skin lesions should equal to or be less than 1 cm. Additionally, the patients
did not have any treatment for the disease in the two weeks before the observation. Patients
who had fungus, trichomoniasis, bacteria infection or other complications, chronic diseases,
serious liver and kidney diseases or women in pregnancy or lactation were not selected.
Treatments to women would not be conducted in their menstrual periods.

Experiment methods

50 qualified patients were selected and randomly divided into five groups to test with
p-hydroxybenzoic acid, gallic acid, ethyl p-hydroxybenzoate, propyl gallate and recombinant
human interferon a-2f gel, respectively. The samples of p-hydroxybenzoic acid, gallic acid,
ethyl p-hydroxybenzoate and propy! gallate were prepared as described in Example 1. The
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positive. Patients selection standards Patients selected for the clinical
observation must meet the above standards Plus the diameter of their

kin lesions sha aI to or be I n | em. Additionally, the patlents
patwn% afe:[re eaa\t}%c? %]S{ %o T_de[ﬁ&eﬁﬁl SRS GAY 1futhe
;‘gg;‘; de “0%*.192; hts' Uit HIGATE S RS A R3H ents

er comp |ca

idate %ﬁ? a% g Qn g@ﬁawwgﬁaﬁ &ddnes-

dé%%ﬁﬁsf&r t%%%ﬂ%ﬂggnancy or lactation were not selected.

Treatments to women would not be conducted in their menstrual periods.

FspeineRhmabodang apailind paantRLE SURKISH ARG A tost
sampl&H ViHRAIRE Ve DEDSAA I8STH Wk R Y raxyDesz i Afids IRYIE2GICkK period.

ethyl p- hydroxybenzoate propyl gallate and recombinant
itbstered fe2(S: ged, lcrapes]ivelye [HigesamplesBiivhydiaxykenzaisrasid,
observgdHicdasitedeteidrpthydrexyhenzoate and propyl gallate were prepared as
described in Example I. The 67013 -800 1 /LEGALI 3857826.1 8 patients
wWea traateld willskie sstsampladisaheatédcted areas three times a day,
in the morning, at noon and night. The samples were applied to cover the

whlpyigHg Iﬁfgﬁﬁfaﬂéﬁt@e {hene’ b8o gir ek tekiadveiehe heastdisameensadiposed

and not to move for 20 minutes. C

trBPE U s PR HOPe eefééf“a‘t

S%np ﬁfog ar;ptlh %D ﬁf? SIS sfol

skin leﬁﬁﬁ%ég’o? Warfl§w%rg cétS?u‘t‘fig

“Ree@irdn Al
regardéﬁ %Q t?lg%’eg %11&

uman

riteria for treatment effect: Observation

teh éeﬁ‘&% Eémlﬂlﬁéﬁ%a{f‘é% the test

low §dd ring

e 0ﬁgmal

bserved and noted before the treatment

sﬁtﬂ atstgcfg%vogn Bﬁsglrleedte ebx%@ fseLi e
E—?é%aﬁ %‘épe%% W@?ﬁ F ectyet S a%; ﬁgggn}zot

elimin

and prc%f}ll §aﬁ Iia l?g’éoanén Vi @&P&% gf enze(ncoam galhc acid.
When &%}Bﬂ%&’{ M%arﬁglﬁgg? { 2 é?o r%:oc[n xngemoate and
propyl USSR 'gr%rg (%?1 rl%q n s 0 f‘rlé etaset%t
inventid& @ W%%%ﬁé% %Q%ﬁn su? cteverrz{]sl 't% Sonele
patlem%%?l;oxybenzoate andﬁp??logg I ga at was S|gn| cant%/ogl&tgﬁl ﬂ?av?\etrﬁaﬁsg

rﬂ%mg(%rOk Img%IPC?&iﬁ;Eﬂr{l%ngﬂlc%r%ug nfen Comﬁau?diilo re qmolnéa‘&%[lninata

murrrarrmneTice

n

UTl G-BE) &Cl, CLIIyI IIy FOX) uqlll_u Al

YeIAe ditionalhi-th ‘Hﬂ%ﬁ lfff:@nf |

BBl L 'Not Effective

had-more-_an

rant
74 g

Human Interferon

a-2B Gel

The shortest period of treatment is 4 weeks

_invention.did ol ¢h88%S - BissLb skilrhelaiopS Frdauml side effedt
Galliofeddhat somd _patients might occasionally experiende a Hurnirds sense
Propylhetethe compounds welre uded. 2
P-hydroxybenzoic .

Acid > 2 3
Ethyl p-

hydroxybenzoate 6 2 2

Recombinant

Example 6. Inhibition effect of hydroxybenzoic acid ester analogue on secretion of
HBsAg by hepatitis B 2.2.15 cell line

Experiment materials

Hepatitis B 2.2.15 cell line was transfected by. HBV DNA (purchased from Institute
of Biochemistry and Cell Biology of Shanghai Institute for Biological Sciences or the
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Table 2. Results of clinical use of com ounds for treatment of condyloma
acuminata Recovered Obvious Effect Improved Not Effective 1-4 days
5 8 days G II|c Acid 2 3

Natlon en %ef%l 4% §/4 y Op | (%carg%%n?g]énzn HBV drug
Eﬁlﬁiﬁ?e 62 ”%‘ﬁe é‘ % 4 &H &f%;w@mgﬁw

bovine serulm 2 ou 1 I I 2 {341 ?? ), 3-
4,5- did0 Ol ue 1 a),

i i ey ﬁf%g Trasfeced ) AL

purc£1 (Iﬁrom 5] u PBISEHE r%lsf?y and’Cell Biology of Shanghai
'Eu?%;'éﬁ?ﬁ&?ﬁﬁé%%@kcal Smences or the 67013-8001 /LEGALI 3857826.1 9
National Center for Drug Screening) and used as the cell model for

Sereaaing AMHBN UG tsampeiad BRes e JRunAl P iniegralat ed
in Tabld m&tw@e@@%s&e&nmﬁﬁe@%&a&ﬁ{n wﬂﬁqség%ﬁﬂ@} 8Bind 15
ml TwebhesoaheultureanadiumeHMEM GBS CamRAM) o VIDESEUA Then it
was mike@RgE A Siil QinarBigehrmiGalitanvRGHD B B(QIBES containing 1
pmol/n 8MRamked vihprlimetidiRiazalcZyhedntrdiBhemitetiazelivplramideaer were
inocula(&IgeRPARRIAS 384 HBENG cNliagRRsHa: ki (Fhanabab i @iare mixture was

collectBIRRURNAEIRG &R tedelfl). EHRAUMNAILMBIBIRACLRIINGIINNE IS WiScA s
were 1i9Edaxicikyitests, hydroxybenzoic acid ester analogues listed in Table 3

below were dissolved in a mixture containing 20 ml 1,2-propylene glycol

&mgdetiment feaigen-80 and diluted with sterile saline water to 2 Rmol/ml of

the test compound. Then it was mixed with the cell culture medium at

éuilat solimerybgalintea Sotudibpdronyhieningid afidyotingl 8f théibodiedybenzoate
had inhdufnoeffest CelibatatretbonetHiBatareof 113845 belibp22nmilititds witdbition by
propy! gablatsatetictbyd 244witiystatevheizoiovelts Buperrfitantérdrmtigel behadlaund 3, 4-
dihydrogikemewasidollected three days later for testing. The results of inhibition

rates of HBsAg and HBeAg were listed in_Table 3. Experiment results

Table &afifestfactnbpylandensia asidane iifsstaron seweiianyifFIBsAg and HBeAg

4-dihydroxybenzoate by 2.2. 15 cells
HBsAg HBeAg
Groups Inhibition rate P value Inhibition Rate P value
Control 0 0
Gallic Acid 8.83% <0.05 9.40% <0.05
Propyl Gallate 18.83% <0.01 12.04% <0.05
3,4-dihydroxy- 9.81% <0.05 8.92% <0.05
benzoic acid
Ethyl 3,4- 0
dihydroxybenzoate 14.20% <0.01 6.04% <0.06

Note: SPSS software was used for statistical analysis and the T test

Example 7. External treatment of HSV infection in clinical tests

Twenty-two patients who were clinically diagnosed with HSV infection were
randomly selected and divided into two groups. Acyclovir ointment and micro emulsion
containing propyl gallate prepared as described in Example 1 were applied to the two groups,
respectively, on the affected areas of the patients three times a day.

The results showed that the average time for recovery by using propyl gallate was
three days while the average time for recovery for treatment with the acyclovir ointment was
5.5 days. The propyl gallate micro emulsion was more effective than the acyclovir ointment
in treating HSV infection.
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had inhibition effect on the secretion of HBsAg and HBeAg by the 2.2.15
cells. Inhibition by propyl gallate and ethyl 3, 4-dihydroxybenzoate was
oge fective than ”'0'3?1 adm 3 4- dlhydroxyben20|c acid. Table 3.
Po% oxyg Rzolt 8868 ’a it§ ester on secretion of HBsAg and

tnciosm.é%éa%é& il?ﬁ g%ﬁ%@%ﬁ%ﬁ gltgog)éaéiﬁl é%lg(% %}Slbéble 4

A
below gﬂﬁ@ﬁt@ﬁk@&%&ﬁeﬁ%cﬁh@é Q4% =083, 3z d.){ XY 213888 C with
stmmg%%%?’%h%%?g?e@%ﬂ%é’%?& ? L g.l %Qe/ %es%l? S%@QHQWQ% cooled to room
tempe/dtyd r%ﬁ?ﬁ Elea\ﬁ’ff‘% (?1 & EIF {7l %gﬁﬂ Xﬁ' §t1rr1ng.
The pﬁ@glgé%}-tﬁ%sg %&%H‘RJ&‘S th [g&q@ §r I d d tﬂled
water &%%t§dﬁ%/@m¥;ﬁ%?mg% O were C nlC Yy Iagnose wit

infection were randomly selected and divided into two groups. Acyclowr
ointment and micro emulsion containing propyl gallate prepared as

described in Examﬂi%ll Viers,. B‘A‘ﬁ%&%ﬁﬁlﬁﬁ'@@&%‘ S%§,pectlvely, on
the-affected-areas;of-the-patients-three-times-a-day—+- ‘6. results-showed

IngredipattsHeva¥erage time fofrecovery bylusing oropylﬁgallate was %hree days 10
Myrishilgdhgpvgrage time far recovery {gjfreatmentwih the acyclovir 500

2 SIS o R R B O NSRS | 20

Ethyi§7013-8001/LEGA L 1388 826|1 10 Example 8. Preparation of liquid hand
hydm?i ]%qugﬂti@l\lricf\ll sodium sulfate.-1 'Plopy! bne w}vO!y 4ichlofo

CTCaroTTTVIyTTotyt T

NaO}BIdﬁﬁéthylphenol, tﬁﬁbqﬂéﬁ.&nd fiagpbidc® materipHdére nchepHé@etherTo pH6.0
4-chlaoedyrding to the ratio listed in Table 4 beloy and water \vas added td the
dimethyilgtheedb 5%. Then thé Mixture was-heated to 80€ with| stirrirg untilithe -
Tricldfgedients were fully dissolved. Thg_ﬁgsultant sollqﬂpn was cogled to roomy

temperature. Ethyl p-nydroxybenzoate was ouea andd ssoived mnthe

FT&BT%W%R@{EW. 1St g- Tllé) p|—| \ 1\ , WMLMM

Stenlm@stﬂﬂaﬁ)wmﬁd Ther Getile distlldib%vaterlas)atided t6ooldaird the To 100%
product. Table 4. Preparation of liquid hand cleanser Ingredients (wt.%) 6

78910
Example 8. Stability test of propyl gallate and gallic acid

Exam

20 ml 1, 2-propylene glycol, 15 ml Tween~80 and 5 ml azone were mixed together
and sterile distilled water was added to bring the volume to 100 ml. The pH value of the
solution was adjusted to pH 6.8 with NaOH or HCI to obtain a micro emuision. 10 g propyl
gallate and 10 g gallic acid were dissolved in the micro emulsion, respectively, and mixed
well. 10 ml of each micro emulsion was added to a capped transparent glass tube. Both
solutions were colorless. The absorbance of the two solutions at 400~500 nm was measured
with spectrophotometry and their absorbance was under 0.15. After the two solutions were
kept at room temperature for 30 days, the gallic acid solution changed to light brown while
the propyl gallate solution remained colorless. Measured by spectrophotometry again, the
absorbance of the gallic acid solution was 1.2 and that of the propyl gallate solution was 0.4,
It showed that propy! gallate was more stable in solution than gallic acid.

Industrial Utility

The hydroxybenzoic acid esters and analogues thereof of the present invention can be
used to prepare pharmaceutical compositions for preventing and treating virus infection,
especially for diseases associated with HBV, HPV or HSV infection in human and animals
such as hepatitis B, herpes simplex, condyloma acuminata, vaginitis, cervicitis and cervical
erosion. The hydroxybenzoic acid esters and analogues thereof disclosed in the present
invention are more effective and stable than the known hydroxybenzoic acid and its
analogues. The hydroxybenzoic acid ester and its analogues can be made into various
medicines and personal care products when prepared together with pharmaceutical adjuvants.
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Myristyl sodium sulfate -- 5.00 5.00 -- 5.00 1,2-propylene glycol 20.00(V/V
20.00(V/V) 20.00(V/V 20.00(V 20.00(V/V) Ethyl p h droxybenzoate 1.00
il %988%%%%5&“% %{C' cﬁﬁéq%go‘;fff%%ﬁﬂ“ s Hc}:;jé)%dgggf
nce. ma eria
based Ogd%% S 1Fo*166%’ ot A W
pr mﬁa ang garfllc EYT vk 1en?°pnr61f)yfg "YIyEor B éz’éﬁ &rgmn

ml azone were mixed together and sterile distilled water was added to
bring the volume to 100 ml. The pH value of the solution was adjusted to
pH 6.8 with NaOH or HCI to obtain a micro emulsion. 10 g propyl gallate
and 10 g gallic acid were dissolved in the micro emulsion, respectively,
and mixed well. 10 ml of each micro emulsion was added to a capped
transparent glass tube. Both solutions were colorless. The absorbance of
the two solutions at 400500 nm was measured with spectrophotometry
and their absorbance was under 0.15. After the two solutions were kept at
room temperature for 30 days, the gallic acid solution changed to light
brown while the propyl gallate solution remained colorless. Measured by
spectrophotometry again, the absorbance of the gallic acid solution was
1.2 and that of the propyl gallate solution was 0.4. It showed that propyl
gallate was more stable in solution than gallic acid. Industrial Utility The
hydroxybenzoic acid esters and analogues thereof of the present
invention can be used to prepare pharmaceutical compositions for
preventing and treating virus infection, especially for diseases associated
with HBV, HPV or HSV infection in human and animals such as hepatitis
B, herpes simplex, condyloma acuminata, vaginitis, cervicitis and cervical
erosion. The hydroxybenzoic acid esters and analogues thereof disclosed
in the present invention are more effective and stable than the known
hydroxybenzoic acid and its analogues. The hydroxybenzoic acid ester
and its analogues can be made into various medicines and personal care
products when prepared together with pharmaceutical adjuvants. 67013
-800 1 /LEGALI 3857826.1 1 1 The present invention has been described
above in detail in general terms and specific examples. A person skilled
in the art can easily make some modifications or improvements based on
the description in this application. Therefore, the relevant modifications
and
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improvements based on the present invention are within the scope of the
present invention. 67013-8001/LEGALI3857826.1 12 Claims 1. The use
of a hydroxybenzoic acid ester and its analogues as set forth in Formula
(1) below in the manufacture of afiiagiggment for the prevention and
treatment of virus infection, wherein said virus infection is human or
animeticHBY ddrdHBM riferction anid evwhensn iR d6:0gdsalkybofoupiRtormula (1)
belowRe {iR3pRfarcR & anedddependéntiOrtostdioand atleast-ang ofwhich
infectigmDMhdatrsalidylicacideesian is exohdedrGRORPR 2R, IRVRIRA )kl
wherefihB tss6,0f alkyldrmuhéhzdig ZcidRester RnarétsnappdagdediiDMer H: and at least
one ofwanciactUre binsatiedicamdntsfer hexpheiention and treatment of virus
infection according to claim 1, wherein said virus infection is hepatitis B,
condyloma acuminata, , vaginitis, cengéRi@Br cervical erosion. 3. The use
of a hydroxybenzoic acid ester and its janalogues in the manufacture of a
2 g wirus infection according
to claims 1 or 2, wherein said medl t for the prevention and
In the treatment of cervical
cancer. 4. The use of a hydrofzé henzeic-dcithaster and its analogues in the
manufacture of a medicament for the preventiof and treatment of virus
infection according to any of claims 1 {#q 4, wherein said R is a Cl_g alkyl
group. 5. The use of a hydroxybenzoic acid ester@hd its analogues in the
nl?.l cture fo ed| ament for,the e?reventlon nd treatment of virus
medacam ?

ccor 5%13%1565{ Ba I aPaIRENs IR ey of a
i e"e SHESchEBFdl RS GRE gtIaEN fierein
manu a% tre So$ Hétiica ‘tﬁ% FEPHAS BPAE Artior R ressisHt TP irpgical

emsmflrifection according to any of claims 1 to 6, wherein at least two of said R,

R2.R% %@@9 R0 IS Hse LA MYdIbenzo Acd o8 and
el g oy rﬁé%’% 3 %%5%? I uéi al%o?n%qfrg fe{”@ﬁﬂf g
e e L U o i

hydroxybenzoic aC| ester and its analogues in the manufacture of a

medigaRENS farihe ArpNae Anddeatme it ohyitusdotecionaseerding ¢ .
mediciehemyref t@@ﬁ]"b’if@ﬁﬁ@ mﬁ%&t&&%ﬂﬂt@tﬁi@@@&?%@&‘%ﬁﬂ%rﬁ@ HS1aims 1
to 4, vaRAROUSIR SelectedMamdhrgroup

5. The use of a hydroxybenzoic acid ester and its analogues in the manufacture of a
medicament for the prevention and treatment of virus infection according to any of claims 1
to 5, wherein said R is a Cy3 alkyl group.

6. The use of a hydroxybenzoic acid ester and its analogues in the manufacture of a
medicament for the prevention and treatment of virus infection according to any of claims |
to 6, wherein at least two of said R;, R ,R3, R4 and R are O,

7. The use of a hydroxybenzoic acid ester and its analogues in the manufacture of 2
medicament for the prevention and treatment of virus infection according to any of claims 1
to 7, wherein at least three of said R, Ry ,Rs, Ry and R are O

8. The use of a hydroxybenzoic acid ester and its analogues in the manufacture of a
medicament for the prevention and treatment of virus infection according to any of claims 1
to 6, wherein said hydroxybenzoic acid ester and its analogue is selected from the group
consisting of 4-hydroxybenzoic acid ester, 2, 4-dihvdroxybenzoic acid ester, 3, 4-
dihydroxybenzoic acid ester, 2, 3, 4-trihydroxvbenzoic



consisting of 4-hydroxybenzoic acid ester, 2, 4-dihydroxybenzoic acid
ester, 3, 4- dihydroxybenzoic acid ester, 2, 3, 4-trihydroxybenzoic 13 acid
ester, 3, 4, 5-trihydroxybenzoic acid ester and 3, 4, 6-trihydroxybenzoic
acid ester. 9. The use of a hydroxybenzoic acid ester and its analogues in
the manufacture of a medicament for the prevention and treatment of
virus infection according to any of claims 1 to 9, wherein said
hydroxybenzoic acid ester and its analogues is selected from the group
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washing soaps, personal care wipes, facial tissues, nasal sprays or

combinatiorsthereefoldbenzoic acid ester and its analogues in the manufacture of a
medicament for the prevention and treatment of virus infection according to any of claims 1
to 10, wherein said compound and/or composition comprismg such compound as an active
ingredient are/is used as personal care products, wherein such personal care products are hand
soaps, hand sanitizers, body cleansers, body cleansing gels, body washing soaps, personal
care wipes, facial tissues, nasal sprays or combinations thereof,
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