, +,-./0e3eULLMPTQUGHUTUI WO 01/ 54696 PCT/ US00/ 02602 ' I N VIVO STAIN
COVPOUNDS Wiy AdsddHODS OF USE TO | DENTI FY DYSPLASTI C Tl SSUEpdhiused/qdsent i on
rel ates to new biol ogical stain conmpounds that are useful for human in vivo
topi cal application. In another aspect, the invention concerns in vivo

met hods of using such novel conpounds fb’identify suspect dmmmmmmmmmmmmre.,

abnormal, tissue. In yet another and further respect, the i

pertains to new conpounds and in vivo diagnostic nethods of use.*ﬂgreof,

whi ch are specially adapted for detecting suspect dysplastic oral tissue,
especi ally cancerous and precancerous tissue. The various enbodi mnents of
the invention and the prant vevot Sepent coMPOUNDSapNDr MRTHODSt hose skilled in

the art, fromthe foll oworguset 2ol ¢dEsiezeyi pysenasheteersans t he draw ng,
in which: SUBSTITUTE SHEET (RULE 26) WO O1/5469fi PCT/ US00/ 02602 -2

Brief Description of the Drawings Fig. 1 is a process flow di agram
depicting a process for synthesizing the novel conpounds of the present
i nvention. Background of the Invention

This invention relates to new biological stain
compounds that are useful for human in vivo topical

application.

In another aspect, the invention concerns in vivo
methods of using such novel compounds to identify suspect

dysplastic, i.e., abnormal, tissue.

In yet another and further respect, the invention
pertains to new compounds and in vivo diagnostic methods
of use thereof, which are specially adapted for detecting
suspect dysplastic oral tissue, especially cancerous and

precancerous tissue.

The various embodiments of the invention and the
practice thereof will be apparent to those skilled in the
art, from the following detailed description thereof and

the drawing, in which:

AR
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SUBSTITUTE SHEET (RULE 26)



Most eptitheleal lesions result fromtrauma. However, other lesions are

dyspl asti vo oS, some of which may be benign, but some opcywiised2emy be
ei ther cancerous or precancerous. In addition, nmany dysplastic |esions are

smal | and easily missed on routine visual exam nation by clinicians,
especially those within body cavities siich as the oral cavity. An in Vi Vo
di agnostic test is known which identifies and delineates suspect dysplastic
ti ssue. This screening test, enploying toluidine blue O (tolonium chloride)
as an in vivo stain, which selectively stains cancerous and precancerous
tissue, is generally described in the United States Patent 4,321,251 to

Mashber g and gfidfepdédsE Hntes thé eptawings, 801 to Tucci et aZ. Once a
SUBSTI TUTE SHEET (RULE 26 WO O1/54fi 96 -3 PCT/ US00/ 02602 suspect

dysplastic lesion is identified by the Mashberg protocol, a regul ar biopsy
sanpl e can be taken and subjected to histol ogical exam nation, to confirm

whet her the lesion js |  gnant _or precancerpus. K|t fox performng this
test, contai ning hﬁ%ﬁ1§§ %y% gﬁﬁc?gﬂsgfg%l FHTER Répﬁfﬁﬁe? quantities

and concentrations, are licensed by Zila, Inc. and are avail able
conmerci al | y PFoeesRr&PT coymtheeiz indethe Heove hdeompRen ARASEREES and
ORATEST. Brief Description of the Invention | have now di scovered new
conpounds whiptesert usefemhtasnin vivo biol ogical stains for selectively
stai ning and delineating dysplastic tissue. These conpounds have the
structural formula X/ [/ /

Background of the Invention

Most eptitheleal lesions result from trauma.
However, other lesions are dysplastic tumors, some of
which may be benign, but some of which may be either
cancerous or precancerous. In addition, many dysplastic
lesions are small and easily missed on routine visual
examination by clinicians, especially those within body

cavities such as the oral cavity.

An in vivo diagnostic test is known which identifies
and delineates suspect dysplastic tissue. This screening
test, employing toluidine blue O (tolonium chloride) as
an in vivo stain, which selectively stains cancerous and
precancerous tissue, 1is generally described in the
United States Patent 4,321,251 to Mashberg and in the

United States Patent 5,372,801 to Tucci et al. Once a
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S'Y X X wherein X is hydrogen, nmethyl or Y, Y is -NHR or hydrogen;

SUBSTI TUT{y oSHEsdos( RULE 26) WD O1/ 54696 -4 and R i s net hypCousdsd260CH3
[I'lustratively, these conpounds include 1/ ~3/ ~7/ ~9/ CHs (I~ HC a

~N g~5 4~S 12~1~1~~NH CH3 CH3 1/ ~3/ ~7/ ~g/CH3 (I1) H-N g~5 4~S 12~1~10~NH
CH3 CH3 PCT/ US00/ 02602 SUBSTI TUTE SHEEﬁ'(RULE 26) PCTI USO0I 02602 WD

oLl 5~~9~ -5 CHs Il ) ~ ~3~~7/ "9/ i 4 i2~ ~i~~ HN-6~5 ~S 11 NH 2 CHs CHs
~3~ ~7/ ~9~

suspect dysplastic lesion is identified by the Mashberg
protocol, a regular biopsy sample can be taken and
subjected to histological examination, to confirm whether
the lesion is malignant or precancerous. Kits for
performing this test, containing premixed dye and rinse
solutions in the proper quantities and concentrations,
are licensed by Zila, Inc. and are available commercially
in several countries under the trademarks ORASCREEN® and

ORATEST®.
Brief Description of the Invention

I have now discovered new compounds which are useful
as in vivo biological stains for selectively staining and
delineating dysplastic tissue. These compounds have the
structural formula

X
X\\\N Z
S Y
X X
wherein X is hydrogen, methyl or ¥; Y is -NH-R or

hydrogen;
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i (zv) 2i0 ~i~~NHNS5CHs CHs ~3/ ~7/ ~9/ 1 4 12~ /i~~ H3C-N-6~5 S ii NH
CHs CHs Niyd QWB&E TUTE SHEET ( RULE 26) WO O1/ 54696 -6 lpcrrgdoornséoz~9/ CHs
and (M) H2N g~5 4~S 12~~~10~ NH PCT/ US00/ 02602 CH3 NH2 Bri ef Description
of the Manufacturing Process The conpounds of the invention are synthesized
by a process simlar (wth exceptions rfot ed bel ow) to the process described
in United States Patent 418, 055, issued Novenber 30, 1889, to Dandliker et
al. for the production of toluidine bjue O ("TBO'). The Dandli ker Synthesis
is a series of three oxidation steps A1) oxidation of N, N

di et hyl - p- phenyl enedi am ne, e.g. .,/ W tNWot assi um di chr omat e, to form
2-anino-5-diqgkpx{amgnggﬂgﬁyloﬁhiufulfonic acigd; (2) condensation of the
thiosulfonic acid with o-toluiding} to fLarmthe correspondi ng

i ndam ne-t hi osul fonic acid; and (3 P chQsure of the

Illustratively, these compounds include

RN NN

r
( )H3C\N /.l3|\ 5/4'1\ sé1l2\1 141|0\NH
CIH3 C|H3
o Y
H\N/S\sé‘t\sém\ﬁém\w
o .
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i ndam ne-thiosulfonic acid, e.g., in the presence of Q@xdopg agent at
boiling tenperature for about 30 mnutes, to formtoluidine blue O The
react%&gﬂﬂgﬁgéweeis t hen cool ed and the reaction product of the ring
SUBSTI SHEET ( RULE 26) WO 01/ 54696 PCT/ US00/ (12602 cl osure reaction
conplex is salted out. Purificatior-of the conplex may be acconplished by
repeated re-solution and re-precipitation. The processes for preparing the
conpounds of the present invention differ fromthe Dandliker Synthesis in
that the conpl exing agent is added prior to the third oxidation step,
preferably during the first oxidation step_and th%; ovel products of the
present invention are isolated ang/ﬁsggr fromt preci pitated conpl ex
by Hi gh Pe({pipance Zi qui ,Zhﬂhgg ogr (H i?. Brief Description of the
Use of the Use of The Proqucts fdr the Petecti ¢n of Epithel eal Cancer The
novel conpounds of the inJéntionlare e oyed,{01 accordance with the
Mashberg Protocol, to sel iggﬁ%*sL { dyg ast oMt thel eal tissue,
except that each of }stéﬂ%%hﬁounds Bs use insteadLof t ol ui di ne blue O
Thus, the present invention also contenplates a nethod for human in vivo
detection of dysplastic tissue, which includes the'step of applying to
human epithel eal tissue a conposition which includes one of the
above-descri bed new products or m xtures thereof.

1
(IV) \

)
(V) \

CHa

NH,
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SUBSTI TUTE SHEET ( RULE 26) WO 01/54696 _g_ PCT/ US00/ 02602 Detail ed
Descrii ptlwra)qq754gd3e Manuf act uri ng Process for Preparing thepdrosisanso2of the
Present Invention Fig. 1 is a process flow di agram whi ch depicts a process
for preparing the novel conpounds of the present invention. The starting
material 10 for the synthesis is commercially-available, high-purity

N, N- di net hyl - a- phenyl ene di am ne. For ion of First Reaction Mxture An
aqueous sol ution of the startl %1?%9665 11, preferably at
| ess than 10 C, especially aﬂ Ie by reaction with a

sui tabl e oxi di zi ng agent 12, , OtaSSI n1d|ch onate 12, in the presence
of acid, alumnduﬁWiNfate an r ent (wh IS belleved to conpl ex
the int er medi at es) and gé g fi{b process to conpl ex
the reaction product co onents inc c Iorlde en, a source of
thiosulfate ions 14, e.g., sodlun1th|osulfate is addeq to forma first
reaction mxture 15 containing the first internedi ate Am no-5

di met hyl am nophenyl thiosul fonic acid. SUBSTI TUTE SRULE 26) WO
Ol/ 5~t 696 -9

NH,

Brief Description of the Manufacturing Process

The compounds of the invention are synthesized by a
process similar (with exceptions noted below) to the
process described in United States Patent 418,055, issued
November 30, 1889, to Dandliker et al. for the production
of toluidine blue O ("TBO"). The Dandliker Synthesis is
a series of three oxidation steps: (1) oxidation of N,N-
dimethyl-p-phenylenediamine, e.g., with potassium
dichromate, to form 2-amino-5-dimethylaminophenyl
thiosulfonic acid; (2) condensation of the thiosulfonic
acid with o-toluidine, to form the corresponding
indamine-thiosulfonic acid; and (3) ring closure of the
indamine-thiosulfonic acid, e.g., in the presence of a
complexing agent at boiling temperature for about 30
minutes, to form toluidine blue O. The reaction mixture

is then cooled and the reaction product of the ring-
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Formation of Second Reaction M xture PCTlI USO0I 02602 The first reaction

m xture 1%g@/dshgn further reacted, preferably at a terrpen&mngmmfzﬁmot
greater than about 10 C, with addi ti onal oxi di zing agent 16, e.g.,

pot assi um di chromat e, and o-tol uidine hydrochloride 17, in a condensation
step 18 to formthe second internedi at€; a condensation product, indam ne
thiosulfonic acid, in the second reaction m xture 19. Formation of Third
Reaction M xture The second reaction m xture 19 is then further oxidized
21, preferably by addition of a suitable oxidizing agent 22, e.g.,

pot assi um di chromate, at a tenperature of not greater than about 10 C. This

is folloved ydsheeaddiddtabmiccn@RRel iBlldatd Fure, Chlaite A9 &¢ ng
agent, acid and heating to 100 Cto effect closure of the indam ne ring,

formng a fi r% e "Bt tle yo%léCtadc,Q) I ryfﬂ;om ) hcxtéﬂ] &(tf'g—esdzl‘h this

poi nt the rea I on uct i s separa od réaction mxture and
purified. Separatlon/Purlflcatlon of Third Reaction Product SUBSTI TUTE
SHEET (RULE 3&fF T8 &L PAded 188 uso0/ 02602 - 10 For exanple, in the
presently preferred enbodi ment of the process of the present invention, the
reaction product is precipitated fromthe third reaction m xture by
conplexation 24 with a suitable conpl exing agent 25, e.g., zinc chloride,
to formthe conpl @hezipmaaddsws dodaudmrsiald thEhequenimid afe dise

present invention differ from the Dandliker Synthesis in
that the complexing agent is added prior to the third
oxidation step, preferably during the first oxidation
step and the novel products of the present invention are
isolated and separated from the precipitated complex by

High Performance Liquid Chromatography (HPLC).

Brief Description of the Use of the
Use of The Products for the Detection
of Epitheleal Cancer

The novel compounds of the invention are employed in
accordance with the Mashberg Protocol, to selectively
stain dysplastic eptitheleal tissue, except that each of
these compounds is used instead of toluidine blue O.
Thus, the present invention also contemplates a method
for human in vivo detection of dysplastic tissue, which
includes the step of applying to human epitheleal tissue
a composition which includes one of the above-described

new products or mixtures thereof.
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filtered 26 fromthe liquid phase and washed w th sodi um chl oride sol ution
27. The V\wshﬁq:{ut%l ter cake is then redissolved 28 in a crigdresdooegzume of
water 29 to forma reaction product solution 30, which is then filtered 31
to renove undi ssol ved solids 32a, which are discarded. Zinc Chloride,
followed by a critical2 volune/concentﬁ%tlon of sodiumchloride 33 is then
added to the filtrate 32 to again precipitate the zinc chloride double
salt. The double salt product is separated fromthe m xture by filtration,
to yield a filter cake 34. As indicated by the dashed line 35, the filter
cake 34 can be redissolved, filtered, re-precipitated and reisol ated
multiple times to If too nmuch water is used it prevents isolation of the
reaction product. If too little water is used (1) a11 of the reaction

BL g?g;t D?QSElE@t nagt:ffib%&%v%l Itmt%dmmglatc%rw A ss?) eijt gi‘j reases t he
productg gegFggggsgPteg&QQPCtg UCI%Q ?Fg%% q:I oﬁﬁgk sodi um chl ori de

is used it will cause inpurities to precipitate out along with the reaction
product, decreasing the purity of the product. SUBSTI TUTE SHEET ( RULE 26)
VO 01/ 54696 P&¥-US03S026 BEOCES Safiowy 6 igge afe sihish degristsof mrdagssand
yield of the double salt conplex reaction product. The final purified
filter cakepreppkérgpthducoved iceompoamdd e5olthed pre swaite ri nasech tiloe .nove
conmpounds of the present invention are isolated and separated by HPLC
procedures, described bel ow. WORKING EXAMPLES The fol |l owi ng exanpl es are

presented to illustrate the practice of the invention in such terns as to
enabl e thosearﬁé' Lhgdiih t%rxflatlo 15K Q%e“%‘&%!th% nds of the
invention and to practice t novel di agnostic “net u5|ng such new

commercially-available, high-purity N,N-dimethyl-a-phenylene

diamine.

Formation of Pirst Reaction Mixture

An agueous solution of the starting material 10 is
oxidized 11, preferably at less than 10° C, especially at less
than about 5° C, by reaction with a suitable oxidizing agent
12, e.g., potassium dichromate 12, in the presence of acid,
aluminum sulfate and a reagent, 13 (which is believed to
complex the intermediate(s) and is used in a later stage of the
process to complex the reaction product components, e.g., zinc
chloride. Then, a source of thiosulfate ions 14, e.g., sodium
thiosulfate, is added to form a first reaction mixture 15
containing the first intermediate, 2-Amino-5-

dimethylaminophenyl thiosulfonic acid.
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conpounds, which together formthe various enbodi ments of the, invention,
and to i ngigtRlsgeds0 those skilled in the art the presently domuswbssk nodes
for practicing the various enbodi mrents of the invention. These exanples are
presented as illustrative only and not as indicating limts on the scope of
the invention, which is defined only bﬁ*the appended cl ai ns. SUBSTI TUTE
SHEET (RULE 26) WO 011 54696 -12 EXAMPLE 1 Manufacturing Process

PCT/ USO 1/ 02602 This exanple illustrates the exact procedures for preparing
a batch of dye product conplex and the separation of the novel conpounds of
the invention fromthe conpl ex product by HPLC. Preparation of Raw

Mat er i alFprieltiiononE Beaiomde Reaxtpoin edxtAreChaus | PL5KS Bal ance B. AnD
HV150KAlI Bal ance C. Fai rbanks H90-5150 Bal ance D. OHAUS WB25/ 1- 20W Bal ance

E. Cole Parner (51201-30) and Thernol yne (525535)Stirrers F. Sanpling
devi ces, such as steel scoops, drumsanplers, etc . G Erlyenneyer flasks,

beakers, carhqys 4nd other. A IRLRe 95258 1%n further reacted,

preferably at a temperature of not greater than about 10° C,

with additional oxidizing agent 16, e.g., potassium dichromate,
and o-toluidine hydrochloride 17, in a condensation step 18 to
form the second intermediate, a condensation product, indamine

thiosulfonic acid, in the second reaction mixture 19.

Formation of Third Reaction Mixture

The second reaction mixture 19 is then further oxidized
21, preferably by addition of a suitable oxidizing agent 22,
e.g., potassium dichromate, at a temperature of not greater
than about 10° C. This is followed by the addition of copper
sulfate, zinc chloride complexing agent, acid and heating to
100° C to effect closure of the indamine ring, forming a final
reaction product in a third reaction mixture 24. At this
point the reaction product is separated from the third reaction

mixture and purified.

Separation/Purification of Third Reaction Product
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H. Production Sol ution Labels. SUBSTI TUTE SHEET ( RULE 26) WO Ol /54696 -13

Safety: PHU 432602602 Protective equi pment, such as gl oV epeT/8850R12502
gl asses, lab coats, and respirators should be worn when handling chem cals

according to MSDS gU|deI|nes Raw Mat eri al Sol utions Preparation Procedure:
To Hydrochloric Acid, 1364.2 g (t 5.5g}%add 1364.2 g ( 5.5g) of USP
Purified water. Stir until the solution is clear. To Alum num Sul fate
Hexadecahydrate, 1779.1 g ( 7.0g) add 2548.9 g ( 10.0g) of USP Purified
water. Stir until the solution is clear. To Zinc Chloride, 7384.6 g ( 30.0
g), add 2786.7 g ( 11.0 g) of USP Purified water. Stir until the

sol uti on~i s gbeaexah@lBot dssitle Presenmayepraielreddembddin@ht add+A2203. 89
100 g) of USP Purified water. Stir until the solution is clear.

(
SUBSTI THEGSEEETe( RHLE %@gentvgm@%a&§a@96tﬁgT/gg@gég§6géod%%§Tg sSodi um

Thi osul Tat e Pent ahy e, 1526.6 g ( 6.0 g) of USP
Purified_water, unt i | solutlon I,s_cl ear $Fbpper Sul f ate

bont ahy SFSCapLEREEY 5 1M, ykl €3 Hedl!i Bnt nf s S ped4

wat er . Stlr until the solutlon is clear. To Sulfuric Acid, 600.0g ( 2.09),
add 600¥aEH( a2 sydfabileusPmplEriingd agendr 25gt e Junt ZLnchehd@irideon tos cl ear .
To Sodlun1ChIor|de 70.4 kg ( 250 g), add 234.4 kg ( 850

form the complex zinc chloride double salt. The precipitate is

filtered 26 from the liguid phase and washed with sodium
chloride solution 27. The washed filter cake is then
redissolved 28 in a critical®! volume of water 29 to form a
reaction product solution 30, which is then filtered 31 to
remove undissolved solids 32a, which are discarded. Zinc
Chloride, followed by a critical? volume/concentration of
sodium chloride 33 is then added to the filtrate 32 to again

precipitate the zinc chloride double salt.

The double salt product is separated from the mixture by
filtration, to yield a filter cake 34. As indicated by the
dashed line 35, the filter cake 34 can be redissolved,

filtered, re-precipitated and reisolated multiple times to

' If too much water is used it prevents isolation of the

reaction product. If too little water is used (1) all of the
reaction product does not get dissolved, reducing the yield
and (2) it decreases the purity of the product.

2 If too little sodium chloride is used, all of the

product will not be salted out, reducing yield. If too much
sodium chloride is used it will cause impurities to
precipitate out along with the reaction product, decreasing
the purity of the product.
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g) of USP Purified water. Stir until the solution is clear. SYNTHESI S

Synt hesi swieaijspeent and Supplies: LFE Control Panel (3000)pcSuBSoloddoIE SHEET
(RULE 26) WO 01/54696 -15 PCT/ US00/ 02602 20 gall on Jacketed d ass Lined
Purification Tanks with |id (E71224) Two 100 gallon Jacketed d ass Lined
Purification Tank with lids (P1, PT- Odﬁ)(PZ L- 13621) FTS Recircul ating
Cool er (RC96C032) and 500 gal l on Cold Storage Tank (500CST) Three Cafrano

M xers (BDC-1850) (R1, 18500961)(P1, 18501148) (P2, 18501173) with shaft

and inpeller Lightning Mxer (L1U08) (201550) Three Heat Exchangers

(Gardner Machinery) (R1, 01960763) (P1, 01960764) (P2, 08950727) Three 12KW

Jacket &dhieke eche cdesined &\t BhrR26E3an@0yidhbd eef Rehér dohiale on Punps
(Sta-Rite, JBHD 62S, C48J2EC15) Masterf lex Digital Peristaltic Punp

(A94002806) Bk | fXaLeLb8! BEbaecPUNPTRS 9PORSB2Qhr Ok 84 PaY e Peskst al ti C
Punp (B9600207 Neut sche Filtration unit (70-203 43421-1) Two Buchner

o) e AL G 1k Srd didde O34 £ F10n 4415801 SLBSTA TWIESHERT (RUE080 VO

01/ 5469

compounds of the present invention are isolated and separated

by HPLC procedures, described below.

WORKING
EXAMPLES
The following examples are presented to illustrate the

practice of the invention in such terms as to enable those
skilled in the art to make the novel compounds of the invention
and to practice the novel diagnostic methods using such new
compounds, which together form the various embodiments of the
invention, and to indicate to those skilled in the art the
presently known best modes for practicing the various
embodiments of the invention. These examples are presented as
illustrative only and not as indicating limits on the scope of

the invention, which is defined only by the appended claims.
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-16 Siemens Vacuum Punp (F2BV2) PCT/ US00/ 02602 60 Gall on d ass Lined

Col | ecti ool@eosi th |id (86854, EL164-1186) Air ConpressorpdBidobane:
(9502312538) Flow Controller (3-5500) (69705069190) Six Batch Controllers

(3-5600) (#1,69705069191, #2, 69705069199, #3, 69705069194, #4,

69705058829, #5, 69705058805, #6, 69705869195) Six Fl ow Sensors (#1,
69704295165, #2, 69704024995, #3, 69704024994, #4, 69704025027, #5,
69612178606, #6, 69703120990) Four Di aphragm Punps (ML) Four Surge
Suppressers (A301H) (#2, 15557, #3, 15561, #4, 15558, #5, Z5559) Four Air
Regul at ors (CFR10) Four Sol enoid Valves (used with air regulators) Four Low
FIl ow Sensors (FS-500) Three Sol enoggkaupiryey ( EASMBVI6WR0) Air Filter /

Regul ator (T1R)PTFE / FO6R113AC Filter nedia, Polypropylene (7212Z-1)

SUBSTI TUTE SHEET ( RULE 26) -17 Filter media, Whatman G ade 52
PCT/ US011/ 02602 Phar Med t ubi r’n‘\gégt‘%/é’?‘%%g’,g ?"é'é’)‘;eﬁﬁ Meter; Hanna 9321
(1303675) & Oion 620 (001911) Spectrophotoneter 20 (3MJ7202070) Fi sher
Scientific Vacuum Oven (9502-033) WAR 1370 FM forced air oven (1370FM
Dust/ M st Respirator Thomas W/l ey Laboratory MII (3375-E10)

Pat t er son- KelChdg Bkengde (Blasdratesr thel e55r8) pidaedurssKdoBal ance

preparing a batch of dye product complex and the separation of
the novel compounds of the invention from the complex product

by HPILC.

Preparation of Raw Materials Solutions
Equipment/supplies:

A. Ohaus IP1l5KS Balance

B. AnD HV150KAI Balance

C. Fairbanks H90-5150 Balance

D. OHAUS WB25/1-20W Balance

E. Cole Parmer (51201-30) and Thermolyne (S25535)Stirrers

F. Sampling devices, such as steel scoops, drum samplers,
etc.

G. Erlyenmeyer flasks, beakers, carboys and other
appropriate glassware.

H. Production Solution Labels.
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OHAUS | P15KS Bal ance Mettler AG 104 Bal ance AnD HV150KAl Bal ance Fairbanks
HI90- 5150 Red anemodHAUS AS123 Printer OHAUS AS142 Printer Abc$Ardonzeoz

Mul ti function Printer Citizen i DP 3540 Dot Matrix Printer

Hewl ett Packard

HPLC (1050) U trasonic C eaner (8892-DTH, QCC9601 005C) Type K Thernocoupl e
Tenperature Recorder (KTx, 6292753, 635¥%146) Erlenmeyer Flasks (8L, 6 L, 4
L, 1 L) SUBSTI TUTE SHEET (RULE 26) WD 01/ 54696 -18 Beakers (8L, 6L, 500

m., 250 nmL) Carboys (4L, 10L, 50 L) HDPE Druns (55 gall on,

100 gal | on)

Vol unetric Flasks (100 nL) Plastic Funnel PCT/US0O0/ 02602 Pastuer Pipettes &
Bul bs and Vol unetric Pipettes (10 nL, 5 nL) & Bulb Bellows (25 nL, 50 niL)

Wei gh Pgpeetppat ul as Packagi ng Material (containers, lids,

| abel s)

Protective equipment, such as gloves, safety glasses, lab

coats, and respirators should be worn when handling chemicals

according to MSDS guidelines.

Raw Material Solutions Preparation Procedure:

To Hydrochloric Acid, 1364.2 g (* 5.5g) add 1364.2 g (%

5.5g) of USP Purified water. Stir until the solution is

clear.

To Aluminum Sulfate Hexadecahydrate, 1779.1 g

(x 7.0g) add

2548.9 g (* 10.0g) of USP Purified water. Stir until the

solution is clear.

To %inc Chloride, 7384.6 g (+ 30.0 g), add 2786.7 g (*

11.0 g) of USP Purified water. Stir until the solution is

clear.

To Potassium Dichromate, 2101.9 g (t 8.0 g), add 25203.8g

(t 100 g) of USP Purified water. Stir until the solution

is clear.
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Raw Material Sol utions SUBSTI TUTE SHEET ( RULE 26) WD 01/ 54696 -19

PCT/ USO0/ QRP@izs4a¥NTHESI S: Step 1. Synthesis of PCT/US00/02602

2- am no- 5-di net h~l am nophen~l thiosulfonic acid: Check the integrity of
the USP water system To the reactor add the weighed USP G ade Purified
Water (28,000 g 100.0 g) and stir at -0 10 RPM  Add

N, N-di net hyl -1, 4- phenyl enedi am ne (5.128 nol, 720.0 g 3.0 g). The materi al
shoul d be added as a powder (no lunps). Stir 10 minutes ( 5 mnutes). Add
hydrochloric acid (6 N, 1136.9 g 5.0 g). Stir 15 minutes ( 5 mnutes).
Take a reaction m xture sanple of approximately 10 nL using a plastic
sanpl i ng devireesodiremkThhesplifatberpitcatgirbee?. 8526368g@ 25€. 055§, Add

al um num sul f at e hexadecahydrate solution (4328.0 g 21.0 g). Stir 1o
mnutes ( 5 ghlu t 4275 gl T : SHIE] ULE

Ou et ot SBAeRY Bl ot 2 870 BVor HBB pLLTEs SHNLLEL (5%%.%%\9118. 0
g). Cool to 4=-C 1~C . Once tEe tenperature (PV1) is 4~C 1~C add potassi um
di chromat e sBPﬁtf%ﬁutéggz}ﬁ 8 €3%2:0 g) over a 20 mnute period ( 5

m nutes). Wen addition is conplete stir 20 mnutes ( 5 mnutes). Wile
mai ntai ning the tenperature at | ess than about 10 C., add sodi um

t hi osul fate pentahydrate solution (3570.2 g 18.0 g). Stir the solution at
10 C for 30 ®PnGoepef BukifnbeeBpntallidngeet h803el Boi(mt 2t 6 0. adfien the
tenperature (PV1) reaches 60.0-Ct 3.0-C allow the reaction m xture to stir

iongnutes ( BemBnut gsytapdochange tbe PatiPekfat watetrhe BEErc@Athol kee to

solution is clear.

To Sulfuric Acid, 600.0g (* 2.0g), add 600.0g (* 2.0g) of

USP Purified water. Stir until the solution is clear.

To Sodium Chloride, 70.4 kg (t 250 g), add 234.4 kg (% 850

g) of USP Purified water. Stir until the solution is

clear.

SYNTHESTS

Synthesis Equipment and Supplies:

LFE Control Panel (3000)
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Once the tenperature has reached 13. O-C 2. O-C, check the pH  The pH nust
be 3.1-4. Wa@di%eys 5C. SUBSTI TUTE SHEET ( RULE 26) WO 01/ 5a688500/02602
PCT/ US00102602 -21 SYNTHESIS: Step 2. Synthesis of Indam ne Thiosul fonic
Acid Wigh out o-toluidine (604.4 g 2.5 g) and cool to 18C 3~Cin an ice
bath. Add hydrochloric acid (6 N, 1230:1-g 5.0g) to the o-tol ui dine
slowy. Renove the otol uidine hydrochloride fromthe ice bath and allow the
solution to cool to 38C 3~C. Add the solution to the reaction m xture and
stir 5 mnutes ( 3 mnutes). Add potassiumdichromate solution (6532.4 g
32.0 g) over a 20 minute period ( 5 mnutes). Wen addition is conplete
stir 10 m nutes dalion MEcketed Glage Bied iridleitioat ok SRl 1P
60. 0. Once the reaction m xture tenperature reaches 60.0C 3~C allow the
mxture to stig712pgqinutes (5 mnutes). A precipitate will form consisting
of a green indam ne. SYNTHESIS: Step 3. Synthesis ofZinc Chloride Double
Salt: Set the LFE controller Set Point to 7.0. Once the SUBSTI TUTE SHEET
(RULE 26) 0l./ 54696 -PCT/ USUU/ U2602 -22 reacfion mxture tenperature
reaches 10. 9\980 30 ﬁ:i’a' d‘tajsaﬁyiﬁﬁedfccﬁraosrﬁat%”?ﬁ Lﬁqrd:?RCG%tslé?rh Tnkgsighy)
over a 20 mi AdG® g&lirndY - YW (Raed-13/% addition is conplete stir 20
m nutes. Add potassiumdichromate solution (5225.9 g 26.0 g) over a 20
mnute period ( 5 mnutes). Wien addition is conplete stir 20 mnutes ( 5
m nut es) . FTS Recirculating Cooler (RC96C032) and 500 gallon Cold
Storage Tank (500CST)

Three Caframo Mixers (BDC-1850) (R1l, 18500961)(P1,
18501148) (P2, 18501173) with shaft and impeller

Lightning Mixer (L1U08) (201550)

Three Heat Exchangers (Gardner Machinery) (R1l, 01960763)
(P1, 01960764) (P2, 08950727)

Three 12KW Jacket Fluid recirculators (Watlow, BLC726C3S
20)

Three Recirculation Pumps (Sta-Rite, JBHD-62S, C48J2EC15)
Masterflex Digital Peristaltic Pump (A94002806)
Masterflex Peristaltic Pump (L95003320)

Cole Parmer Peristaltic Pump (B96002074)

Neutsche Filtration unit (70-2038, 43421-1)

Two Buchner Filtration Units (211,624-6, Z10,441-8)
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Add zinc chloride solution (3641.5 g 18.0 g). Stir 20 mnutes ( 5 m nutes)
at 350 1WdRAM4696Add copper sul fate pentahydrate (2122.8 gect@s@/gpoz Stir
15 mnutes~( 5 mnutes). Change the controller Set Point (SPl) to 100.0.
Once the reaction m xture tenperature reaches 67. O-C 3~C begin to add

sul furic acid solution to pH 2.9 0.3 “adding aliquots (500 nL, 250, 125
m., etc.). Stir for 5to 10 mnutes after each addition and check pH Once
the reaction mxture tenperature reaches 100.0C 3~C allow the m xture to
stir 35 -5 minutes. SUBSTI TUTE SHEET ( RULE 26) WD 01/ 54696 PCT/ US00/ 02602
-23 Change the controller Set Point (SPl) to 35.0. \Wen the reaction

m xture tenpgieinene Veauhes PUhpO(@2B%2(, change the control |l er Set Point
(SP1) to 2.5. Cool to 2.5Cin 4 hours and Hold at 2.5C 2.0-Cfor 4 to 18
hours. Purification: Step 1 Filter the reaction m xture through suitable

kg 1500 0 GF 00 TR Loyt e aa 8D g 1D BB e

Cl ose the reactor botton1va|ve and add t he 15~ Nad solutlon to the
reactor. Stir the solution briefly. Wien the filtration is conplete add the

NaCl solution to the filtration unit to rinse the filter cake.
Air Compressor (DF412-2) (9502312538)

Flow Controller (3-5500) (69705069190)

Six Batch Controllers (3-5600) (#1,69705069191, #2,
69705069199, #3, 69705069194, #4, 69705058829, #5,
69705058805, #6, 69705069195)

Six Flow Sensors (#1, 69704295165, #2, 69704024995, #3,
69704024994, #4, 69704025027, #5, 69612178606, i#6,
69703120990)

Four Diaphragm Pumps (M1)

Four Surge Suppressers (A301H) (#2, 15557, #3, 15561, #4,
15558, #5, 15559)

Four Air Regqulators (CFR10)

Four Solenoid Valves (used with air regulators)

Four Low Flow Sensors (FS-500)

Three Solenoid Valves (EASMSV16W20)

Air Filter / Regulator (T1R)PTFE / FO6R113AC

Filter media, Polypropylene (7211-1)
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Check the 100 gallon glass |lined, jacketed purification tank # 1 candition
and make \Gghi&ie9¢ t he tank is clean and equip the tank w t RCa/USDR6DI d,
Cafrano stirrer, stir shaft, propeller and thernocouple probe inserted into
a plastic thernocouple well. Check thaH7the bot t om SUBSTI TUTE SHEET ( RULE
26) WO OL1/ 54696 -24 valve is off and’the outlet is capped.

PCT/ US00/ 112602 Weigh out 190.0 kg f |I.Ckg of USP water into a HDPE
container and transfer the water to Purification Tank 1. Stir the m xture
at 350 RPM Once the NaC wash of the filter cake is conplete add the
filter cake to Purification Tank 1 while stirring. Stir the mxture 2 to 4
hours. Set tHicltar indda i ovhamkn 16ndde cohtroller to 75.0 (SP1). \Wen the
m xture tenperature (PV1) reaches 75. O-C 3~C change the Set Point on the
controller to 40.0. Allow the m xture to stir at 40C and 350 RPM for 12 to

36 hours. T%ﬁ&ﬁ%@iﬁ? hyotgh 1dwe, hoggpm val ve) of approximately 50 ni.
Measure 1.0 nL of the sanple with a 1.0 nlL pipette and dilute to 100 nL in

S TorE Sty 1 35kand 6821 2 Ladfe 7 s Brddlh 650! Lo £ N
Spectrophotometer 20 (3MU7202070)
Fisher Scientific Vacuum Oven (9502-033)
VWR 1370 FM forced air oven (1370FM)
Dust/Mist Respirator
Thomas Wiley Laboratory Mill (3375-E10)
Patterson-Kelley Blender (Blendmaster, C416578)
OHAUS TS4KD Balance
OHAUS IP15KS Balance
Mettler AG 104 Balance
AnD HV150KAl Balance
Fairbanks H90-5150 Balance
OHAUS AS123 Printer
OHAUS AS142 Printer
AD-8121 Multifunction Printer
Citizen iDP 3540 Dot Matrix Printer
Hewlett Packard HPLC (1050)
Ultrasonic Cleaner (8892-DTH, QCC9601 005C)
Type K Thermocouple Temperature Recorder (KTx, 6292753,
6355146)

Erlenmeyer Flasks (8L, 6 L, 4 L, 1 L)
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WO 011 54696 -25 PCTI US00/ U2602 a 10.0 nlL pipette and dilute to 100 nL in a
vol urmet r i wol@s4pds f 1 ask. Measure the absorbance of this sappl®seisizes t he
spectroni c 20+. The absorbance of the sanple should be 2 0.220.
Purification: Step 2 Filter the m xture through filter nedia in the
filtration unit. Collect the filtrate ifto a Tared HDPE container with Iid.
Equip the 100 gallon glass |ined, jacketed purification tank 2 with a lid,
Cafrano stirrer, stir shaft, propeller and thernocouple probe inserted into
a plastic thernmocouple well. Into a clean HDPE container weigh out a
quantity of 300 NaCl solution equal to the solution volune recorded above

usi ng the folgeanerg f(@uler, (500 &L, s@50) @kl6. 91g NaCl soln / 100.0 nL Nad
soln) - g of Nad soln SUBSTI TUTE SHEET (RULE 26) ~WD 01/5=4696

PCT/ USUQ 026@2 1,28 s P! @ o1, 1&g, )of the filtrate and check the pH The pH

must be 3.0 - 4.0 Transfer t'he filtrate to Purification Tank 2. Stir the

solution at 320 REM ms (55 gallon, 100 gallon)
Volumetric Flasks (100 mL)
Plastic Funnel
Pastuer Pipettes & Bulbs and Volumetric Pipettes (10 mL, 5
mL) & Bulb
Bellows (25 mL, 50 mL)
Weigh Paper
Spatulas

Packaging Material (containers, lids, labels)

Raw Material Solutions
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Add zinc chloride solution (1636.3 g 6.5 g) Transfer the NaC solution
(by wei ghtwoovnsfus i fication Tank 2. Set the Purification penksandbi
controller to 75.0 (SP1). When the m xture tenperature (PV1) reaches 75. 0O-C
3~C change the Set Point on the controller to 5.0. Cool to 5~Cin 6 hours
and Hold at 5~C 4.0-C for 4 to 24 houild: PROCESSING i. Filter Filter the
m xture through tared filtration nedia (Whatman Grade 52) in the filtration
unit SUBSTI TUTE SHEET ( RULE 26) WO O1/ 54696 -27 Weigh out 12 kg dilute
with 12 kg cake with the 15~ solution directly conplete carefull product.
ii. Dry PCT/USO0/ 02602 50 g of 30~ sodiumchloride solution and 50 g of USP
wat er. Wash the filter sodi um chBwNITHBES3IBE ut Bbapby.adding the to the
buchner. Wen the filtration is y renove the filter paper containing the

Place the purified coyntREsigaski pnamt REUSLJEiRetN91AMEACBAERYLY at 50. O-C
3.0-C for 5 1 hours. Renobve the conplex product fromthe forced air oven

and place in the Vacuum Oven. D””Et.; . [9_(; @28" Hg 2" Hg for 10
2 hours. iii. Gind Install the T Apradiic tolds he Thomas W ey

Laboratory MIIl. Attach a clean container to the delivery chute. The
chanmber door nust be closed and | atched. - Cose the sliding shutter at the

bottom of the hogper, ) _
+ Check the integrity of the USP water system. To the

reactor add the weighed USP Grade Purified Water

(28,000 g *+ 100.0 g) and stir at 190 + 10 RPM.

+ Add N,N-dimethyl-1,4-phenylenediamine (5.128 mol, 720.0
g * 3.0 g). The material should be added as a powder

(no lumps). Stir 10 minutes (% 5 minutes).

* Add hydrochloric acid (6 N, 1136.9 g * 5.0 g). Stir 15

minutes (% 5 minutes).

- Take a reaction mixture sample of approximately 10 mL
using a plastic sampling device. Check the pH. The pH

must be 2.8 - 3.8 @ 250C + 50(C,

* Add aluminum sulfate hexadecahydrate solution (4328.0 g

t 21.0 g). Stir 10 minutes (* 5 minutes) at 275 * 10

RPM.
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SUBSTI TUTE SHEET (RULE 26) WD 01/ 5469fi PCT/ US00/ 02602 -28 renove the

hopper |iwWoangs@dd the dried conplex product. Replace the ROPOK0/ohded. Turn
the mll ON and open the sliding shutter slightly. Feed product into the

m |l chanber slowy enough so that the mll| does not slow down or becone
jammed. Once the grinding is conplete‘%%refully remove the container from
the delivery chute. v. Blend Transfer the product to the Patterson-Kelly
Lab Bl ender container and close the lid. Set the tinmer to 15 mnutes 5 mn.
HPLC Procedure for isolation and Separation This exanple describes a

sui tabl e HPLC procedure for isolating and separating the novel conpounds of
the present i-nwdd izdmd rabdhigiedracddyt igyround éaaid Hlendad o) ex qoaaduct
prepared as described above. SUBSTI TUTE SHEET ( RULE 26) WO 01/ 54696 -29
A. I nstrunents . angoequi geent 1. HPLC chronot ographi ¢ Procedures a. HP1100
HPLC Chr omat ogr aphi ¢ System

Once the temperature (PV1) is 4°C + 1loC add potassium
dichromate solution (6532.4 g * 32.0 g) over a 20
minute period (+ 5 minutes). When addition is complete

stir 20 minutes (* 5 minutes).

+ While maintaining the temperature at less than about
10° C., add sodium thiosulfate pentahydrate solution
(3570.2 g +* 18.0 g). Stir the solution at 10° C for 30

minutes (+ 5 minutes).

Change the Set Point to 60°C. When the temperature
(PV1) reaches 60.0°C + 3.0°C allow the reaction mixture
to stir 5 minutes (* 3 minutes) and change the Set

Point on the LFE controller to 10.0.

Once the temperature has reached 13.0°C * 2,0°C, check

the pH. The pH must be 3.1-4.1 @ 25°C * 5°C.
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b. HP1100 Di ode-array detector c. HP1100 Quaternary HPLC punp. 2. Fraction
Col | ecti ogycpégkabder i ficati on PCT/ USO0/ 02602 a. | SCO Foxy Jre¢r/@so@hennel
fraction collector b. Biichi, nodel R 124 rotary evaporator c. Sep-pak
cartridge, Cl18, Varian 3. Mass Spectrqb_Analyses a. Electron Inpact/Mss
Sepctronetry (EI-MS) 1. MS Instrunent: bG Anal ytical ZAB 2-SE 2. Source
tenperature: 200C 3. Electron Voltage: 70eV 4. Sanple probe: solid probe 5.
Probe tenmperature: 280C SUBSTI TUTE SHEET ( RULE 26) WO 01/ 54696
PCT/ US00/ 02602 -30 b. Liquid Chronmatography/ Mass Spectronetry (LC-M5) 1
HP1100 Bi nary punp with vacuum degasser 2. Solvent A: water:ACN (88:12) v/v
contai ning 0.1~ TEA 3. Sol vent BSYNEEBSIACN $4€R)2v/v containing 0.1~ TEA
4. Gadient: 0~ solvent B raised to 30~ solvent Bin 18 mnutes; raised to
100 solvent B after 27symbhbésss bH| OndamimetBbidbsuFfomicareidl. 5 nl/ m nute
6. Columm: Water Symetry C18 Colum 4.6 mmx 250 mm 5 hun) 7. Col umm
tenperature: 400C 8. Detector: Variable wavel ength Uv, 290 nm9. M
Instrunent: VG Bio-Qtriple quadrupol e nass spectronmeter 10. Operation
node: Postivi.e.gl.egt rospr |10 z:at | +5SI) ,nod . r t r,at.ure:
@g&&f%gi‘%d%@dﬂ% e oetBSly 28 1) HES 1t f%Pe'RE

SO~-C SUBSTI TUT
+ 30C in an ice bath. Add hydrochloric acid (6 N, 1230.7

g * 5.0g) to the o-toluidine slowly. Remove the O-
toluidine hydrochloride from the ice bath and allow the
solution to cool to 38°C t 3oC. Add the solution to the

reaction mixture and stir 5 minutes (* 3 minutes).

+ Add potassium dichromate solution (6532.4 g * 32.0 g)
over a 20 minute period (t 5 minutes). When addition is

complete stir 10 minutes (* 5 minutes).

- Change the controller Set Point (SP1l) to 60.0. Once the
reaction mixture temperature reaches 60.0°C % 3°C allow
the mixture to stir 25 minutes (% 5 minutes). A

precipitate will form consisting of a green indamine.

SYNTHESIS: Step 3.

Synthesis ofZinc Chloride Double Salt:

Set the LFE controller Set Point to 7.0. Once the
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WO 01/ 54696 PCT/ US00/ 02602 -31 c. Fast Atom Bonmbardnment (FAB-MS) 1. MS

| nstrumenjyg oYfeuddgal ytical ZAB 2-SE 2. Sanpl e input: Cesiurpd@tsi@ieos. Data
system VH Analytical 11-250J with PDP 11/73 d. El ectrospray Mss

Spectroneter (ESI-M5) 1. MsS Instrunment: VG Biotech Bio-Q w th quadrupol e
anal yzer 2. Operation node: negative i"®r direct unfusion 3. Injection

vol unme: 50-75 uL 4. Elution solvent: 50~ aqueous ACN containing 0.1~ FA .
5. Flowrate: |OUL/mnute e. Electrospray MS/Ms (ESI-MS/VMS) 1. M5
Instrument: VG Quattro Il Bio-Qtriple quadruople analyzer 2. Collision
gas: argon 3. Sanple aliquot: 50-75 uL SUBSTI TUTE SHEET ( RULE 26) WO

01/ 54696 PCT/ Us0&¢O2602miRRude ChumpeoatapkveatchbB~1aqueous AN Lot ai ni ng
0.1~ TFA 5. Flowrate: |O-tL/mnute f. H gh Resolution Mass Spectroneter

.(EE g/s)n 1. MBS Loshs &Rt aiMeronatyt 562Lht 76R 1655224 §auP! 820 BPYY " oGRS UM
a 20 minute period (* 5 minutes). When addition is

complete stir 20 minutes.

* Add potassium dichromate solution (5225.9 g * 26.0 g)

over a 20 minute period (* 5 minutes).

When addition is complete stir 20 minutes (% 5 minutes).

+ Add zinc chloride solution (3641.5 g * 18.0 g). Stir 20

minutes (* 5 minutes) at 350 * 10 RPM.

+ Add copper sulfate pentahydrate (2122.8 g + 10.0 g).

Stir 15 minutes (¥ 5 minutes).

+ Change the controller Set Point (SPl) to 100.0. Once
the reaction mixture temperature reaches 67.00°C % 3oC
begin to add sulfuric acid solution to pH 2.9 % 0.3 by
adding aliquots (500 mL, 250, 125 mL, etc.). Stir for 5

to 10 minutes after each addition and check pH.

» Once the reaction mixture temperature reaches 100.0°C 2

39C allow the mixture to stir 35 = 5 minutes.
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3. Data system VH Analytical 11-250J with PDP 11/73 4. Nucl ear Magnetic
Resonancewgaggigoamet ry (NVR) a. 400 MHz Vari'an I nova NVR BCTES08/2602
Diffraction Single Crystal Analyses a. Nonius CAD4, Model 586, autonated
single crystal diffractonmeter 0 b. Cu Xsray tube, fine focus, (A=1.5418A)

c. Random orientation phot ographic at t&thment, Pol aroid, Mdel 57-3 d.
EXPRESS data col | ection software SUBSTI TUTE SHEET ( RULE 26) WD (11/54696
-33 e. MJ,EN data interpretation software B. Chem ncal, Reagent, and
Standards 1. Chem cal s and Reagents PCT/ US00/ U2602 a. Acetonitrile (ACN),
HPZC grade b. Methanol (MeOH), HPLC grade c. Chloroform (CHCI 3), HPLC grade

d. dacial aceth&ngéi €héGAontrdLoegr sde Boihyd(sphhotbc3acod (kkékn, tAES
grade f. MIli-Qwater g. Triethylamne (TEA), HIPLC grade h. Amoni um

tate, AR |1 008! dE g t ° .
acet at e 9" 28ct ion Al ¥EuRY Eefﬁgg?afcb@we%b&g 70, DEEIE gy ﬁ‘ﬂﬁﬂﬂe

Ni trogen gas, zero gra t han deuterated (da-Me

sul f oxi de, deuigrated. (ds;D\VES VWt er uterated (RZO, 0. roechloric
acid, deuterat e(EET}£8il%ﬁd%%ﬁrkngapﬁgﬁgﬁb%?a?és‘regég tgarg%g ¢%in
SUBSTI TUTE SHEETh(RULE 26)

ours and Hold at 2.5°C * 2.09C for 4 to 18 hours.

Purification: Step 1

Filter the reaction mixture through suitable filter

media (Whatman Grade 52).

- When the reactor is empty weigh out 24.0 kg * 150.0 g of
30% NaCl solution and add 24.0 kg * 150.0 g of USP
water. Close the reactor bottom valve and add the 15%
NaCl solution to the reactor. Stir the solution
briefly. When the filtration is complete add the NacCl
solution to the filtration unit to rinse the filter

cake.

Check the 100 gallon glass lined, jacketed purification
tank # 1 condition and make certain the tank is clean
and equip the tank with a HDPE lid, Caframo stirrer,
stir shaft, propeller and thermocouple probe inserted

into a plastic thermocouple well. Check that the bottom

SUBSTITUTE SHEET (RULE 26)



WD 01/ 54696 -34 PCT/ US00/ 02602 Initial Preparative HPLC System 2 for

Fracti on Woldiggssson of conpounds lnitial Fraction Collectimrmésmaoss
Diluent - Prepare a solution of 0.1 Macetic acid and adjust the pHto 6.1
0.1 with NaOH Mbbil e Phase A - 88:12 ueous Diluent: ACN Mobile Phase B -
50: 50 Aqueous Siluent: ACN Sanple Preparation: Prepare a 15 ng/nL sol ution
of the dried, blended conplex reaction product in aqueous diluent. Load the
solution in 30 to 40 nL aliquots onto separate 10 g C1B SPE cartri dges,
wash with approximately 20 n¥Zs of aqueous diluent and then wash with
approximately ZO nmLs of water. Elute with approximately 10 nLs of 0.01 N
HCl in MeOH Robtavg esapbfabedt hbecbeabeld sanphpped.dryness and redi ssol ve
i n agueous diluent. Chromatographic System An AP Z100 HPLC systemwi th a
colum heater is equipped with a 7 Vim 30.0 cmx 7.8 mm C18 colum and a
suitable UV detector for detection at 290 nm and di ode array, the flowrate

i f BST E SH / /4
beT] USUL 02000 e 5gH, BHEE bR TkE T e%gfﬁ  BEGUR ihper 'alel BOARBE
Y a0B02015604099mk 81 H8550g0b2anggss ehe wallr Eo purification Tank 1.

Stir the mixture at 350 RPM. Once the NaCl wash of the
filter cake is complete add the filter cake to

Purification Tank 1 while stirring.
Stir the mixture 2 to 4 hours.

Set the Purification Tank 1 LFE controller to 75.0

(SP1).

- When the mixture temperature (PV1) reaches 75.0°C % 3oC

change the Set Point on the controller to 40.0.

+ Allow the mixture to stir at 40°C and 350 RPM for 12 to

36 hours.

- Take a sample (through the bottom valve) of
approximately 50 mL. Measure 1.0 mL of the sample with
a 1.0 mL pipette and dilute to 100 mL in a volumetric

100 mL flask. Then take 10.0 mL of this solution with

SUBSTITUTE SHEET (RULE 26)



Procedure: 900 ~tZ aliquots of the sanple are injected onto the ]

chr omat ogwapiisasssyst em and t he peaks of interest are col | etUSKWAHRIG a

mul ti-channel fraction collector. Once all of the fractions are collected,
each fraction is rotary evaporated tomginnve nost of the ACN, then
concentrated on a C18 SPE cartridge, waShed with water, and eluted with
approximately 5nZ of 0.01 N HCl in MeOH Rotary evaporate the eluant to
dryness and set aside for further purification. SUBSTI TUTE SHEET ( RULE 26)
WO A /54fi96 -36 Final Fraction Collection Mbile Phase A - 88:12 0.1~
TEA: ACN Mobil e Phase B - 50:50 0.1~ TEA: ACN PCT/ USO0/ 02602 Sanpl e
Preparati on: Paepfiré sdl pipenteofantihdidntedtbr 460 olis ihr anwbhemehictical
fraction collection and dilute with Mbile Phase A Chronat ographic System

An HP1100 HPLCi1gysh@mMewaklk.2 SrebgiehedbehbedrbaucpPed whil gampaem 30.0
cmx 7.8 mMm s colum and suitable UV detector for detection at 290 nm and

di ode array, thg;LLowEALRdR 8R! 9043 Ozfik/ HbABtBangadoEhengoLuB1e

tenperature for ol Tow ng gradi ent elution is used:

Mobi | ePhaseTi ne gni%.éAB 7%?%%%?.629.48.14555945551625.574.516.17327

SUBSTI TUTE SHEERCPROLE®26) V- 44801/ 54696 PCT/ US00/ 02602 - 37 Procedure: 200
uL aliquots of the sanple are injected onto the chronmat ographic system and
t he peaks of interest are collected using a nmulti-channel fraction
collector. Once all of the fractions are collected, each fraction is
initially rotary evaporated to r e inmedtiauf: tdiepAGN, t hen concentrated on
a Cl18 SPE cartridge, washed with water, and eluted wth approximately 5 nL
of 0.01 NHCI in MeOH The fractions are then brought to dryness under a
stream of dry nitrogen and set aside to perform anal yses for

| dentificati MR kM LD AL RES §51 208 1 Q8 SRR AT AN ad '
Conpound I\/?%?E%%Iate tsi%ﬁga seh?greparative HPhC net od:éﬁiifééégﬁion
s collected, mosteof, Lhe AQN 11 { S0V ehEY £ O Ao AR &L O n Y, 1S

lid.

+ Equip the 100 gallon glass lined, jacketed purification
tank 2 with a 1id, Caframo stirrer, stir shaft, propeller
and thermocouple probe inserted into a plastic thermocouple

well.
Into a clean HDPE container weigh out a quantity of 30%
NaCl solution equal to the solution volume recorded above

using the following formula:

(mL of soln)(116.91g NaCl soln / 100.0 mL NaCl soln) = g

of NaCl soln
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concentrated using a Cl18 SPE cartridge, washed with water, and eluted with
appr oxi mageloy/siopl of 0.01 N HCT in MeOH. The fraction is rdTewsobozght to
dryness under a streamof dry nitrogen. A portion of the material is

redi ssolved in a nobile phase and injection on the HPLC systemto

SUBSTI TUTE SHEET (RULE 26) WO O1/ 54 PCT/ USO0/ 02602 -3 8 determine the
purity of the fraction. This injection of Conpound IV shows a purity of
about 95~ and 8.2 ng is tested by NMR Mass Spectral Anal yses Prelimnary
LC- M5 mass spectral data of the ground, blended conpl ex reaction product
indicates that the mol ecular weight of Conpound IV is approxinately 375.3
m z. FurtherahBidSstioligs ofsitige fTicitates ool |cdad thomplhe THe M1
indicate a mass of 375.1655 niz and a nol ecul ar fornula of CZZHz3N4S1 for

conpound |V uEtEeb@-alagWQr% Q. thea3ZPel ZhBakeNtrheR @b COMMeYRAthi¥nare
exan ned using positive ESI-NMS/ M5. The fragnentation pattern shows the

predom nant ) of,, 16 %pqlf Pt nol ecul ar i on of Conpound
|V shows tthéﬁ%gftuF% npoun3%1 IS Cﬁﬂ%%und and its N and N, N
dynet hyl at ed derlvatlves, Compounds V and VI are formed froma secondary

reaction of the parent conpound (TBO and excess starting material O

tol uidine. Conpound I Characterization SUBSTI TUTE SHEET (RULE 26)
- Add zinc chloride solution (1636.3 g % .5 g)

- Transfer the NaCl solution (by weight) to Purification Tank

2.
- Set the Purification Tank 2 LFE controller to 75.0 (SPl).

- When the mixture temperature (PV1l) reaches 75.00°C % 3°C

change the Set Point on the controller to 5.0.

. Cool to 5°C in 6 hours and Hold at 5°C * 4.0°C for 4 to 24

hours.

PROCESSING:

i. Filter

Filter the mixture through tared filtration media (Whatman

Grade 52) in the filtration unit
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WO 01/ 54696 -39 Separation and Isolation PCT/US00/02602 Conpound | is

i sol at ed woigiBsddee sem -reparative HPLC nethod. The fract iRET/US00D0R ect ed,
nost of the ACN is renoved by rotary evaporation, and the fraction is
further concentrated using a Cl8 SPE cartridge, washed with water, and
eluted with approximtely 5 nL of 0.012K HCl "in MeOH. The fraction is then
brought to dryness under a stream of dry nitrogen. A portion of the
material is redissolved in nobile phase and injected on the HPLC systemto
deternine the purity of the fraction. This injection of Conpound | shows a
purity of about 95~ and 18.9 ng is tested by NMR Mass Spectral Anal yses
Prelim nary weG-dg¥S amssizpegty &80 dataf a30% hsodinine dyh bdeidie dsehnpi@x aedhct i on
product indicates that the nol ecul ar wei ght of Conpound | is approximtely

284.1 mz. Fyyt RAVE $tudi £55 415§ N TGSty Qs SOl aek echd romddie LC M5
indicate a naslnﬁ%‘§%4 122§H9 M z angéa nol ecul ar formula of C16H18N3S1 f or

Conmpound 1. t he, 284 ent on of Qo nd | .are
exani ned usicr?g‘ o%t v W%urﬁ’h%ﬂ“%?lgb%%e%f) Yrios L}?}éngfﬁ g g8 TUTE
SHEET ( RULE 2 f VI)01/54696 X .

ution directly to the buchner. When the filtration is

complete carefully remove the filter paper containing the

product.
ii. Dry

Place the purified complex reaction product in the oven and

dry at 50.0°C * 3.0°C for 5 * 1 hours.

Remove the complex product from the forced air oven and
place in the Vacuum Oven. Dry at 45.0°C % 3.0°C @ 28” Hg *

2" Hg for 10 * 2 hours.

iii. Grind
Install the 0.5 mm screen to the Thomas Wiley Laboratory
Mill. Attach a clean container to the delivery chute. The

chamber door must be closed and latched.

Close the sliding shutter at the bottom of the hopper,
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-40 PCT/ USO0/ 02602 fragnentation pattern show ng the predom nant | osses of
16 amu, 3RodiM4eegnd 59 amu from the nol ecul ar ion yield therstsootdre of
Compound 1. Conpound | and its N and N, N dynet hyl ated deri vati es,

Conpounds Il and TI are formed froma free radical scavenging of a nethyl
group from anot her denet hyl at ed nol ectd® onto the correspondi ng parent TBO
i somer. Conpounds II, Ill, Vand VI are isolated and characterized by the

procedures descri bed above for isolation and characterization of Conpounds
VI and |I. EXAMPLE 2 Clinical Testing Protocol Preparation of Cinical Test
Solutions This exanple illustrates the use of each of the products of

Exanpl e 1 i rnentard Ay iHomadd dnidfamd alddiwiy abtided Comsiey grodwspber ry
flavoring agent (IFF Raspberry |1C563457), sodium acetate trihydrate

buf fering agent; And HBRM ?%EE SEET RS M 11 dsﬁcﬁfé -
PCT/ US00/ 022%%>t HZOz (30~ l? P) pr eservalﬁJve (Sele U@ Q‘%(ate 11:‘u,t:sh%,801), are
di ssolved in .purifie ter (USP | aci al acetic acid d SD 18 et hyl
al cohol, to Sg“‘\f@%%r Jlﬁ}ﬁ)]ﬁg %pa‘?ﬁckgpxt N mgHS ?ﬁr}}ﬁ] Bt cated in
Table A: TABLE A

chamber slowly enough so that the mill does not slow down

or become jammed.

Once the grinding is complete carefully remove the

container from the delivery chute.
v. Blend

Transfer the product to the Patterson-Kelly Lab Blender
container and close the lid. Set the timer to 15 minutes *

5 min.

HPLC Procedure
for Isolation and Separation

This example describes a suitable HPLC procedure for
isolating and separating the novel compounds of the present
invention from the dried, ground and blended complex

product prepared as described above.
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Conponent Wi aht ~ Conpound | 1.00 Flavor .20 Buffering Agent 2.45

Pr eser vat ingo1/sddosAceti ¢ Acid 4.61 Ethyl Al cohol 7.48 Waterp@Bu§ib/oken. ao
Pre-rinse and post-rinse test solutions of 1 wt.~ acetic acid in purified
wat er, sodi um benzoate preservative and raspberry flavor are prepared.
Clinical Protocol The patient is drapéa9mﬁth a bib to protect clothing.
Expectoration is expected, so the patient is provided with SUBSTI TUTE SHEET
(RULE 26) WO 01/ 54696 PCT/ USUQ 026U2 -42 a 10-o0z. cup, which can be

di sposed of in an infectious waste container or the contents of which can
be poured directly into the center of a sink drain, to avoid staining the
si nk. Envia.oxmstiramentst ands Eguipmentt s whi ch m ght be stai ned are draped
or renoved fromthe test area. A visual oral cancer exam nation is
conducted, w thout using any instrunents which m ght cause nicks or cuts of
soft tissues. Notations are made of the.pre-staining appearance of soft

ti ssues and teeth e tient ri ral._cavity wth approximately 15
m, of the pﬁé-riH§§E58$%F?§%%F5ngg%r%ggﬁgﬁgF?%zo seconds and
expectorates, to renove excess saliva and provi de a consistent oral
environment. This step is then repeated with additional pre-rinse solution.

The patient then rinses and gargles with water for 20
a. HP1100 HPLC Chromatographic System

b. HP1100 Diode-array detector

c. HP1100 Quaternary HPLC pump
2. Fraction Collection and Purification

a. ISCO Foxy Jr., 10 Channel fraction collector
b. Biichi, model R-124 rotary evaporator

c. Sep-pak cartridge, C,, Varian
3. Mass Spectral Analyses

a. Electron Impact/Mass Sepctrometry (EI-MS)

1. MS Instrument: VG Analytical ZAB 2-SE
2. Source temperature: 2000C

3. Electron Voltage: 70eV

4, Sample probe: solid probe

5. Probe temperature: 2800C
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seconds and expectorates. The patient then rinses and gargles with 30 m .

of the tagho3Rkdgdki on for one m nute and expectorates. SUBSUTItSOb/0SoET
(RULE 26) WO 01/54696 -43 PCT/ US00/ 02602 The patient then rinses with 15

m . of the post-rinse solution for 20 seconds and expectorates. This step
is then repeated. The patient then ri nitds and gargles with water for 20
seconds and expectorates. This step is then repeated. Cbservations of the
oral cavity are then nade, using appropriate soft-tissue exam nation

techni ques, including retraction, well-balanced |ighting and magnificati on,
if necessary. The |ocation, size, norphology, color and surface

characteristics op, SuSpegﬁihe@h@aﬁatba@hphgmaset speedrbhuergoloramsgn are
made and recorded. In order to reduce false positives, the patient is

brought back after 10-14 days for a repeat of the above protocol. This
period allows tine for healing of any ulcerative or traumatic |esion or

irritating etiology at, the_tli of..the_ first exam nation. A itive stain
after the second exaniﬁati8k&g§0agéﬂgﬁgcphgpegl§§;g%%&ﬁ% HegﬁggFFrst

exam nation is considered an indication of cancerous_or precancerqus tissue
and a biopsy is made t8-conPPLNERKi 3:cHALPESAGN. (88:12) v/v containing

0.1% TEA

3. Solvent B: water:ACN (1l:1) v/v containing
0.1% TEA

4. Gradient: 0% solvent B raised to 30%
solvent B in 18 minutes; raised to 100%
solvent B after 27 minutes, hold 3 minutes

5. Flow rate: 1.5 mL/minute

6. Column: Water Symmetry C,, Column 4.6 mm x
250 mm,5 um)

7. Column temperature: 40°0C

8. Detector: Variable wavelength UV, 290 nm

9. MS Instrument: VG Bio-Q triple gquadrupole
mass spectrometer

10. Operation mode: Postivie electrospray
ionization (+ESI) mode

11. Source temperature: 80°C
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SUBSTI TUTE SHEET (RULE 26) WD 01/ 54696 PCT/ US00/ 02602 -44 Early

eryt hr opl @& d1s4bsgsi ons stain blue, often in a stippled or pzwwCswopakt ern.
However, it normal for the stain to be retained by the irregular papiliar
crevices on the dorsum of the tongue, ich is not a positive indication.

O her areas which retain blue stain, bdt” are not regarded as positive

i ncl ude dental plaque, gingival margins of each tooth, diffuse stain of the
soft pal ate because of dye transferred fromthe retained stain on the
dorsum of the tongue, and ulcerative |esions which are easily

di stinguished. In all instances, where a lesion is highly suspect, but does
not stain positivel.y wFast Bitont &imbardmestndFaB-MS|)ess | nperative that a
bi opsy be taken. Exanples 3 - 7 The procedures descri bed above are repeated
except that Compounds I1, 111, IV, V and VI are enpl oyed instead of
Compound |I. Simlar results are obtained. SUBSTI TUTE SHEET ( RULE 26) WO
01/ 54696 PCT/ US00/ 02602 -4 i r,i i tai iB_such terns as
to enable those skille 'in§F£§%§?%u%%%ﬁﬁd?@gfgﬁébgﬁggérg%?i?eggt and,
having identified the Rres tgﬁepneferne% best nodes thereof, | CLAI M
SUBSTI TUTE SHEET ( RULE“26) ©8m input: Cesium lon gun

3. Data system: VH Analytical 11-250J with PDP
11/73

d. Electrospray Mass Spectrometer (ESI-MS)

1. MS Instrument: VG Biotech Bio-Q with
quadrupole analyzer

2. Operation mode: negative ion direct

unfusion

3. Injection volume: 50-75 uL

4. Elution solvent: 50% agueous ACN containing
0.1% FA

5. Flow rate: 1l0uL/minute

e. Electrospray MS/MS (ESI-MS/MS)

1. MS Instrument: VG Quattro ITI Bio-Q triple
quadruople analyzer
2. Collision gas: argon

3. Sample aliquot: 50-75 uL
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WO U1/ 54696 1. -46 A conpound having the structural formula X~ NX X/ [/ S
Y X PCT/ UpQ1346Q2 wherein X is hydrogen, methyl or Y; Y imcridtofs2om
hydrogen; and Ris methyl or CH3 NH2 2. The conpound havi ng the structural
formula 1 / ~3%~7/ ~9/CHa HC a ~hV6~534~S 12~1~10~ NH CH3 CH3 3. The
conpound having the structural fornula %7 ~3/ ~7/ ~9/CH3 H ~N 6~5 4~S
12~1~10~ NH SUBSTI TUTE SHEET (RULE 26) WO 01/ 54696 PCT/ US00/ 02602 -47 4.
The conpound having the structural formula

4. Elution solvent: 50% aqueous ACN containing
0.1% TFA
5. Flow rate: 10uL/minute
f. High Resolution Mass Spectrometer (HR-MS)

1. MS Instrument: VG Analytical ZAB 2-SE
2. Sample input: Cesium ion gun

3. Data system: VH Analytical 11-250J with PDP

11/73

4. Nuclear Magnetic Resonance Spectrometry (NMR)

a. 400 MHz Varian Inova NMR

5. X-ray Diffraction Single Crystal Analyses
a. Nonius CAD4, Model 586, automated single crystal
diffractometer

b. Cu X-ray tube, fine focus, (A=1.5418A)
c. Random orientation photographic attachment,
Polaroid, Model 57-3

d. EXPRESS data collection software
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1/ ~3/ ~7/ ~9/CHs H2N/ g~5 4~S 12~1~10~ NH CH3 5. The conpound, havi ng the
struct ur alyof@fsgassa 1/ ~3/ ~7/ ~g/ CH3 HC s ~N~g~S 4~S 12~1-¥irANdocitd2w CH3
NH2 6. The conpound having the structural forrmula H 1/ ~3/ ~7/ ~9/CHs

~N g~5 4~S 12~1~10~ NH CH3 CH3 SUBSTI TLJTE SHEET (RULE 26) WD O1/ 54696
PCT/ USOU/ 02602 -48 7. The conpound having the structural forrmula 1 / ~3~
~7/ ~9/ CHa H2N 6~~ 4~S 12~i ~10~NH CH3 NH2 8. 2n a nethod for detecting
dysplastic tissue including the step of applying to epitheleal tissue a

bi ol ogi cal stain conposition which selectively stains dysplastic tissue,
the inprovnent conprising applying a conpound having the structural formnula
of Caiml. SUBSTﬁTu#ELSMEEaIteR@Egegefetatlon software

B. Chemincal, Reagent, and Standards

1. Chemicals and Reagents
a. Acetonitrile (ACN), HPLC grade

b. Methanol (MeOH), HPLC grade

C. Chloroform (CHCI,), HPLC grade

d. Glacial acetic acid (GARA), ACS dgrade

e. Hydrochloric acid (HCI), ACS grade

£. Milli-Q water

g. Triethylamine (TEA), HJPLC grade

h. Ammonium acetate, AR grade

i. Sodium hydroxide (NaOH) pellets, reagent grade
Fe Nitrogen gas, zero grade

k. Methanol, deuterated (d,-MeOH)

1. Dimethyl sulfoxide, deuterated (d,~DMSO)
m. Water, deuterated (D,0)

n. Hydrochloric acid, deuterated (DCI)

o. Sodium tetraphenylborate, reagent grade
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Mobile Phase B - 50:50 Aqueous Siluent: ACN

Sample Preparation: Prepare a 15 mg/mL solution of
the dried, blended complex reaction product in aqueous
diluent. Load the solution in 30 to 40 mL aliquots onto
separate 10 g C,; SPE cartridges, wash with approximately
20 mLs of aqueous diluent and then wash with approximately
10 mLs of water. Elute with approximately 10 mLs of 0.01 N
HCI in MeOH. Rotary evaporate the cleaned sample to

dryness and redissolve in aqueous diluent.

Chromatographic System: An AP 1100 HPLC system with
a column heater is equipped with a 7 ym, 30.0 cm x 7.8 mm
C,; column and a suitable UV detector for detection at 290

nm and diode array, the flow rate is set for 5.0 mL/minute
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Final Fraction Collection

Mobile Phase A - 88:12 0.1% TEA:ACN

Mobile Phase B - 50:50 0.1% TEA:ACN

Sample Preparation: Prepare solutions of the dried
fractions from the initial fraction collection and dilute

with Mobile Phase A.

Chromatographic System: An HP1100 HPLC system with a
column heater is equipped with a 7 um, 30.0 cm x 7.8 mm C,
column and suitable UV detector for detection at 290 nm and
diode array, the flow rate is set for 5.0 mL/minute, and
the column temperature for 30°C. The following gradient
elution is used:

% Mobile Phase

Time (min.) A B
0 73 27
8 70.6 29.4
8.1 45 55
9 45 55
16 25.5 74.5
16.1 73 27
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interest are collected using a multi-channel fraction
collector; Once all of the fractions are collected, each
fraction is initially rotary evaporated to remove most of
the ACN, then concentrated on a C,, SPE cartridge, washed
with water, and eluted with approximately 5 mL of 0.01 N
HCI in MeOH. The fractions are then brought to dryness

under a stream of dry nitrogen and set aside to perform

analyses for identification.
Compound IV Characterization

Separation and Isolation

Compound IV is isolated using a semi-reparative HPLC
method. The fraction is collected, most of the ACN is
removed by rotary evaporation, and the fraction is further
concentrated using a C,; SPE cartridge, washed with water,
and eluted with approximately 5 mL of 0.01 N HCI in MeOH.
The fraction is then bought to dryness under a stream of
dry nitrogen. A portion of the material is redissolved in

a mobile phase and injection on the HPLC system to
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Preliminary LC-MS mass spectral data of the ground,

blended complex reaction product indicates that the
molecular weight of Compound IV is approximately 375.3 m/=z.
Further HR-MS studies using fractions collected from the
LC-MS indicate a mass of 375.1655 m/z and a molecular
formula of C,,H,,N,S, for compound IV. The daughters of the
375 m/z parent ion of Compound IV are examined using
positive ESI-MS/MS. The fragmentation pattern shows the
predominant losses of 16 amu and 44 amu from the molecular
ion of Compound IV shows the structure of Compound IV.
This Compound and its N- and N,N- dymethylated derivatives,
Compounds V and VI are formed from a secondary reaction of

the parent compound (TBO) and excess starting material 0-

toluidine.

Compound I Characterization
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method. The fraction is collected, most of the ACN is
removed by rotary evaporation, and the fraction is further
concentrated using a C,, SPE cartridge, washed with water,
and eluted with approximately 5 mL of 0.01 N HCI in MeOH.
The fraction is then brought to dryness under a stream of
dry nitrogen. A portion of the material is redissolved in
mobile phase and injected on the HPLC system to determine
the purity of the fraction. This injection of Compound I

shows a purity of about 95% and 18.9 mg is tested by NMR.

Mass Spectral Analyses

Preliminary LC-MS mass spectral data of the dried,
blended complex reaction product indicates that the
molecular weight of Compound I is approximately 284.1 m/z.
Further HR-MS studies using fractions collected from the
LC-MS indicate a mass of 284.1223 m/z and a molecular
formula of C,;H,;N;S, for Compound I. The daughters of the
284 m/z parent ion of Compound I are examined using

positive ES1-MS/MS. The proposed structure and
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dymethylated derivaties, Compounds II and II are formed
from a free radical scavenging of a methyl group from

another demethylated molecule onto the corresponding parent

TBO isomer.

Compounds II, III, V and VI are isolated and
characterized by the procedures described above for

isolation and characterization of Compounds VI and I.

EXAMPLE 2

Clinical Testing Protocol

Preparation of Clinical Test Solutions

This example illustrates the use of each of the
products of Example 1 in the identification of oral

dysplasia.

Compound I, raspberry flavoring agent (IFF Raspberry

IC563457), sodium acetate trihydrate buffering agent and
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10%2 & ()-}999999: dE:/ 10-u /10%& ()--GI0%& ()-+ 10%& ()-f)

10%2& ()-& 10%& ()-%@0% & ()-:3: :::::::dYNC 10-u 10z 10z
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MLOY&' ()--! MLOYCCE () --1"10%08& ()-10%0& () - >9>P>>3?0?] ?k?}*?4C 10

10thn0%0§(3ﬁd SD 18 ethyl alcohol, to produce a test solution, having

the composition indicated in Table A:

TABLE A
Component Weight %
Compound I 1.00
Flavor .20
Buffering Agent 2.45
Preservative .41
Acetic Acid 4.61
Ethyl Alcohol 7.48
Water 83.85

100.00
Pre-rinse and post-rinse test solutions of 1 wt.%
acetic acid in purified water, sodium benzoate preservative

and raspberry flavor are prepared.

Clinical Protocol

The patient is draped with a bib to protect clothing.

Expectoration is expected, so the patient is provided with
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1099& () -! PM 10462/ &dp ; MHELOA & dn - b d Epd@diddSHm an infectious
waste container or the contents of which can be poured
directly into the center of a sink drain, to avoid staining
the sink. Environmental surfaces or objects which might be

stained are draped or removed from the test area.

A visual oral cancer examination is conducted, without
using any instruments which might cause nicks or cuts of
soft tissues. Notations are made of the pre-staining

appearance of soft tissues and teeth.

The patient rinses the oral cavity with approximately
15 ml. of the pre-rinse solution for approximately 20
seconds and expectorates, to remove excess saliva and
provide a consistent oral environment. This step is then

repeated with additional pre-rinse solution.

The patient then rinses and gargles with water for 20

seconds and expectorates.

The patient then rinses and gargles with 30 ml. of

the test solution for one minute and expectorates.
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The patient then rinses and gargles with water for 20

seconds and expectorates. This step is then repeated.

Observations of the oral cavity are then made, using
appropriate soft-tissue examination techniques, including
retraction, well-balanced lighting and magnification, if
necessary. The location, size, morphology, color and
surface characteristics of suspect lesions, that have

retained blue coloration are made and recorded.

In order to reduce false positives, the patient is
brought back after 10-14 days for a repeat of the above
protocol. This period allows time for healing of any
ulcerative or t;aumatic lesion or irritating etiology at
the time of the first examination. A positive stain after
the second examination of a suspect area detected in the
first examination is considered an indication of cancerous
or precancerous tissue and a biopsy is made to confirm this

conclusion.
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109%& () - [[JﬁgﬁE;&LEEFNCOther areas which retain blue stain, but are
not regarded as positive include dental plaque, gingival
margins of each tooth, diffuse stain of the soft palate
because of dye transferred from the retained stain on the
dorsum of the tongue, and ulcerative lesions which are
easily distinguished. 1In all instances, where a lesion is

highly suspect, but does not stain positively with this

test, it is nevertheless imperative that a biopsy be taken.

Examples 3 - 7
The procedures described above are repeated except

that Compounds II, III, IV, V and VI are employed instead

of Compound I. Similar results are obtained.
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and

R is methyl or
CH3j

NH,

2. The compound having the structural formula

N
HsC\N/G\Sé4\S/12\Hé1O\NH
CHj CH,
3. The compound having the structural formula
2 N 8 CH
6. 4 12 10
~Ng \sé NP ONH
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8. In a method for detecting dysplastic tissue
including the step of applying to epitheleal tissue a
biological stain composition which selectively stains
dysplastic tissue, the improvment comprising applying a

compound having the structural formula of Claim 1.

SUBSTITUTE SHEET (RULE 26)




