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(57) Abstiact: Compounds having the structural formula (A) wherein X is hydrogen, methyl,or Y, Y- is -NH-R or hydrogen; and R
is methyl or formula (B) are useful as in vivo stains for the detection of dysplastic tissue.




[err] [err] [err] Abstract: Cbnpounds having the strgﬁ%uralb %@6§Ia (A
wherein X is hydrogen, nmethyl, or Y; Yis -NHR or T, i's

met hyl or fornmula (B) are useful as in vivo stains for the detection of
dysplastic tissue. 9 Septenber 2005 IN VI VO STAIN COVWPOUNDS AND METHODS OF
USE TO | DENTI FY DYSPLASTI C TI SSUE This invention relates to new bi ol ogi cal
stain conpounds that are useful for human in vivo topical application. In
one aspect, the invention concerns the conpound having the structural
formula Hel I ,I CH3 NH2 1In another aspect, the invention concernsthe
conpound havi ng the structural forqy{g . CH3 9 Septenber 2005 -1la- In yet
anot her aspect, the invention concerns the

IN VIVO STAIN COMPOUNDS AND METHODS OF USE TO
IDENTIEY DYSPLASTIC TISSUE

This invention relates to new biological stain compounds

~ that are useful for human in vivo topical application.

In one aspect, the invention c<oncerns the compound

having the structural formula

. o _ NH,
In another aspect, the invention concerns the

- compound having the structural formula




conmpound having the structural fornula jute In still t her, a t he
incgntion concgrns the use of a conpouLd, ot her thanigg‘ﬁ?ﬁ?ﬁzBégue 0,
having the structural formula wherein X is hydrogen, nethyl, or Y, Ya-NH
and Ris nmethyl or 9 Septenber 2005 -I'b in the manufacture of a nedi canment
for detecting dysplastic tissue. In one enbodinent, the invention concerns
in vivo nethods of using such novel conpounds to identify suspect
dyspl astic, i.e., abnormal, tissue. In yet another and further respect,
the invention pertains to new conpounds and in vivo diagnostic nethods of
use thereof, which are specially adapted for detecting suspect dysplastic
oral tissue, especially cancerous and precancerous tissue. The vari ous
enbodi ments of the invention and the practice thereof will be apparent to’
those skilled in the art, fromthe

In yet another aspect, the invention concerns the

compound having the structural formula

//§§ﬁ/Jk\T/'\ﬂ/faﬁ_

qu/s\s/\/'& .,

In still another aspect, the invention concerns the
use of a compound, other than Toluidine Blue O, having the

structural formula

wherein X is hydrogen, methyl, or Y;

Y is —NHR;

a0d Ris midtitor .




foll owi ng detail ed description thereof and the dramﬁngy ig iQ#P 9

Sept ember 2005 WD 01/ 54696 PCT/ US00/ 02602 Bri ef Descripriifie? 4112 Dr awi ngs
Fig. | is a process flow diagram depicting a process for synthesizing the
novel compounds of the present invention. Background of the Invention Mst
eptitheleal lesions result fromtraunma. However, other |esions are
dysplastic tunors, sone of which nay be benign, but sone of which nay be
ei ther cancerous or precancerous. qugddition, many dyspl astic |esions are
smal | and easily missed on routine visual exam nation by clinicians,
especially those within body cavities such as the oral cavity. An in vivo
di agnostic test is known which identifies and delineates suspect
dysplastic tissue. This screening test, enploying toluidine blue O

(t ol oni um,chlgyd de I.Q Vi stal ' | ectivel i
canceroughanégﬁire%gﬁgg?gggkgiséﬁg, %s ggﬁ%?%ﬁF§ﬁgesg§Fbe %ﬁ?éﬂ%?ﬁ Uni ted
St at es Pdyeniadf{321f254ueo Mashberg and in the

In one embodiment, 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 variocus 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:




United States Patent 5,372,801 to Tucci et al. once a SUBSTI TUTE SHEET
(RULE. 26) 9 Septenber 2005 WD 01/54696 PCT/ US00/ 0260F SeRIpBEEr WPspl astic
lesion is identified by the Mashberg protocol, a regular biopsy sanple can
be taken anyO%a#P8cted to histol ogical exanination, to con?¢fh#@ﬂ@@%ﬁer |
the lesion is nmalignant or precancerous. Kits for performng this test,
contai ning prem xed dye and rinse .solutj.ons in the proper quantities and
concentrations, are licensed by Zila, Inc. and are -avail able comrercially
in several countries under the trademarks ORASCREEN(r) and ORATEST(r).
Brief Description of the Invention I have now di scovered new conpounds

whi ch are useful as in vivo biological, stains for selectively staining

and delineating_d¥sglasth tissue. These cpmpounds have the structural
formul a wher ei REXCESPRFAF69EAOR nRE NP PrawingSs - NH--R or hydrogen
SUBSTI TUTE SHEET (RULE 26)

Pig. 1 is a process flow diagram, depicting a
process for synthesizing the novel compounds of the

present invention.
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, eépecially 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, 1s generally described in the
‘United States Patent 4,321,251 to Mashberg and in the

United States Patent 5,372,801 to fucci et al. Once a |

~ SUBSTITUTE SHEET (RULE 26)



9 Septenber 2005 WO 01/54696 PCT/ US00/ 02602 NH2 iIIustrgtiéﬁég, t@gse
PeMReIEY00 - o3 | -~

conpounds include 3~ 7~ 9~CH3 () 113C 1 | I | 4S 2N

I 1 1 0 S 1T NH CH3 CH3 SUBSTI TUTE SHEET (RULE 26) 9 Septenber 2005 WO

01/54696 - 3VRONStERR | | ( ) P PCT/US00/52602
e

suspect dysplastic lesion is identified by the Mashberg
protocol, a regular biopsy sample can be takeﬁ and

- subjected to histological examination, to confirm whether
the lesion is malignant or preéancerous. 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® ap@

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

| N N
900 E
X\T | s/ Y
X | X |

wherein X is hydrogen, methyl or ¥; Y is -NH-R or

hydrogen;

SUBSTITUTE SHEET (RULE 26)



6 4-- , S12~10~ NH | CH3 (IV) 3N7 8 9CH Il | | [ N-6~5 S 2~1~10 _NH |
(V) ~3~ 7~ CH3 HCl 3 S NH CH3 PCT/ US00/ 02602 CH3 NHzgsgfégﬁ‘P'i“ché’%éHEET
(RULE 26) 9, Septenber 2005 WO 01/ 54696 - 6 | PCT/USO0/02602

4

and R is methyl or

CH,

NH,

Illustratively, these compounds include

D L s

:
( )HSC\N /,!3!\ S/zlt\ 841‘2\1 14110\NH
iy i
- N N s
A A b
iy gy
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CH3



I

rand (V) Il H2N- - - - - 655NH PCT/ US00/ 02602 C H3 NH
t he Manufacturing Process The conpounds of the inventi

ST BheS sod by

a process_simlar (Wwth exceptions noted below) to the process described’

in United SOW546%,¢ ent 418,055, issued Novermber 30,

1889, PGTUSANO? ker et

al. for the production of toluidine blue 0 ("TBO'). The Dandl i ker

Synthesis i's  a series of three oxidatign steps:

(1) oxidation of N, N--

to form

di et hyl - p- phenyl enedi ani ne,
2- am no- 5--di met hyl am nophenyl

e.g.,

wi t h potassi um di chr omat e,

t hi osul foni ¢ aci d;

(2) condensation of t he

t hi osul fonic

acid with o-tol uidine,

to formthe correspondi ng

i ndam ne-t hi osul fonic acid;

and (3)

ring closure of the

i ndam ne-thiosulfonic acid, e.g. o in thg preseece of

boi | i ng t enper e for about | 36" gt el 27

reacti on m xture ” [ l I

conpl exi ng agent at

%mm—fi‘di ne blue 0. The

. 6 o A2 10
HN- N \S/ ~7 \I\llH
CH
2 N 8 CH
1 \3/\7/ g P
=
N~ \5/ \S/ ~NF \TH
CH,
N
e St Y T
(V) l| | | |
HSC\T/G\%4\8412\11410\NH
CH,
CH,
NH,
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I's then cool ed and the reaction product of the ring Sgg?TITUTEgﬁHgET (RULE
26) 9 Septenber 2005 WO 01154696 PCT/ US00/ 02602 cl osure>tREPF & onml ex i s
salted out. Purification of the conplex may be acconplished by repeated
re-sol uti onVO&RKH*8- precipitati on. The processes for prepar?ﬁﬁ%ﬁﬁﬂgﬁn
conpounds of the present invention differ fromthe Dandliker Synthesis in
that the conpl exing agent is added prio#w-to the third oxidation step,
preferably during the first oxidation step and the novel products of the
present invention are isolated agd sepggated fgomthe eci pitated conpl ex
by High Performance Liquid Ch xxﬁﬁkthPtégqtdarrg 3Description of the
Use of the Use of The Productg for e Detgction “jof Epitheleal Cancer The
novel conpoundg f(ﬁf? i nventifn arelenploy d in ccordance with the

to

Mashber g Pr ot 0¢0 ,

sel ect i n | asigtleptithel eal tissue,
except that each of thekeNeonpo éﬁiﬂ?éﬁﬁggﬁa}ma eadqbﬂuﬂoluidine bl ue 0.

CH,
N'Hz

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-S-dimethyiaminophenyl
thiosulfonic acid; (2) condensation of the thiosulfonic
acid with oO-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 0. The reaction mixture

is then cooled and the reaction product of the ring-

SUBSTITUTE SHEET (RULE 26)



Thus, the present invention also contenplates a nethod, _for human_in vivo
detection of dysplastic tissue, which includes the stepeRIFMAFAYPNg to
human epitheleal tissue a conposition which includes one of the
above- descWO8Y3468&w products or m xtures thereof. SUBSTI TURGE/EHMIOII?602RULE
26) 9 Septenber 2005 WO 01154696 -8 PCT/ US00/ 02602 Detail ed Description of
t he Manufacturing Process for Preparingﬁthe Products of the Present
Invention Fig. 1 is a process flow diagram which depicts a process for
preparing the novel conpounds of the present invention. The starting
material 10 for the synthesis is comercially-available, high-purity
N, N- di net hyl - a- phenyl ene di am ne. Formation of First Reaction Mxture An
aqueous solution of the starting material 10 is oxidized 11, preferably at
| ess than 100 Closwfrcredtiien camslex hbdh Smbied 500G Burisbicdwiomiah a
sui tabl e oxi di zi ng agent

the complex may be accomplished by repeated re-solution

and re-precipitation.

The processes for preparing the compounds of the
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 de£ection 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.

SUBSTITUTE SHEET (RULE 26)



12, e.g., potassiumdichromate 12, in the presence of al num
sulfate and a reagent, 13 (which is believed to conpﬁﬁga%ﬁ@berégg5
internediate(s) and is used in a .later stage of the process to conplex

t he reacti oNO#1/54M8€t conponents, e.g., zinc chloride. ThenrRCHUSW®R@2 of
thiosulfate ions 14, e.g., sodium thiosulfate, is added to forma first
reaction mxture 15 containing the firsty,internmediate, 2--Am no-5-

di met hyl am nophenyl thi osul fonic acid. §bBSTITUTE SHEET (RULE 26) 9

Sept enber 2005 WD 01/ 54696 PCT/ US00/ 02602 Formati on of Second Reaction

M xture The first reaction mxture 15 is then further reacted, preferably
at a tenperature of not greater than about 100 C, wth additional
oxi di zing agent 16, e.g., potassiumdichromate, and o-tol uidine
hydrochloride 17, in a condensation step 18 to formthe second
internedi ate, a condensation product, indamne thiosulfonic acid, in the
second r exetaDledn Ddsdei phdi orf-ayfraiheo Maofu fHU k- ikep Poses™ Xt ure The second

reacti on goXtp¥dpaiid depiddddiay mlﬁiiequkes%ht iy Yy by addition
of a suitable oxidizing agent 22,

Fig. 1 is a process flow diagram which depictg a process

for preparing the novel compounds of the present invention.
The starting material 10 for the synthesis is
commercially-available, high-purity N,N-dimethyl-a-phenylene

diamine.

. Formation of First Reaction Mixture

An aqueous solution of the starting materigl 10 ié
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., potaséium dichromaﬁe 12, in the presence of acid,
aluminum sulfate and a reagent, 13 (which is believed to '
‘compiex 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 fo form a first reaction mixture 15
_containing the first intermediate, 2-Amino~5-

dimethylaminophenyl thiosulfonic acid.

SUBSTITUTE SHEET (RULE 26)



'e g., potassiumdichromate, at a tenperature of not 9rPa about 100
C. This is followed by the addition of copper sulfatesae %ﬁ Tbéﬂﬁ@Plde

conpl exi ng ent acid and heating to 1000 Cto effect closure of the
i ndani ne rﬂﬁg 0849 ng a final reaction product in a thirdPGHEIPNE2
m xture 24. At this point the reaction product is separated fromthe third
reaction mxture and purified. Separatiqn/Purification of Third Reaction
Product SUBSTI TUTE SHEET (RULE 26) 9 Septenber 2005 WO 01/ 54696
PCT/ US00/ 02602 -10 For exanple, in the presently preferred enbodi nent of
the process of the present invention, the reaction product is
precipitated fromthe third reaction m xture by conplexation 24 wth a
sui tabl e fgnné@ $ .S 16 i L, chlorlde to formthe conpl ex
zi nc chl ortde doub e pre i filtered 26 fromthe liquid
phase and washed mnth sodlun1 chlorlde solutlon 27. The washed filter cake
is then redissolved 28 in a critical' volune of water 29 to forma
reactlon product solution 30, which is then filtered 31 to

The first reactlon mixture 15 is then further reacted,

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

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 ageﬁt 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 1in a third reaction mixture 24. At this
point the reaction product is sepérated from the third reaction

mixture and purified.

Separatign/Purification of Third Reaction Product

SUBSTITUTE SHEET (RULE 26)



renove undi ssol ved solids 32a, which are discarded. Zi
followed by a critical 2 vol une/concentration of sod|u£$%ﬁ?%$?ogﬂg3 |s t hen

added to t ate 32 to again precipitate the zinc chl
Q@U@F%% ' é&%&ﬁﬁpﬂ%ﬁ ation,

salt. The Qal t product is separated fromthe m xtur

to yield a filter cake 34. As indicated by the dashed line 35, the filter
cake 34 can be redissolved, filtered, -i@-precipitated and reisol ated
multiple tinmes 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 1f too IittIe sodiumchloride is used, all of
t he product nat sa t out ield., Lf tq

chior P 1o ubbl pRAPIE o ans ShenHrosbRedY, Refeletn Ehpbnthe snotheth
the reaction product decrea5|ng the purity of the product. SUBSTITUTE
SHEET ( RBEBC28% 9fs§b PEESSPt05 NUETtigDe/ fPpsoFeagtion product is

precipitated from the third reaction mixture by complexation 24
with a suitable complexing agent 25, e.g., zinc chloride, to
form the complex zinc chloride double salt. The precipitate is
filtered 26 from the liquid phase and washed with sodium
chloride soluntion 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 dissclved, reducing the yield
and (2) it decreases the purity of the product.

2 Tf +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.

SUBSTITUTE SHEET (RULE 26)



achleve t he desired degree of purity and yield of the conplex
reaction product. The final purified filter cake co q%%&ﬁpgﬂﬁgpg34 S

t hen dissogﬁgg %g ter and the novel conpounds of the present invention
are isol at K eparated by HPLC procedures, described bEFERSYREER NG

EXAMPLES The fol |l ow ng exanples are presented to illustrate the practice of
the invention in such terns as to enabl.gjthose skilled in the art to make

t he novel conpounds of the invention and to practice the novel diagnostic
met hods usi ng such.new conpounds, which together formthe various

enbodi nents of the ‘invention, and to indicate to those skilled in the art
the presently known best nodes for practicing the various enbodi nents of

the inve Thege e pr sente illustrative only and not -
as |nd|c§%ngv Qﬁ%sdgéﬁgﬁé §%§£§e £ Pﬁg VQHPI ﬁeiﬂhpéht$§ gerPhed only
by the aggigded cl ai ns. SUBSTITUTE SHEET %RULE 26) WD 01/54696 -12 EXAMPLE
1 , complex reaction pro duct. e final purified filter cake
complex product 34 is then dissolved in water and the novel

compounds of the present invention are isolated and separated

by HPLC procedures, described below.

WORKING
EXAMPLES
The following examples are presented to illustrate the

lpractice of the invention in such terms as to enable those
skilled in the art to make the novel coﬁpounds 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.

SUBSTITUTE SHEET (RULE 26)



Manuf acturi ng Process This exanple illustrates the erf%sgrogeqﬂ®ﬁs for
preparing a batch of dye product conplex and the separa FROF Y e novel
conmpounds of the invention fromthe conplex product by HPLC. Preparation
of Raw Mat &Y@ 8V346%| uti ons Equi pnent/supplies: A. Chaus | PIBKEUSKIZ¢Re B
AnD HV150KAI Bal ance C. Fairbanks H90-5150 Bal ance D. OHAUS WB25/1-20W
Bal ance E. Cole Parner (51201-30) and Iq%[nnlyne (S25535) Stirrers F.
Sanpl i ng devi ces, such as steel scoops,

fl asks, beakers, carboys and ot her appropriate glassware. H Production
Sol uti on Labels. SUBSTI TUTE SHEET (RULE 26) 9 Septenber 2005 WO 01/ 54696
-13

EXAMPLE 1

Manufacturing Process

This example illustrates the exact procedures for
preparing a batch of dye product complex and the separation of
the novel compounds of the invention from the complex product

by HPLC.
Preparation of Raw Materials Solutions
Bquipment/supplies:

A. Ohaus IP15KS Balance

B. AnD HV150KAI Balance

C. Fairbanks H90-5150 Balance

D. OHAUS WB25/1-20W Balance

E. Cole Parmer (51201-30) and Thermolyne (525535)Stirrers

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

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

H. -Production Solution Labels.

SUBSTITUTE SHEET (RULE 26)
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Saf ety: PCT/ US00/ 02602 Protective equi pment, such as gloves,, K safetLy
gl asses, lab coats, and respirators should be worn mgﬁﬁxﬁgﬂaﬁﬁ%@%chenicals

according to MSDS gui delines. Raw Material Solutions Preparation Procedure:
To HydrochM#@PE54624 d, 1364.2 g ( 5.5g) add 1364.2 g ( 5. 5CHESN8r602
Purified water. Stir until the solutionis <clear. To Al um num Sul fate
Hexadecahydrate, 1779.1 g ( 7.0g) add _E§48.9 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
solution-is clear. To Potassium D chromate, 2101.9 g.( 8.0 g), add
25203.8g (k 100 g) of USP Purified water. Stir until the solution is

cl ear. SUBSTI TUTE SHEET (RULE 26) 9 Septenber 2005 WO 01/ 54696

PCT/ USO0F82602:

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 (% 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 solution-is

‘clear.

To Potassium Dichromate, 2101.92 g (* 8.0 g), add 25203.8g
(+ 100 g) of USP Purified water. Stir until the solution

is clear.

SUBSTITUTE SHEET (RULE 26)



-14 To Sodi um Thi osul fate Pentahydrate, 1526.6 g ( 6.0 d 43.6 g (
8.0 g) of USP Purified water. Stir until the solutioﬁggémﬁvﬁgﬁ% o Copper

Sul fate Pe rate, 509.7 g ( 2.0 g), add 1613.1 g ( 6.0 f P
Purified mg@ﬁgxggs%r until the solution is clear. To SquJF%%U§Em§§26OO.Og

( 2.0g), add 600.Qg ( 2.0g) of USP Purified water. Stir until the solution
is clear. To Sodium Chloride, 70.4 kg (-1250 g), add 234.4 kg ( 850 g) of
USP Purified water. Stir until the solution is «clear. SYNTHESIS Synthesis
Equi prrent and Supplies: LFE Control Panel (3000) SUBSTI TUTE SHEET ( RULE
26) 9 Septenber 2005 WO 01/54696 PCTI USOO 02602 -15 20 gal |l on. Jacketed

d ass Lined Purification Tanks with lid (E71224)

To Sodium Thiosulfate Pentahydrate, 1526.6 g (* 6.0 g),
add 2043.6 g (£ 8.0 g) of USP Purified water. Stir until
the solution is clear.

To Copper Sulfate Pentahydrate, 509.7 g (¥ 2.0 g), add
1613.1 g (+ 6.0 g) of USP Purified water. Stir until the
solution is clear.

To Sulfuric Acid, 600.0g (f 2.0g), add 600.0g (% 2.0g) of

USP Purified water. Stir until the solution is clear.

‘To Sodium Chloride, 70.4 kg (% 250 g), add 234.4 kg (* 850
g) of USP Purified water. Stir until the solution is
clear.

SYNTHESIS

- synthesis Equipment and Supplies:

LFE Control Panel (3000)
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Two 100 gallon Jacketed d ass Lined Purification Tank & L‘b%)
PT-001) (P2, L-13621) FTS Recircul ating Cool er (chacoé¥$ AP0 %al | on
Cold Stor T (500CST) Three Cafrano M xers (BDC-1850)
18500961)(§%$0H%@§b1148) (P2, 18501173) with shaft and |npé‘ﬁ§&m@”6ﬂ?nung
M xer (L1UO8) (201550) Three Heat Exchangers (Gardner Machi nery) (R1,
01960763) (P11, 01960764) (P2, 08950727)s5Three 12KW Jacket Fluid
recirculators (Watlow, BLC726C3S 20) Three Recirculation Punps (Sta-Rite,
JBHD- 62S, C48J2EC15) Masterflex Digital Peristaltic Punp (A94002806)
Masterflex Peristaltic Punp (L95003320) Col e Parner Peristaltic Punp
(B96002074). Neutsche Filtration unit (70-2038, 43421-1) Two Buchner

Filtration Unit 1,6 0,.441- S YA HEET (RULE 2 .
Sept enber 200@@\@(%%7‘13&%%? %df‘ Lé??’url ication T(anyzs WJ.@‘L .9le

(E71224)

Two 100 gallon Jacketed Glass Lined Purification Tank with
lids (P1, PT-001)(P2, L-13621)

FTS Recirculating Cooler (RC96C032) and 500 gallon Cold
Storage Tank {500CST)

Three Caffamo Mixers (BDC-1850) (R1, 18500961)(P1,
18501148) (P2, 18501173) with shaft and impeller

Lightning Mixer (L1U08) (201550)

Three Heat Exchangers (Gardner Machinery) (R1, 01960?63)
(P1, 01960764) (P2, 08950727)

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

Three Recirculation Pumps (Sta-Rite, JBHD-628S, C48J2E015)
Masterflex Digital Peristaltic Pump (A%4002806)
Masterflex Peristaltic Pump (L95003320)

.Cole Parmer Peristaltic Pump (B96602074)

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

Two Buchner Filtration Units (Zli,624~6, 210,441-8)
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Si enens Vacuum Punp (F2BV2) 60 Gallon d ass Lined Col tion T%%ﬁ with lid
(86854, FE164-1186) Air Conpressor (DF412-2) (9502312&@%?*%?%% Rtrol | er

(3-5500) ( 190) Six Batch Controllers (3-5600) (#1, g&ég@g, #2,
6970506919337%%9@%9705069194, #4, 69705058829, #5, 69705058 ﬁﬁé%}
69705069195) Six Fl ow Sensors (#1, 69704295165, #2, 69704024995, #3,
69704024994, #4, 69704025027, #5, 696121#8606, #6, 69703120990) Four

D aphragm Punps (ML) Four Surge Suppressers (A301H) (#2, 15557, #3, 15561,
#4, 15558, #5, 15559) Four Air Regulators (CFR10) Four Sol enoid Val ves

(used with air regulators) Four Low Fl ow Sensors (FS-500) Three Sol enoid
Val ves (EASMbV16W20) Air Filter / Regulator (T1R)PTFE / FO6R113AC Filter

medi a, Pol ypr gpuhene ¢42himlbusBSELEYEG SHEET (RULE 26)

60 Gallon Glass Lined Collection Tank with 1id (86854,
- E164-1186)

Alr 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 (#l, 69704295165, #2, 69704024995, #3,
69704024994, #4, 69704025027, #5, 69612178606, #6,
69703120990)

Four Diaphragm Pumps (M1)

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

Four Air Regulators (CFR10)

Four Solenoid Valves (used with air regulators)

Four Low Flow Sensors (FS-500)

Three Solenoid Valves (EASM5VI6W20)

Air Filter / Regulator (T1R)PTFE / FO06R113AC

Filter media, Polypropylene {(7211-1)
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9 Septenber 2005 PCTI USOQ 02602 Filter nedia, Whatnman g%ade 52 Ph r Med
tubing (-18, -82, -90) pH Meter; Hanna 9321 (1303675) ° %??%Rmé@é (001911)

Spectrophowﬂﬂ@gggmﬁo (3NU7202070) Fi sher scientific vacuum gvgasdoRd8B- 033)
VAR 1370 FM forced air oven (1370FM Dust/M st Respirator Thomas Wley
Laboratory M1l (3375-E10) Patterson-Kelley Bl ender (Bl endmaster, C416578)
OHAUS TS4KD Bal ance OHAUS | P15KS Bal ancel7-Vettl er AG 104 Bal ance AnD
HV150KAl Bal ance Fairbanks H90-5150 Bal ance OHAUS AS123 Printer OHAUS
AS142 Printer AD--8121 Multifunction Printer Citizen iDP 3540 Dot Matri x

Printer Hewlett Packard HPLC (1050)

Filter media, Whatman Grade 52

PharMed tubing (-18, -82, -90)

PH Meter; Hanna 9321 (1303675) & Orion 620 (001911)
Spectrophotometer 20 (3MU7202070)

Fisher Scientific Vacuum Oven (9502-033)

VWR 1370 FM forced air oven (1370FM)

Dust/Mist Respirator

Thomag 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, 0CC9601 005C)
TyperK Thermocouple Temperature Recorder (KTx, 6292753,
6355146)

Erlenmeyer Flasks (8L, 6 L, 4 L, 1 L)
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U trasoni c C eaner (8892-DIH, QCC9601 005C) Type K ThernDcouBIe Tenperature
Recorder (KTx, 6292753, 6355146) Erlennmeyer Flasks (glLoegempenz2q0s 1 |)

SUBSTITUTE“Q@EE;MQ§ULE 26) 9 Septenber 2005 WD 01/54696 -1a%ﬁéaﬁyﬁ9&b02602

Beakers (8L, 0 m., 250 nL) Carboys (4L, 10L, 50 L) unms (55
gallon,” 100 gallon) Volunetric Flasks (100 m.) Plastic Funnel Pastuer
Pipettes & Bul bs and Volunetric Pipetted8(10 nL, 5 nlL) & Bulb Bellows (25
m., 50 nlL) Weigh Paper Spatulas Packaging Material (containers, |ids,
| abel s) Raw Material Solutions

Beakers (8L, 6L, 500 mi, 250 mL)

Carboys (4L, 10L, 50 1)

HDPE Drums (55 gallon, 100 gallon)

Volumetric Flasks (100 mL)

Plastic Fuﬁnel

Pastuer Pipettes & Bulbs and Volumetric Pipettes (10 mL, 5

ml:) & Bulb

Bellows (25 miL, 50 mL)

Weigh Paper

Spatulas

Packaging Material (containers, lids, labels)

Raw Material Solutions
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SUBSTI TUTE SHEET (RULE 26) 9 Septenber 2005 WO 01154696 %ﬁTIHSQ%&gZGOZ -19
SYNTHESI S: Step 1. Synthesis of 2-ani no-5-di met hyl ani fopFRAVPE" {48 osul f oni ¢
aci d: Chec jntegrity of the USP water system To the r d the
wei ghed usg"@g’a‘!eﬁ%urified Water (28,000 g 100.0 g) and s#‘?f’ﬁg‘ﬁ”“i 10
RPM  Add N, N--di net hyl -1, 4- phenyl enedi ami ne (5.128.nol, 720.0 g } 3.0 g).
The material should be added as a powdef9- (no lunps). Stir 10 mnutes ( 5
m nutes). Add hydrochloric acid (6 N, 1136.9 g 5.0 g). Stir 15 mnutes (
5 mnutes). Take a.reaction m xture sanple of approximately 10 nL using a
pl astic sanpling device. Check the pH The pH nust be 2.8 - 3.8 @250C
5C. Add al um num sul f at e hexadecahydrate sol ution (4328.0 g 21.0 g).
Stir 10 mnutes ( 5 mnutes) at ZgémTﬁQSIgqustep 1.

Synthesis of 2-amino-5-dimethylaminophenyl

thiosulfonic acid:

- 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 hydrochlioric acid (6 N, 1136.9 g + 5.0 g).- Stir 15

minutes (f 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(.
* 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) 9 Septenber 2005 WD 01/ 54696 PQT/US 2602 -20

Add zinc chloride solution (3641.5 g 18.0 g). Cool t & AePtemeer 2083ce t he

t enper at ur V1) .is 4C 1C add potassium dichromate sol ut}] 4 g
32.0 Q) ovgyégﬂé%mgninute period ( 5 mnutes). Wen additigﬁﬂgggﬁgééFete
stir 20 mnutes ( 5 mnutes). VWhile maintaining the tenperature at |ess
than about 10 C, add sodi umthiosul f a2@& pentahydrate solution (3570.2 g
18.0 g). Stir the solution at 100 C for 30 mnutes ( 5 mnutes). Change
the Set Point to 60C. When the tenperature (PV1) reaches 60.0C 3.0C allow
the reaction mxture to stir 5 mnutes ( 3 mnutes) and change the Set
Point on the LFE controller to 10.0. Once the tenperature has reached

13.0C 2.0C cheghyt fendHonTBEiBE! BfhebEn > 36t DL 1 §) SRSHITUTE

to 40C * 1oC.

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

stir 20 minutes (t 5 minutes).

- While maintaining the temperature at less than about
10° €., add sodium thiosulfate pentahydrate solution
(3570.2 g +* 18.0 g). Stir the solution at 10° ¢ 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 13.00¢C * 2.0°C, check

the pH. The pH must be 3.1-4.1 @ 25°C & 5°C,.
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9 Septenber 2005 WO 01/54696 PCT/US00/ 02602 -21 SYNTHESIS: Step 2.
Synthesis of Indamine Thiosul fonic Acid Weigh out o-tbPeRiEMRer 4.4 g

2.5 g) and 18C 3Cin an ice bath. Add hydrochl ori i N
1230.7 g Nﬁggﬁﬁ%&io the o--toluidine slowmy. Renove the o-ﬁq@ﬁﬁﬁﬁﬁﬁé
hydrochl oride fromthe ice bath and allow the solution to cool to 38C 3C
Add the solution to the reaction mxtu2& and stir 5 minutes ( 3 mnutes).
Add pot assi um di chromate solution (6532.4 g 32.0 g) over a 20 minute
period ( 5 mnutes). Wen addition is conplete stir 10 mnutes ( - 5

m nutes). Change the controller Set Point (SP1l) to 60.0. Once the reaction
m xture tenperature reaches 60.0C 30C allow the mxture to stir 25

mnutes (-1 5 minutes). A precipgiRigeits! fgﬁ%%cgpsisting of a green
i ndam ne. SYNTHESIS: Step 3. Synthesis of Zinc | ori de Double Salt: Set

the LFE controller Set BohphoL®s of 1iB5Hi hdSrhiosulfonic acid

- Weigh out o-toluidine (604.4 g # 2.5 g} and cool to 18oC
* 3°C in an ice bath. Add hydrochloric acid (6 N, 1230.7
K * 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 * 3oC. Add the solution to the

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

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

complete stir 10 minutes (* 5 minutes).

* Change the controller Set Point (SPl) to 60.0. Once the
reaction mixture temperature reaches 60.00°C * 3°C allow
the mixture to stir 25 minutes (* 5 minutes). 2

precipitate will form consisting of a green indamine.

SYNTHESIS: Step 3.

Synthesis ofZinc Chloride bouble Salt:

Set the LFE controller Set Point to 7.0. Once the
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reaction mxture tenperature reaches 10.0C 30C add ﬁ%% &nbith 0%2hr onat e
sol ution ( 32.0 g) over a 20 mnute period ( 5 m . en
addition i Sééé%’éﬁ'ﬁ 6et e stir 20 mnutes. Add potassium di chr%%n%@gaoéog ution:
(5225.9 g 26.0 g) over a 20 mnute period (1- 5 mnutes). Wen addition
is conplete stir 20 mnutes ( 5 m nutes®2- Add zinc chloride solution
(3641.5 g 18.0 g). Stir 20 mnutes ( .5 mnutes) at 350 10 RPM Add
copper sulfate pentahydrate (2122.8 g 10.0 g). Stir 15 mnutes-(-1 5

m nutes). Change the controller Set Point (SP1) to 100.0. Once the
reaction mxture tenperature reaches 67.0C 30C begin to add sulfuric acid

solution to pH Zlictloh Bl Renfl ol (U0 185Q0c12530L o84C- )

Stir for 5 to 10 mnutes after eag%Ja Ition anéﬁ%%eck%pﬁ."cﬁg% ?ﬁ%

reaction mxture Lemeral Witn eAGReS %38t (6532.4 ¢ = 32.0 g) over
a 20 minute period (* 5 minutes). When addition is

complete stir 20 minutes.

* Add potassium dichromate solution (5225.9 g * 26.0 q)
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 pentabydrate (2122.8 g * 10.0 g).

Stir 15 minutes -(* 5 minutes).

* Change the controller Set Point (SP1l) to 100.0. Once
the reaction mixture temperature reaches 67.0°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 #

"3°C allow the mixture to stir 35 *- 5 minuntes.

SUBSTITUTE SHEET (RULE 26)



g

30C al l ow the mixture to stir 35 1--5 minutes. SUBSTI TUTE SHEET RULE 26) 9

Sept enber 2005 WO 01/ 54696 PCT/ US00/ 02602 Change the Eoiftenber208at point
(SP1) to 3 the reaction mxture tenperature reacgﬁfr
change thgugon roller Set Point (SPI) to 2.5. Cool to 2.5 [E&m%gaours

and Hold at 2.5C 2.0C for 4 to 18 hours. Purification: Step 1. Filter the
reaction mixture through suitable filtep3nmedia (Watnman Gade 52). Wen
the reactor is enpty 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 val ve and add
the 15% NaC solution to the reactor. Stir the solution briefly. Wen the
filtration is conplete add the NaCO solution to the filtration unit to

rinse the fil tebhﬁﬁgﬁethghg%t%ﬁl% 0548 b8, 288111 B85l 3OOk, tne

purification tan 1con i-on and faKke  Ceftai k I°s

equip the tank with a HDPE |id, Cafrano stirrer,
reaction mixture temperature reaches 70.0°C * 3oC, change

the controller Set Point (SP1l) to 2.5. Cool to 2.5°C in

4 hours and Hold at 2.59C % 2.0°C for 4 t+o 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 NaCl
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)



stir shaft, propeller and thernocouple prdbe inserted _jnto tic
t her mocoupl e wel | . Check that the bottom SUBSTI TUTE Sﬁﬁéﬁx?ﬁgﬁékgg) 9

Sept enmber %9@§F%§591/54696 PCT/ US00/ 02602 - 24 val ve is'offH%%QU&g@ﬁﬁétlet

i s capped. out 190.0 kg 1.0kg of USP water into a i ner
and transfer the water to Purification Tank 1. Stir the mxture at 350
RPM Once the NaC wash of the filter 24ke is conplete add the filter cake
to Purification Tank 1 while stirring. Stir the mxture 2 to 4 hours.

Set the Purification Tank I LFE controller to 75.0 (SP1). Wen the m xture
tenperature (PV1) reaches 75.0C 3C change the Set Point on the controller
to 40.0. Allowthe mxture to stir at 400C and 350 RPMfor 12 to 36 hours.

Take a sanpl e (t‘;&r]]%gg_st %%éj%ﬂitcio@h\éalo\ﬁ%)le%f isaBQE)B)éi rIateI y 50 nmL. Measure
1.0 nL of the sanple wth
* Weigh out 190.0 kg * 1.0kg of USP water into a HDPE
container and transfer the water to 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

(8P1).

- When the mixture temperature (PV1) reaches 75.0°C t 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 mi. pipette and dilute to 100 mL in a volumetric

100 mt. flask. Then take 10.0.mL of this solution With
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a.1.0 nL plpette and dilute to 100 nL in a volunetric 00 k. Then
t@%? 940@3

take 10.0 nlL of this solution with SUBSTI TUTE SHEET ( pt enmber
2005 WO 01/ / US00/ 02602 -25 a 10.0 niL pipette and 00 nmL
in a Vo|uné§¢?§§“§§g mL flask. Measure the. absorbance of S%ﬁﬂﬁ%gh@(&
usi ng the spectronic 20+. The absorbance of the sanple should be > 0.220.
Purification: Step 2 Filter the m xtur25t hrough filter nmedia in the
filtration wunit. Collect the filtrate into a Tared HDPE container with
lid. Equip the 100 gallon glass lined, jacketed purification tank 2 with
alid, Cafrano stirrer, stir shaft, propeller and thernocouple probe
inserted into a plastic thernocouple well. Into a clean HDPE contai ner .

wei gh out a quanfify, d)frrﬂ}.’g%éaﬁl\lﬁzg a5 ﬁ&u%ee%a'lofoo 8 S Y Woh Qe Y dTe
recorded above using the tdllowng formula
100 mL, flask. Measure the absorbance of this sample

using the spectronic 20+. The absorbance of the sample

should be > 0.220.

Purification: Step 2

- Filter the mixture through filter media in the filtration
unit. Collect the filtrate into a Tared HDPE container with

lid.

- Equip the 100 gallon glass lined, jacketed purification
tank 2 with a 1lid, 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 mI, NaCl soln) =

of NaCl soln
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'(nL of sol n)(116. 919 NaCl soin / 100.0 nL Nad 50|n) g E%ﬁ% oin
SUBSTI TUTE SHEET (RULE 26) 9 Septenber 2005 WO 011546§% e@%m 0/ 02602
Sampl e w 1Q. = f the filtrate and check the pH The pH

4.0. Trans%d%t‘{%@élltrate to Purification Tank 2. Stir the ﬁﬁ%@%\ at
350 RPM Add zinc chloride solution (1636.3 g 6.5 g) Transfer the NaC
solution (by weight) to Purification Tamk 2. Set the Purification Tank 2

LFE controller to 75.0 (SPI). When the m xture tenperature (PVI) reaches
75.0C 30C change.the Set Point on the controller to 5.0. Cool to 50Cin 6
hours and Hold at 5C 4.0C for 4 to 24 hours. PROCESSING i. Filter Filter

the m xture through tared filtration nmedia (Watmn
.+ Sampile = 10 mL of the filtrate and check the pH. The pH

mast be 3.0 - 4.0. Transfer the filtrate to Purification
Tank 2. Stir the solution at 350 RPM.

- Add zinc chloride solution {1636.3 gt 6.5 q)

Transfer the NaCl solution (by weight) to Purification Tank

2.

Set the Purification Tank 2 LFE controller to 75.0 (SP1l).

* When the mixture temperature (PV1l) reaches 75.0°C * 3eC

change the Set Point on the controller to 5.0.

- Cool to 5°C in 6 hours and Hold at 50C t 4.00C for 4 to 24

hours.

PROCESSING:

- Filter the mixture through tared filtration media (Whatman

Grade 52) in the filtration unit
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Grade 52) in the filtration unit SUBSTI TUTE SHEET ( RULE 26% 9 S%ﬁtenber
2005 WD 0. 1/ 54696 -27- PCTI USOQ) 02602 Wi gh out 12 k& SeR¥eHPei29%889% sodi um
chloride s@ldi and dilute with 12 kg 50 g of USP water,. Johdd

| i . | . . .
filter cake w tﬁgthe 15% sodi um chl ori de sol ution by adding e so?ut i on
directly to the buchner. Wen the filtration is conplete carefully renove
the filter paper containing the producR7-ii. Dry Place the purified
conpl ex reaction product in the oven and dry at 50,0C 3.0C for 5 1 hours.
Renove the conpl ex product fromthe forced air oven and place in the
Vacuum Oven. Dry at 45.0C 3.0C @28" Hg ~- 2" Hg for 10 2 hours. iii.
Gind Install the 0.5 mmscreen to the Thomas Wley Laboratory MII.
Attach a cl.eap £ontineia tRgthesgeli ¥er¥o&hUb&iud "Ehioride solution and
dilute with 12 kg # 50 g of USP water. Wash the filter
cake with the 15% sodium chloride solution by adding the
solution directly to the buchner. When the filtration is
complete carefully remove the filter paper containing the

product.
it. 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 dcoor must be closed and latched.

Close the sliding shutter at the bottom of the hopper,
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_bot't om of the hopper, SUBSTI TUTE SHEET (RULE 26) 9 SeSt3arpber@§8s wo

01/ 54696 $298,02602 _28  renove the hopper |id and add §eushoosddz

conpl ex pro uct. Replace the hopper lid. Turn the m Il ON and open the
sliding shutter slightly. Feed product into the mll chanber slowy enough
so that the m |l does not slow down or2®%econe jammed. Once the grinding
is conplete carefully renmove the container fromthe delivery chute. v.

~ Blend Transfer the product to the Patterson-Kelly Lab Bl ender container

| and close the lid. Set the tinmer to 15 m nutes 5 mn. HPLC Procedure for

i | sol ati on and Separation This exanple describes a suitable HPLC procedure

for isolatingmick SERArRLHHGr LI NANE! a kPRSI OF L8R PEESE B duct .

Replace the hopper lid. Turn the mill ON and open the
sliding shutter slightly. Feed product into the mill
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.

SUBSTITUTE SHEET (RULE 26)

chanber door nust be closed and | atched. O ose the sliding shutter at the




invention fromthe dried, ground and bl ended conpl ex oduc repared as
descri bed above. SUBSTI TUTE SHEET (RULE 26) 9 Septenbéfé%%é‘?%@%/ 54696
PCT/ [ USO0/ @pPesasa® A I nstrunments and Equi pment 1. HPLC chgefpép@hairhi C
Procedures a. HP1100 HPLC Chr omat ographi ¢ System b. HP1100 D ode-array
detector c.. HP1100 Quaternary HPLC punp 2. Fraction Collection and
Purification a. |1SCO Foxy Jr., 10 Chann@f- fraction collector b. BUchi,
nodel R-124 rotary evaporator c. Sep-pak cartridge, C18, Varian 3. Mass
Spectral Analyses a. Electron |Inpact/Mass Sepctronetry (EI-M5) 1. MS

I nstrument: VG Anal ytical ZAB 2-SE 2. Source tenperature: 2000C 3.

El ectron Vol tage: 70eV 4. Sanple probe: solid probe

A, Instruments and Eguipment
1. HPLC chromotographic Procedures

a. HP1100 HPLC Chromatographic System
b. HP1100 DPiode-array detector

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

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

¢. 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. BElectron Voltage: 70év

4. Sample probe: solid probe

5. Probe temperature: 2800C
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5. Probe tenperature: 280C SUBSTI TUTE SHEET (RULE 26) 9 Septenber 2005 WO

01/ 54696 PCT/ US00/ 02602 -30 b. Liquid Chromat ogr aphy/ MaeePtepbe480%et ry

(LG M5) 1. i nary punp with vacuum degasser 2. Solv qjﬁ gr: ACN
(88: 12) v G e ng.  0.1% TEA 3. Sol vent B: water:ACN (L1 ooff3ios

containing 0.1% TEA 4. Gadient: 0% solvent B raised to 30% solvent Bin

‘18 mnutes; raised to 100% sol vent B aBfer 27 m nutes, hold 3 m nutes 5.

Flowrate: 1.5 nL/mnute 6. Colum: Water Symmetry C, 8 Colum 4.6 nmx 250
mm 5 pm) 7. Columm tenperature: 400C 8. Detector: Variable wavel ength UV
290 nm 9. M5 Instrunment: VG Bio-Q triple quadrupole

b. Liguid Chromatography/Mass Spectrometry {(LC-~MS)

1. HP1100 Binary pump with vacuum degasser

2. Solvent A: water:ACN (88:12) v/v containing
0.1% TEA

3. Solvent B: water:ACN (l:1) v/v containing
O.l% 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°C

8. Detector: Variable wavelengtﬁ UV, 290 nm

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

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

11. Source temperature: 800C
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mass spectroneter 10. Operation node: Postivie electrospray ionization
(+ESl) node 11. Source tenperature: 800C SUBSTI TUTE S IERRETE2098) o

Sept enber 1/ 54696 -31 c. Fast Atom Bonbardnent (F 0/0260
oo o0 o SREBsB D o S e anal ytical - ZAB 2-- SE ?é%ﬁaﬁrrpg e nput :

Cesiumion gun 3. Data system VH Analytical 11-2501 with PDP 11/73 d.

El ectrospray Mass Spectroneter (ESI--MS$l- 1. MS Instrunment: VG Biotech
Bio-Q with quadrupol e analyzer 2. Qperation node: negative ion direct
unfusion 3. Injection volume: 50-75 pL 4. Elution solvent: 50% aqueous ACN
cont ai ni ng

¢. Past Atom Bombardment (FAB-MS)

1. MS Instrument: VG Anaiytical ZAB 2-SE

2. Sample input: Cesium ion 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
guadrupole analyzer

2. Operation mode: negative ion direct
unfusion

3. Injection volume: 50-75 uL

4. Elution solvent: 50% agqueous ACN containing
0.1% Fa

5. Flow rate: 10uL/minute
e. Electrospray MS/MS (ESI-MS/MS)

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

3. Sample aliquot: 50-75 uL
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0.1% FA 5. Flowrate: 10L/m nute e. Electrospray M/ M5 ESI-hEyiga% .1. M5
Instrument: VG Quattro Il Bio-Qtriple quadruople anal ysRipmber l i sion
gas: argonwgefagps e al iquot: 50-75 | SUBSTI TUTE SHEET ‘( RULFcEB300R2602

Sept enber 2005 WD 01/ 54696 PCT/ US00/ 02602 -32 4. Elution solvent: 50%
aqueous ACN containing O0.1% TFA 5. Flow.rate: |OyL/mnute f. High

Resol ution Mass Spectroneter (HR-MS) 1.-%B I nstrument: VG Anal ytical ZAB
2-SE 2. Sanple input: Cesiumion gun 3. Data system VH Analytical 11-250J
with PDP 11/73 4. Nucl ear Magnetic Resonance Spectronetry (NVR)

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. Bample 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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a. 400 MHz Varian Inova NVR 5. X-ray Diffraction Single % Analyses a.
Noni us CAD4, Mbdel 586, automated single crystal di f 1% 3RRt

X-ray tube j cus, (X=1.5418A) c. Random orientation gﬂﬁ; c
attachnent?&i 0 g%gid,_wbdel 57-3 d. EXPRESS data col | ection soi mé@g
SUBSTI TUTE SHEET (RULE 26) 9 Septenber 2005 WO 01/54696 -33- e. MOLEN data
I nterpretation software B. Chenincal.,'ﬁ%agent, and St andards '

PCT/ US00/ 02602 1. Chem cals and Reagents a. Acetonitrile (ACN), HPLC grade
b. Methanol (MeOH), HPLC grade c. Chloroform (CHCI 3), HPLC grade d. d aci al
acetic acid (GAA), ACS grade

e. MOLEN data interpretation 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 (GAA), ACS grade
e. Hydrochloric acid (HCI), ACS grade
f. Milli-Q water

g. Triethylamine (TEA), HJPLC grade

h. Ammonium acetate, AR grade
i. Sodium hydroxide (NaOH) pellets, reagent grade
I Nitrogen gas, zero grade

k. Methanol, deuterated (d,-MeOH)

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

n. Hydrochléric acid, deuterated (DCI)

o. Sodium tetraphenylborate, reagent grade
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e. Hydrochloric acid (HC), ACS grade f. MIli--Q water Triethyl anine
(TEA), HIPLC grade h. Ammoni um acetate, AR grade i. Séh#ﬂ%éﬂgﬁgﬁygde ( NaCH)

pellets, r Lico¢ @ade . Nitrogen gas, zero grade k. Met , erat ed
Cda- veoH) TTOReH OIS L oxi de. “deuterated (de. DVEO M {E@e}rh?wggu er at ed

(D20) n. Hydrochloric acid, deuterated (DCl) o. Sodiumtetraphenyl borate,
reagent grade SUBSTI TUTE SHEET ( RULE 26349 Septenber 2005 WO 01/ 54696

PCT/ US00/ 02602 -34 Initial Preparative HPLC System 2 for Fraction

Col | ection of .conpounds initial Fraction Collection Aqueous Diluent -
Prepare a solution of 0.1 Macetic acid and adjust the pHto 6.1 0.1 with
NaCH. Mobil e Phase A - 88: 12 Aqueous Di |l uent: ACN :

Initial Preparative HPLC System 2
for Fraction Collection of compounds

Initial Fraction Collection

Aqueous Diluent - Prepare a solution of 0.1 M acetic acid

and adjust the pH to 6.1 %+ 0.1 with NaOH.

Mobile Phase A - 88:12 Aqueous bDiluent: ACN

Mobile Phase B - 50:50 Agueous Siluent: ACN

Sample Preparation: Prepare a 15 mg/mlL solution of
the dried, blended complex reaction product in aéueous
diluent. ILoad the solution in 30 to 40 mh aliquoﬁs onto
separate 10 g C,; SPE cartridges, wash with approximately
20 mLs of aqueous diluent and then wash with approximately
10 mLs of wéter. 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 um, 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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Mobi | e Phase B - 50: 50 Aqueous Siluent: ACN Sanple Prgﬁg%)tion: Egepare a
15 ng/ L solution of the dried, blended conplex reacti BIA2P%i n
aqueous difgigidseod-0ad the solution in 30 to 40 nlL ali quot sp@ERnaRpar at e
10 g C18 SPE cartridges, wash with approximately 20 nlLs of aqueous dil uent
and then wash with approximately 10 nmLs of water. Elute with approxi mtely
10 mL.s of 0.01 N HCI in MeOH Rotary €waporate the cleaned sanple to
dryness and redi ssol ve in aqueous diluent. Chronatographic System An AP
1100 HPLC systemwith a colum heater is equipped with a 7 pm 30.0 cm X
7.8 mm C18 colum and a suitable UV detector for detection at 290 nm and
diode array, the flowrate is set for 5.0 ni/ m nute SUBSTI TUTE SHEET ( RULE
26) 9 Septe"?g@ %81@5&6@&%{ 24486 REHSEeL03602 . - 3Bnandot hewsahum

t enperature C. The followi ng gradient elution is used: % Mbil e Phase
Timem n, A gradient elution is used:

% Mobile Phase

Time (min.) : B
0 80 20
15 60 40
15.1 0 100
25 0 100

25.1 80 20

Procedure: 900 puL aliquots of thg sample are
injected onto the chromatographic system and the peaks of
interest are collected using a multi-channel fraction
collector. Once all of the fréctions are collected, each
fraction is rotary evaporated to remove moét of the ACN,
then concentrated on a C,; SPE cartridge, washed with -
water, and eluted with approximately 5mL of 0.01 N HCI in
MeOH. Rotary evaporate the eluant to dryness and set aside

for further purification.
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8020 156040 15.10100 250100 25.18020 Procedure: 900 p ggi%ﬁotzgﬁ t he
sanple are injected onto the chronmatographic system Rt b%’ of

i nterest argoepkicect ed using a multi-channel fraction col l\getesonsdace al

of the fractions are collected, each fraction is rotary evaporated to
renove nost of the ACN, then concentrated on a C., SPE cartridge, washed
with water, and eluted with approxi matd#ty 5mL of 0.01 N HC in MeCH.

Rot ary evaporate the eluant to dryness and set aside for further
purification. SUBSTI TUTE SHEET (RULE 26) 9 Septenber 2005 WO 01/ 54696 - 36-
Fi nal Fraction collection Mbile Phase A -- 88:12 0.1% TEA: ACN Mbi |l e Phase
B -- 50:50 0.1% TEA: ACN

Final Fraction Collection

Mobile Phagse 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 Ffraction collection and dilute

with Mobile Phase A.

Chromatographic System: An HP1100 HPLC system with a

column heater is equipped with a 7 ym, 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 miL/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 o 73 27
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PCT/ US00/ 02602 Sanpl e Preparation: Prepare solutions of _the drige

fractions fromthe initial fraction collection and diﬁ%@%@emg?%? bi | e
Phase A. Chy@ppteey aphi c System An HP1100 HPLC system wi t bcauhohind
heater is equipped with a 7 pm 30.0 cmx 7.8 mm C1l8 colum and suitable
UV detector for detection-at 290 nmand diode array, the flowrate is set
for 5.0 mL/ninute, and the colum tempdérature for 30C. The follow ng
gradient elution is used: % Mobile Phase Tinme (mn.)AB 07327 870.629. 4

8. 14555 94555 1625, 574.5 16. 17327 SUBSTI TUTE SHEET (RULE 26) WD 01/54696 9
Sept enber 2005 '

Procedure: 200 pL aliguots of the sample are
injected onto the chromatographic system and the peaks of
interest are collected using a multi-channel fraction
COllector; Oonce 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 mlL 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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PCT/ USO0/ 02602 -37- . Procedure: 200 pL aliquots of the_sanple are
i nj ected onto the chromatographic system and the peaks 9fPeMpet0st are

col | ected %99&13 gul ti-channel fracti on collector. Once Bdpdoohis:2
fractions are co ?ected, each fraction is initially rotary evaporated to

renmove nost of the ACN, then concentrated on a C 8 SPE cartridge,” washed
with water, and eluted with approximateldy 5 nL of 0.01 N, HCl in MeOH The ,
fractions are then brought to dryness under a streamof dry nitrogen and
set aside to perform analyses for identification. Conpound IV |
Characterization Separation and |Isolation Conpound IV is isolated using a
sem -reparative HPLC nethod. The fraction is collected, nost of the ACN

i s- removed by dQ4@mhe %ngﬁtﬂﬁﬁ,q@%é e alctaehl.on Ths sf UntjBekion of
concentrated using a C,, SPE cartridge, washed with water, and eluted with

approxi matel y, 5 nl _of Q | 1.0 f &Gt i oS -t henshought to
dryness unde&ogpﬁqn%a#ofsjhogsrg;%nié#olg@géfAa&%ﬁtl 32’%01‘&[91%3'%1?@ ﬁ'gl S
redi ssol ved in

tested by NMR.

Mass Spectral Analyses

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 frac£ions 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 Compbund 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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a nobile phase and |nject|on on the HPLC systen1to SU TUTE T (RULE
26) determne the purity of the fraction. This injectr nd IV

shows a pukgd yifkeeabout 95% and 8.2 ng is tested by NIVR l\/bﬁsr,@ag,@igggl
Anal yses Prelimnary LC-M5 nmass spectral data of the ground, bl ended

conpl ex reaction product indicates that the nolecular weight of Conpound
IV is approxinmately 375.3 mz. FurtheB9HR- M5 studi es using fractions
collected fromthe LC M indicate a mass of 375.1655 mz and a nol ecul ar
formul a of C22H23N4S1 for conpound |V. The daughters of the 375 niz parent
i on of Conpound |V are exam ned using positive ESI-MS/ M5. The
fragnentation pattern shows the predom nant |osses of 16 anu and 44 amu

fromthe npbgsth@ion i Qg ofsépapoemd |V shows the structure of Conmpound IV.
Thi s Conpound and its N and N, N dynet hyl ated derivatives, Conpounds V

and -Vl are formed froma secondary reaction of the parent conmpound (TBO

and excess starting material O- toluidine. Conpound | Characterization

Compound I is isolated using the semi-reparative HPLC
method. The fractioh 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,
aﬁd 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 p?oduct 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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SUBSTI TUTE SHEET (RULE 26) 9 Septenber 2005 WD 01/ 54696 -%9 S%par tion and
i sol ati on PCT/ US00/ 02602 Conpound | is isolated usings% @Bﬂ?5¥@§arative

HPLC et hqglg gfBKof raction is collected, nost of the ACN i Speg850NBEH20Y
rotary evaporation, and the fraction is further concentrated using a C, 8

SPE cartridge, washed with water, and eluted with approximtely 5 nL of
0.01 NHCl in MeOH. The fraction is thé® 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 determne the purity of the fraction.
This injection of Conpound | shows a purity of about 95%and 18.9 ng is
tested by NVR Mass Spectral Analyses Prelimnary LC-MS nass spectral data

of the dried, rrihnagdest cONPH L&t & LRACE ARG 1 Ok t o SibBAt At thilsddr 16
nol ecul ar wei ght of Conpound | is approximately 284.1 mz. Further HR-MS

studies USinga&ﬁ?cﬁbOQﬁu?O£ﬁ§C§§QmE£Qﬁ%éﬁethe molecular ion yield the

structure of Compound I. Compound I and its N- and N,8-
dymethylated derivaties, Compounds IXI and II are formed .
from a free radical scavenging of a methyl group from

another demethylated molecule onto the corresponding parent N

"PBO 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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LG- M5 indicate a mass of 284.1223 mz and a nol ecul ar é?rnula %L
C16H18N3S1 for Conpound |. The daughters of the 284 RPRH 2008 of
Conpound | va$ 8156961 ned using positive ES1-MS/ MS. The propQsggselohdsst ur e
and SUBSTI TUTE SHEET (RULE 26) 9 Septenmber 2005 WD 01/ 54696 -40

PCT/ US00/ 02602 fragmentation pattern show ng the predom nant |osses of 16
anu, 30 amu, and 59 anu fromthe nol ecufthr ion yield the structure of
Cowpound |. Conmpound | and its NN and N, N dynet hyl ated derivati es,
Conpounds Il and I] are formed froma free radical scavenging of a nethyl
group from another -denethyl ated nol ecul e onto the correspondi ng parent
TBO i soner. Conpounds II, Ill, V and VI are isolated and characterized by

the procedures, e%QO%begp@bgyéséﬁ{ratW@I pteenu a8d sheeret o) 372t son) of
Conpounds VI an . EXAMPLE 2 dinical Testing Protocol

are dissolved in purified water (USP), glacial acetic acid

and SD 18 ethyl alcohol, to produce a test solution, having

the composition indicated in Table A:

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

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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Preparation of Cinical Test Solutions This exanple |H strabes(%ge use of
each of the products of Exanple 1 in the identificatio

dyspl asi a. owpesueg |, raspberry flavoring agent (1FF Raspbgsf 00}0%53457)
sodi um acet at e trlhydrate buffering agent and SUBSTI TUTE SHEET (RULE 26) 9

Sept enber 2005 WD 01/ 54696 PCT/ US00/ 02602 -41 H2O2 (30% USP) preservative
(See U.S. Patent 5,372,801), are disso#ed in purified water (USP)
glacial acetic acid and SD 18 ethyl alcohol, to produce a test solution,
having the conposition indicated in Table A: TABLE A Conponent Wi ght %
Conpound 11.00 Flavor. 20 Buffering Agent2.45 Preservative. 41 Acetic
Aci d4. 61
a 10-oz. cup, which can be disposed 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 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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E

Et hyl Al cohol 7. 48 Water83.85 100.00 Pre-rinse and post-%rqge Hgg& sol utions
of I wt. % acetic acid in purified water, sodiun1ben£% TR EP% éative

and raspbergy ol 54" are prepared. Cinical Protocol The pagd®pdooiossedr aped
with a bib to protect clothing. Expectoration is expected, so the patient

is provided with SUBSTI TUTE SHEET (RULE 26) 9 Septenber 2005 WO 01/54696
PCT/ US00/ 02602 -42 a 10-o0z. cup, which-éan be disposed of in an infectious
wast e contai ner or the contents of which can be poured directly into the
center of a sink drain, to avoid staining the sink. Environnental surfaces
or objects which mght be stained are draped or renoved fromthe test
area. A visual oral cancer exam nation is conducted, w thout using. any

i nstruments whi ch might; Qatss HiKkES Qhsed! #1@h 130fh .t beSURS- pbotalipns are
made of the pre-staining
solution for 20 seconds and expectorates. This step is

then repeated.

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
retractién, 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.

SUBSTITUTE SHEET {RULE 26)



appearance of soft tissues and teeth. The patient riniﬁg the O;%J cavity
wth approximately 15 m. of the pre-rinse solution fo qﬁ%B?%" tely 20
seconds an%@gﬂg&gél)_rat es, to renove excess saliva and prowy Sofedisi st ent
oral environnent. 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 afht gargles with 30 m. of the test
solution for one mnute and expectorates. SUBSTI TUTE SHEET (RULE 26) 9

Sept enber 2005 WD 01/ 54696 PCT/ US00/ 02602 -43 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 rinses and gargles with water for

Che o al cavity ar et hen E o e R e o T nat Ton

techni ques, ié%&éﬁ&éﬁ’or patchy pattern. However, it normal for the
stain to be retained by the irregular papiliar crevices on
the dorsum of the tongue, which is not a positive
indication. Other 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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retraction, well-balanced |ighting and magnification, ji nece . The
| ocati on, size, norphol ogy, golorgand su?face charac?é%%%?ﬁ@%égﬁgguspect
| esions, thedoliawees retained blue coloration are nade and rgepusRded2n
order to reduce fal se positives, the patient is brought back after 10-14 -
days for a repeat of the above protocol. This period allows tinme for
heal i ng of any- ul cerative or traumat i @3t esi on or irritating etiology at
.the time of the first exam nation. A positive stain after the second
exam nation of a suspect area detected in the first examnation is
considered an indication of cancerous or precancerous tissue and a biopsy
is made to confirmthis conclusion. SUBSTI TUTE SHEET (RULE 26) 9 Septenber

2005 PCTI US00/ 0260@av #dg Baé or B5ed hfip Pl @sén€ibesivnsuc aterims ues ©bten in a
stippled or patchy pattern. However, it normal for the stain to be

retained by theyhir egularl RARNLANICHEY G8T ) v rE¥aRdMarl bhackaraeue,
which is not a positive ‘ -
it and, having identified the presently preferred best

modegs thereof, I CLAIM:
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i ndi cation. Other areas which retain bl ue. stain, but are not %arded as
positive include dental plaque, gingival nargins of é%%ﬂ’@ﬂ@ﬁﬁo di f f use
stain of the soft palate because of dye transferred fromthe retained
stain on the dorsumof the tongue, and ulcerative |esions which are
easily distinguished. in all instances, where a lesion is highly suspect,
but does not stain positively with this test, it is neverthel ess

i nperative that a biopsy be taken. Exaﬁﬁres 3- 7 The procedures descri bed
above are repeated except that Conpounds II, IIl, IV, V and VI are

enpl oyed instead of Conpound I. Simlar results are obtained. SUBSTI TUTE
SHEET (RULE 26) 9 Septenber 2005 WO 01/54696 -45 PCT/ US00/ 02602 Havi ng -
described ny invention in such terns as to enable those skilled in the art
to understand and practice it and, having identified the presently
preferred best nodes thereof, | CLAI M

‘1. The compound having the structural formula
2 N 8 .CH
1/\3/\7/\9/ 3

CHjz
“CHg
NH,
2. The compound having the structural formula
2 N 8 CH
H ‘ 0
NN EN AN N A
l 5 S 11 NH-
CHs
CH,
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SUBSTI TUTE SHEET (RULE 26) 9 Septenber 2005' 46 1 N The -
compound having the structural fornmula 1 ~ 23~ N 8~ Clg%tﬂnl_g%'éoﬁ ~S 121 i0
NH CH3 CH3 The conpound having the structural formula 9-CH3 HC~ 3 S 2" ~
ONH SUBSTI TUTE SHEET (RULE 26) 9 Septenber 2005, woQ I 5469K. 47- ' :

WO 01554696 -
PCTUIS00/02602

-47-

3. The compound having the structural formula

1/2\3’)‘[% N /CH3

f

HN-"ON %“\ /'K PN
NH '

 NH,

. %t Usedfa compound other than Toluidine Blue O, having the structural formula




" CMB40102602 3- The conmpound havi ng the Structural fornula [ 1 1.
I'1[H M2 4 Use of a conpound, other than Tol ui di ne Bl (&S¢PleR %ﬁ?r%)ﬁ he .

structural formula X 9 Septenber 2005 -48 ° wherein X is, hydrogen, methyl,
or Y; Yis -NHR and Ris nethyl or in the manufacture of a nedi cament  for

det ecting dysplastic (issue.

-48-
“ wherein Xis hydrogen, methyl, or Y;
Yis -NH-R:
and. Ris methvl or ‘
CH;,
NH,

it the manufaciure of 2 medicament for detecling dysplastic tissue.

1 2~s;



