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whi ch are incorpofated 5 herein by reference. BACKGROUND

Many new drugs are now avail able to be used by oncol ogists in treating
patients with cancer. Oten, tunors are nore responsive to treatnent when-
anti- cancer drugs are adnministered in conbination to the patient than when
the sanme 10 drugs are adm nistered individually and sequentially. One
advant age of this approach i SYNTHESIROROAXQIaBNEIAMMGERSs oft en act
synergi stically because the tunors cells are attacked sinultaneously wth
agents having multiple nodes of action. Thus, it is often possible to
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conbi nati on. AnO ntage of conbi nati on chenot herapy is that 15 tunors
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resistance to the anti-cancer drugs being used to treat the patient. One

serious |initapPER4318cHadIWatl0o20UR tgpshings affvehiclypreiineciperated agent s

general ly hgve sevelgfwﬁi de effects, even when adm nistered individually. For
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exanple, th e FTHHE - cancer agent taxol causes neutroperi a,

neur opat hy, 20 nucositis, anem a, thronbocytopenia, bradycardia, diarrhea
and nausea. Unfortunately, the toxicity of anti-cancer agents is generally
addi ti ve when BACKGROHIINIQQE Bk INVGEETEIN I n conbi nation. As result, certain
types of anti- Cancei\/la%rylfl \§v &Lgs are now available to be used by oncologists in treating
) patients with cancer. Often, tumors are more responsive to treatment when anti-
cancer drugs are administered in combination to the patient than when the same
10  drugs are administered individually and sequentially. One advantage of this
approach is that the anti-cancer agents often act synergistically because the tumors
cells are attacked simultaneously with agents having multiple modes of action. Thus,
it is often possible to achieve more rapid reductions in tumor size by administering
these drugs in combination. Another advantage of combination chemotherapy is that
15 tumors are more likely to be eradicated completely and are less likely to develop
resistance to the anti-cancer drugs being used to treat the patient.
One serious limitation of combination chemotherapy is that anti-cancer
agents generally have severe side effects, even when administered individually. For
example, the well known anti-cancer agent taxol causes neutroperia, neuropathy,
20 mucositis, anemia, thrombocytopenia, bradycardia, diarrhea and nausea.
Unfortunately, the toxicity of anti-cancer agents is generally additive when the drugs
are administered in combination. As result, certain types of anti-cancer drugs are
generally not combined. The combined toxic side-effects of those anti-cancer drugs
that are administered simultaneously can place severe limitations on the quantities
25 that can be used in combination. Often, it is not possible to use enough of the
combination therapy to achieve the desired synergistic effects. Therefore, there is an
urgent need for agents which can enhance the desirable tumor attacking properties of

anti-cancer agents without further increasing their undesirable side-effects, and

methods for synthesizing such agents.
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i ncreasing their undesirable side-effects, and methods for synthesizing
such agents. 11 January 2006 WO 113/006-129 PCT/ US02/21716 SUMVARY OF THE

| NVENTION It has been reported in the co-pending US Provisional Applications
entitled TAXOL ENHANCER COVPOUNDS, filed July 10, 2001, (Application No.

601304, 252), TWW& filed March 6, 2002 5 (Application

No. 60/ 361, 946) and TAXOL ENHANCER COVPOUNDS, filed March 6, 2002

(Application No. 60kB8be@geypriedinthecopendingdiidiraigsianglA@phnatipmsraatitledpubl i cat i ons,
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conpounds si gni nceér ‘taxol and
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i ncorporated, 10, herei n_py_r nc ' i n t.hods

of prepari ag %hg%wﬁfﬁ%b}ge%ﬁhgﬁanmgﬁﬁgﬁ%ﬁgb@?@m ot the present

invention is aMmedhiEpghoe{Apesish NoG0/61,038),aRy shirdspbiithgRit@fatithac orpound from a
hydrazi de starting conpound. The hydrazide starting conpound is represented
by Structural p@hll_ﬁmoag?vq 03/§0§428 A1 and WO 03/006430 A1, that certain bis[thio-

hydrazide amide] compounds significantly enhance the anti-cancer activity-of taxol

and analogs of taxol, The entire teachings of these applications are incorporated
10  herein by reference. Disclosed herein are methods of preparing these taxol enhancing
compounds. |
One embodiment of the present invention is a method of preparing a
thiohydrazide product compound from a hydrazide starting compound. The
hydrazide starting compound is represented by Structural Formula (I):

15 ’ R1 \KO

®.
The thichydrazide product compound is represented by Structural Formula (I):
N Rs
Rz/ 7
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Rl Rio (I). The thiohydrazi de product conpound is represented by Structural
Formula (I1): R\ S 11 January 2006 WO 03/006429 PCT/ US02/ 217161 (afdaryl 2006
" Structural Fornmulas (1)-(I1), R and R2 are independently an_aliphatic

group, a “QH¥U6¢#3% ed aliphatic group, an aryl group or a 5&%‘@‘{3@?@& aryl
group, or R and R2, taken together with the carbon and nitrogen atons to
whi ch they are bonded, forma 5 non-aroomtic heterocyclic ring optionally
fused to an aromatic ring. Wien R2 is an -aryl group or a substituted aryl
group, then R5 is a hydrazine protecting group; and when R is an aliphatic
or substituted aliphatic group, then R5 is -H or a hydré®ine protecting

group. R10 is -H or a substituted or unsubstituted_ al kyl .group (preferably
“H or an unsubBt $F&@f@l@?59n@§lﬁs 6}-&%?; I8 ﬁﬁéﬁé?%ﬁﬁwm PHEHHSHOPP: aThe

met hod 10 conpy, - r ' Al n i
thignylating r Ee%%gﬁ%twa@%ﬁgg?gughg‘g%ﬂn’g%ﬁ%? at%ﬁggutﬁétgge t E?)% éﬁrtllwb%ll{al lgz’ a
met hod of pr epaikienskthepathuBt caboR abdditfogp enenttetvhivh By wetbondbd, Formiul a
(I11): R OOR NYI Y Rao Rao , o .
.5 non-aromatic heterocyclic ring optionally fused to an aromatic ring. When R, is an
aryl group or a substituted aryl group, then R; is a hydrazine protecting group; and
when R, is an aliphatic or substituted aliphatic group, then R; is -H or a hydrazine
protecting group. R, is -H or a substituted or unsubstituted alkyl group (preferably
-H or an unsubstituted alkyl group, more preferably -H or methyl). The method
10 comprises the step of reacting the starting compound with a thignylating reagent.
Another embodiment of the present invention is a method of preparing a

product compound represented by Structural Formula (III):
R, 0 Rz

1m.

* 15 The method comprises the step of reacting Z-C(0)-Y-(CO)-Z or
HO-C(0)-Y~(CO)-OH and a carboxylic acid activating agent with the thiohydrazide
represented by Structural Formula (IT), wherein R, is -H.

R;, R, and R,; in Structural Formula (HI) are as described for Structural
Formulas (I)-(I).

20 Y is a covalent bond or a substituted or unsubstituted straight chained
hydrocarbyl group. Preferably, Y is a covalent bond, -C(R,R,)-, -CH,CH, ,
trans-(CH=CH)-, cis-(CH=CH)-, -(CC)- or a 1,4-phenylene group. More preferably,
Y is a covalent bond or -C(R,R)-.

R, and Ry are each independently -H, an aliphatic or substituted aliphatic
group, or R7 is -H and Ry is a substituted or unsubstituted aryl group, or, R, and Ry

(o8]
h

talken together, are a C2-C6 substituted or unsubstituted alkylene group.



15 The nethod conprises the step of reacting Z-C(O-Y-(CO-Z or
HO- C(O-Y-(CO-0OH and a carboxylic acid activating agent with thleanuary2006
t hi ohydra2|de represented by Structural Formula (11), wherein RS is -H R
R and RIOVORYRQ% ¢t ural Formula (111) are as described for PSSO/ &ITA6
Formulas (1)-(l11). 20 Y is a coval ent bond or a substituted or unsubstituted
strai ght chai ned hydrocarbyl group. Pr eferabl y, Y is a coval ent bond,
-C(R7R8) -, -CH2CHzZ_, trans-(CH=CH)-, ci s~ (CH:CH) -(CO- or al,d4s- phenyl ene
group. More preferably, Y is a coval ent bond or C(R7R8)-. R7 and R$ are
each independently -H, an aliphatic or substituted aliphatic group, or Ra
is -Hand R5 is a substituted or unsubstituted aryl group, or, R7 and RS,
taken together, are aFehZC82lyBEFCHt ed or unsubstituted al kyI ene group. 11
January 2006 WO 03100%3@&em{r&éx?mﬁ)zarzskﬁmmﬂmﬁaﬁHleiodo?p@? \él ng group.
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Anot her enbodi nent of the present invention is a nethod )aring a
product conpound PI%FH@@E?‘@GIWEWMhﬁWLHﬂFWIHM%4113’51‘3?-1% ghydr azi de
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Z-C(0)-Y-(CO-Z o ( vating agent
is reacted Withtélé;%l @dﬂ(’z%ﬂl‘%‘%@ é{(d?)ﬁ%@r)d?ﬁ%rnula(ll) to
formthe product cachmpﬂmraddaoammBatahgd\ﬁthnhmw&hmdeE@rmtalb@l 1), as
described above. éh‘ucﬁral f‘ormgla &15{ %f ’thepro% tcoen%toﬁnﬁgep%sen aﬁ)byétrr{l%turél

Formula (III), as described above. If R, is a hydrazine protecting group, the

10 hydrazine protecting group is first removed before reacting with Z-C(O}-Y—(CO)-Z.

-Z and Y are as described above,

DETAILED DESCRIPTION OF THE INVENTION
The methods disclosed herein can also be used to prepare bis{thio-hydrazide
amide] cbmpounds, which, as the term is used herein, refers to 2 compound
15 represented by Structural Formula (I). In addition, asymmetrical bisfthio-hydrazide
amide] compounds can also be prepared by suitable modifications of these
procedures. The term “esymmetical bis[ﬂﬁo-ﬂydrazide amide] compound” refers to a

compound represented by Structural Formula (IV):
Rﬂ

20 .
Ry, Ry, Ry, Rg, Ryg, and Y are as defined above. R, and R, are independently an
aliphatic group, a substituted aliphatic group, an aryl group or a substituted ary}
group, or Ry and R, taken together with the carbon and nitrogen atoms to which they

.are bonded, form a non-aromatic heterocyclic ring optionally fused to an aromatic
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5 Formula (I). R, is a carboxylic acid protecting group. The amidation forms 2 first

intermediate represented by Structural Formula (V):

V).

The protecting group is then removed from the carboxylic acid to form a second
10 intermediate with a free carboxylic acid group. The second intermediate is

represented by Structural Formula (VI):

Tz 0 0
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(VD).
The second intermediate is then amidated with a second thiohydrazide starting
15 material represented by Structural Formula (II), The second thiohydrazide starting
compound is typically different from the first thiohydrazide starting compound,
thereby forming the asymmetical bis [thiohydrazide-amide] represented by Structural
Formula (IV).



-5 ring. R3 and R4, are independently selected fromRlL and R2. R | is -H or
a substituted or unsubstituted alkyl group and is sel ected i ndepthamatyl 3006f
R, 0. The nethod conprises a first step in which a conpound represented by
HOOC- ' Y- OWIBH3/908429am dated with a first thiohydrazide star tRGHURYH716a]
represented by Structural 5 Fornula (Il1). R6 is a carboxylic acid protecting
group. The am dation forns a first interpediate represented by .Structural
Formula (V): R O 1 R N~Y SRoOM ™The protecting group is then renoved
fromthe carboxylic acid to forma second 10 internediate with a free
carboxylic acid grogp. | e [ t tural
Formil & (V)¢ R0 00ip SUReREA Rnb s OS5 Bh S Srup G RREASE M Eelec 2417
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aliphatic grdup, preferably a substituted or unsubstituted lower alkyl group (e.g.,

h

methyl, ethyl, n-propyl, n-butyl or #-pentyl). Alternatively, when R, in Structural
Formula (I)-(VI) is aryl or substituted aryl, R, can be a substituted or unsubstituted
aryl group, preferably a substituted or unsubstituted phenyl group.
R, in Structural Formula ()-(VI) can also be a substituted or unsubstituted
aliphatic group, preferably a substituted or unsubstituted lower alkyl group (e.g.,
10  methyl, ethyl, 7-propyl, n-butyl or n-pentyl). When R, in Structural Formula (I)-(VI) f’
is a substituted or unsubstituted aliphatic group, R, can be a substituted or
unsubstituted aryl group, preferably a substituted or unsubstituted phenyl group.
Alternatively, when R, in Structural Formula (I)-(VI) is a substituted or
unsubstitutedkaliphatic group, R, can also be a substituted or unsubstituted aliphatic

15  group, preferably a substituted or unsubstituted lower alkyl group (e.g., methyl,
ethyl, n-propyl, n-butyl or n-pentyl).

In another alternative, R, in Structural Formulas (I)-(VI) is an aliphatic group
or a substituted aliphatic group. When R, in Structural Formulas (I)-(VI) is an
aliphatic group or a substituted aliphatic group, R, is preferably a lower alkyl group

20- or a substituted lower alkyl group.

In yet another alternative, R, in Structural Formulas (I)-(VI) is an aryl group
or a substituted aryl group, more preferably a phenyl group or a substituted phenyl
group.

Preferably in Structural Formulas (I)-(VI), R, is a substituted or unsubstituted

[ o]
L

aryl group, R, is methyl or ethyl, R, is -H and R, is -H or methyl.

“Thionylating agent” is a reagent which, under suitable, conditions, can
convert a ketone, ester or amide into a thioketone, thioester or thicamide,
respectively. There are many thionylating agents known to one of ordinary skill in
the art. Examples include Lawesson’s Reagent, tetraphosphorus pentasulfide,

30 Scheeren's reagent (P,S,,-Na,S), |



thereby form ng the asymmeti cal bis[thiohydrazide-am de] represented by
Structural Formula M 11 January 2006 WO 03/006429 PCT/ US02/ 21716 jarka#g 2008
“Structural Formulas (1)-(VlI) can be a substituted or unsubstituted ary
group (pr&Veramres2y substituted or unsubstituted phenyl groBBT/USOHETIR in
Structural Formulas (1)-(Vl) is aryl or substituted aryl, R can be a
substituted or unsubstituted aliphatic group, preferably a substituted or
unsubstituted | ower alkyl group (e.g., 5 nethyl, ethyl, n-propyl, n-butyl or
n-pentyl). Alternatively, when R in Structural Formula (I)-(VI) is aryl or

substituted ar : ' | t ;
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R, is preferablcyn alsb bedoural ikyWietgnerand Thuillier “Sulfur Reagents in Organic Synthesis”,
) 10 Academic Press, 1994. The relevant portions of these publications are incorporated
herein by reference. |
Applicants have discovered that thionylating agents can similarly convert
hydrazides to the corresponding thiohydrazide. Conditions for thionylating
hydrazides are generally the salﬁe or similar to those used for thionylating ketones,
15  esters or amides. Although some modification of those conditions may be necessary
when reacting hydrazides with thionylating reagents, such modifications can readily
be determined by one of ordinary skill in the art. Suitable conditions for preparing
thiohydrazides from hydrazides are described in the following paragraphs.
* To thionylate hydrazides, typically about one equivalent of the hydrazide is
20 reacted with the thionylating reagent in an inert solvent. In some cases, it may be
desirable to use a slight excess of thionylating reagent, for example up to about 1.5
équivalents,' preferably no more than about 1.1 equivalents. Suitable inert solvents
include ethereal solvents (e.g., diethyl ether, tetrhydrofuran, glyme and 1,4-dioxane),
aromatic solvents (e.g., benzene and toluene) or chlorinated solvents (e.g., | '
25 methylene chloride and 1,2-dichloroethane). The reaction is carried out at
temperatures ranging from about room temperature to about 150°C, preferably from
about 75° C to about 125° C. Representative conditions for carrying out these
reactions are found in Examples 1-9.
The term “ainidating a carboxylic acid” refers to converting a carboxylic acid
30 to an amide or a hydrazide. Many methods for converting a carboxylic acid to an

amide are known in the art. Applicants have discovered that these methods can be



20. - or a substltut ed | over al kyl group. In yet another alterative, R2in
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Organic Sysntt}i oo pﬁéums , John Wley & Sons, (1975) page 653 and
publ i cati dns c edPthérein. Suitable conditions are al so described in Bull.
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Tetrahedron 35:2433 §1979§ and Tetrahedron 21:4061 (1980). Descriptions of
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It E egaggﬂlbfi Sﬁﬁ?rg?%cogrvgrtie(g B@? ggﬁénlg de e.g., an acid chIgfdc. agen able
preparing acid chlorides from carboxylic acids are well known in the art and include

10 thionyl chloride, oxalyl chloride, phosphorus trichloride and phosphorus }
pentachloride. Typically, each carboxylic acid group is reacted with about one
equivalent or a slight excess of thionyl chloride, oxalyl chloride, phosphorus
trichloride and phosphorus pentachloride in an inert solvent such as an ethereal
solvent (e.g., diethyl ether, tetrahydrofuran or 1,4-dioxane), a halogenated solvent
(e.g., methylene chloride or 1,2-dichloroethane) or aromatic solvent (e.g., benzene or
toluene). When oxalyl chloride is used, a tertiary amine is often added to accelerate
the reaction in quantities ranging from a catalytic amount to about one equivalent
relative to oxalyl chloride.
Alternatively, the carboxylic acid is first converted into an “activated ester”.

20  An ester -COOR is said to be “activated” when -OR is readily displaced by an amine

or hydrazine. -OR is more easily displaced as R becomes more electron

withdrawing, Some activated esters are sufficiently stable that they can be isolated,

e.g., esters wherein R is phenyl or substituted phenyl. For example,

diphenylmalonate can be prepared from malonyl chloride and phenol, both
25 commercially available from Aldrich Chemical Co., Milwaukee, W1, by procedures

described above Other activated esters are more reactive and are generally prepared

and used in situ.

Formation of an activated ester in situ requires a “coupling agent”, also

referred to as a “carboxylic acid activating agent”, which is a reagent that replaces

30 the hydroxyl group of a carboxyl acid with a group which is susceptible to

nucleophilic displacement. Examples of coupling agents include 1,1'-
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these reactions are found in Exanples 1-9. The term "am dating a, carboxylic
acid" refers aﬂoeutc%wwalﬁras af ee%p@eﬂygw apcsgd redtivatogichpithexdic atidydr azi de.

Many et hods f inthe
art. Applica 8‘5 ve Xgﬁ%ycggrg?dgggt{ﬁ éé{’%ﬁ%lglgﬁﬂe %8016‘? %ﬂ%g&i%anuar 1S2006 WO
03/ 006429 Pcﬂsbtsg%é’alﬂdc@d sth as 1-hydroxybenzotriazole (HOB) is often added to

10 . accelerate the reaction. Typically, about between one to about 1.5 equivalents of

HOBt relative to DCC is used, preferably between about one to about 1.2
equivalents. The reaction is generally carried out in inert, aprotic solvents, for
example, halogenated solvents such as methylene chloride, dichloroethane and
chloroform, ethereel solvents such as tetrahydrofuran, 1,4-dioxane and diethy! ether
and dimethylformamide. Suitable reaction temperature generally range from between
about 0° to about 100°, but the reaction is preferably carried out at ambient
temperature. Representative conditions for carrying out these reactions are found in
Exéllples 1-5.
The compound represented by Structural Formula (V) comprises a carboxylic
20  acid protecting group. Suitable protecting groups for carboxylic acids and conditions
for protecting and deprotecting carboxylic acids with these groups are known in the
art and are described, for example, in Greene and Wuts, "Protective Groups in
Organic Synthesis", John Wiley & Sons (1991). The entire teachings of Greene and
Wits are incorporated herein by reference. Specific examples of suitable carboxylic
25  acid protecting groups for Structural Formula (V) include, but are not limited to zerz-
butoxy, benzoxy, phenoxy, diphenylmethoxy, triphenylmethoxy and methoxymethyl.
The compounds represented by Structural Formulas (T) and (II) can comprise
a hydrazine protecting group. Amine protecting groups can also be used for
protecting hydrazine groups, and conditions which are suitable for protecting and
30 deprotecting amines with these protecting groups are also suitable for use with

hydrazines. Protecting groups for amines amd conditions for protecting and



used to prepare to the bis[thio-hydrazide am de] conpounds of the present

I nvention. Typically, the carboxylic acid is first converted i -
that is nore readily displaced by an am ne or hydrazi ne than ?Eﬁﬁﬂ?ﬁﬁggg-CH
i s convawbad/nosxe® a better |eaving group. A "leaving gropgit/uispzaigsoup

whi ch can readily be displaced by 5 a nucleophile. In one exanple, -CH of
the carboxylic acid is converted into a better |eaving group by repl acing
it with a halogen, typically with chldifde. The carboxylic acid is thereby
converted into an acid halide, e.g., an acid chloride. Reagents suitable for
preparing acid chlorides frlocarbox¥ILc acids are wel) Enomn in the art and

i nclude 10 tHPENAIMERPERTTEID HESF PIORIE ETHSS APhEPHLIIEE 87 ARAFET | de and
Phosphor us. PeRlcRaR bk BEsmdikPin b AR IC A BRKKLE Brdliisth OFQuR1 S T eact ed

wi tth about one equivalent  or a slight excess chl'@ride, oxalyl
chl ori de, ph@sntirsigy John Vikdyoki Shas 4199 1 plEpegficresmplebaclitabld eirazinan i nert
sol vent such as an ethereal solvent (e.g., diethyl ether, tetrahydrofuran or

1, 4- di oxane) prefesiimeogenns Baluge) R ate mog liptteg 1o, fast-RytosyrarkaybB @) or

1, 2-di chl rogt hane). or ar \C en . henze t ol uene). Wen
oxal y: chI%gr i%(ﬁ%%fq%)zytfg@g%yg@e@t@i&b‘%éerﬁg'}{é&}]goﬁﬁagﬁoznggﬁg\gbtcg' acgel ea ate the
reaction in quantiA F@fmjganahied h ?ﬂbéﬁﬁ%&@hvﬁbﬁn@mgkﬂéghﬁmébayugﬁﬂ§w

equivalent relative to oxalyl chloride. Al'ternatively, the car qx’y’l_i c acid
is first conwvdiltent dmnoredprefereblywatuicthylene groupg s optionsliyreplacgdmyitlsa sai d t o

be "activated', when -OR is readil.y displaced by.an.am ne . or razine. -OR

is nore easi ?Weﬁp%éﬂlséfoﬁﬁﬁ’gé%tﬁﬁgigﬁr gae%yegﬁtlra&ﬁ ?W&W%gb%one

activated esheffeflanauibbiics shbkpretablydbethédn T AfY2.CANRRadSAbRp efbferse: J.

esters wherein R is phenyl or substituted phenyl. For exanple, ‘

di phenyhridl obhas durcinnidegrpuephichdeplacanamattbylyhe mhi sirdighs chaidegphpdrokarbpbt h
Examples of suitable linkage groups include a ketone (-C(0)-), alkene, alkyne,

phenylene, ether (-O-), thioether (-S-), or amine [-N(R")]-, wherein R® is defined

below. A preferred ﬁnkage group is -C(R.Ry)-, wherein R, and R are defined above.
Suitable substitutents for an alkylene group and a hydrocarbaryl group are those

15 | which do not substantially interfere with the reactions described herein. R, and Rg
are preferred substituents for an alkylene or hydrocarbyl group.

Anm aliphatic vgroup is a straight chained, branched or cyclic (non-aromatic
hydrocarbon which is completely saturated or which contains one or more units of
unsaturation. Typically, a straight chained or branched aliphatic group has from one

20  to about twenty carbon atoms, preferably from one to about ten, and a cyclic
aliphatic group has from three to about eight ring carbon atoms. An aliphatic group
is preferably a straight chained or branched alkyl group, e.g, methyl, ethyl, n-propyl,
iso-propyl, n-butyl, éec—butyl, fert-butyl, pentyl, hexyl, pentyl or octyl, or a
cycloalkyl group with three to about eight ring carbon atoms. C1-C20 straight

25 chained and branched alkyl groups and C3-C8 cycloalkyl groups are also referred to
herein as “lower alkyl groups™.

Aromatic groups include carbocyclic aromatic groups such as phenyl,
naphthyl, and anthracyl, and heteroaryl groups such as imidazolyl, thienyl, furanyl,
pyridyl, pyrimidy, pyranyl, pyrrolyl, pyrazolyl, pyrazinyl, thiazole, oxazolyl and

30 tetrazole.



25 commerci al | y avail abl e from Al drich Chenical Co. , M1l waukee, W., by
procedures described above Other activated esters are nore regﬁtjla &, aagoﬁare
generally prepared and used in situ. Formation of an activate Y

situ reqWQ ex008429coupl i ng agent”, also referred to as a "Pé%i[r"B%W”l? aC| d
activating agent", which is a reagent that replaces 30 the hydroxyl group
of a carboxyl acid with a group which iis susceptible to nucl eophilic

di spl acenent. Exanpl es of coupling age'rluf's include 1,1" 11 Jan uary 2006 WO
03/ 006429 PCT/ US02/ 21716 -9 carbonyl di i mi dazole (CDI), isobutyl

chl orof ormat e, di nmet hyl am nopr opyl et hyl - carbodii m de (EDC), dicycl ohexyl
carbodiimde (DCC). When arnidating by in situ generation of an activated
ester, an excess of drdntatiy grodpealepandhugx frbeld golyeyilid aromatfeyride sygtemein can be used
(typi cal ly a 500 %G r 0% 5 However,
it is nore comm aecﬁr%gcg[ﬁr%f?o r%g%%{}k&ﬁ?%%m%s%t\?e%ﬁgl)répet% gl%%se t he

hydr azi ne corrpouhmbrcasﬂﬁﬁge Exiamples m@szM@Qnﬁnyl t@zobranyll mdolflyquimlighut 1. 0

equi val ent to | vaI ts .of ou en e \u relative to
each carboxylic Eh’azg‘???%ﬁ“’% t SPABIRFIP lggl %“Tglﬁl%ﬁulfliffz‘fq’ent to about
1.5 equi val ents. 31&1@@15&)& I S used a weak acid such as .

1- hydroxybenzotri azo| e % @ J‘ten addedw? ccelerate the
reaction- Typically, T BEtGRRRYRHC SRS 2 JOnsTHRATlc Gripoyei Fues Pl s of

relative to DCC infludésfdsbr mefe@btelombthysudhl M@sEh, @@@éﬁtorﬁlﬂ'ﬁrlhﬂxeaﬁﬁ)l«'!-’hel 2
equi val ents. The reaction is generally carrjied out ert, aprotic

sol vents, for e5BEFH % 0k SKGGER QL HE @ﬂ%ﬁt@fﬂ%ﬂ@ﬁn%e W@‘F‘?@Vl'chl ori de,
di chl or oet hane a@gah%,rgmog{e@ﬁ%d@hoﬁ{ohﬁaﬁﬁbhow HRokdEnyE gﬁg}a@@u et rahydr of ur an,

1, 4- dloxane and die
w10 p1pendmyl and thiazolidinyl.

Suitable substituents on a aliphatic, aromatic non-aromatic heterocyclic.or
benzyl group are those which do not substantially interfere with the reactions
described herein. “Interfering with a reaction” refers to substantially decreasing the
yield (e.g., a decrease of greater than 50%) or causing a substantial amount of by-

15  product formation {e.g., where by-products represent at least 50% of the theoretical
vield). Interfering substituents can be used, provided that they are first converted to a
protected form. Suitable protecting groups are known in the art and are disclosed, for
example, in Greene and Wuts, "Protective Groups in Organic Synthesis”, John Wiley
& Sons (1991). Suitable substit;xents on an aliphatic group, nop—arorhatic

20  heterocyclic group, benzylic or aryl group (carbocyclic and heteroaryl) inchude, for
example, -OH, halogen (-Br, -Cl, -Iand -F), -OR?, -O-COR?, -COR?, -CN, -NO,, -
COOH, -SO,H, -NH,, -NHR?, -N(R*R"), -COOR?, -CHO, -CONH,, -CONHR?, -
CON®'R"), -NHCOR?, -NR°COR", -NHCONH,, -NHCONR?H, -NHCON(R'RY),
-NR°CONH,, -NR°CONR’H, -NRCON(R'R), -C(=NH)-NH,, -C(=NH)-NHR",

25 -C(=NH)-NR'R?), -C(=NR%)-NH,, -C(=NR)-NHR?, -C(=NRY)-NR'RY),
-NH-C(=NH)-NH,, -NH-C(=NH}-NHR", -NH-C(=NH)-N(RR"),

-NH-C(=NR")-NH,, -NH-C(=NR")-NHR', -NH-C(=NR®)-N(R?*R?),
NR*-C(=NH)-NH,, -NR*-C(=NH)-NHR’, -NR-C(=NH)-NR'R"),
-NR%C(=NR")-NH,, -NR*-C(ENR)-NHR?, -NRLC(=NR%)-N(R*RY), -NHNEH,,

30 -SQ,NH,, -SO,NHR?, -SO,NR*R?, -CH=CHR®, -CH=CR"R?; '

-CR*=CR*R’,-CR*=CHR", -CR*=CRR", -CCR?, -SH, -SO,R® (k is 0, 1 or 2) and



15 and di net hyl formam de. Suitabl e reaction tenperature generally range from
bet ween about O to about 100, but the reaction is preferably clquriﬁaad 9(%6 at
anbient tenperature. Representative conditions for carrying out fNes

reacti onsoas@od@und in Exanples 1-9. The conpound represeqtracsdyiggr uct ur al
Formula (V) conprises a carboxylic 20 acid protecting group. Suitable
protecting groups for carboxylic acids and conditions for protecting and
deprotecting carboxylic acids with thek® groups are known in the art and
are described, for exanple, in Greene and Wits, "Protective Goups in

Organi c Synthesis", John Wley & Sons (1991).. The entire teachings of G eene

and Wts are i nBhCFOVERNES. RERGpsh apindepondentlpmealiphatic sybsitetedaliphatices of

sui tabl e carboxyli DetiffRdatl N aTeMtToTHaTN ) Formul a (V)

i ncl ude, but ar é!ﬂrﬁ ES%?slt%@ét e?f&?g&?}ggrutb?ﬁ%ut oxy?’:ro g%??&@?&gﬁb?oﬁy,

di pheny| met hoxy alkyly beptyingd ard gtoax fn addidondRIRS x takeativppiber, cafAleo ompounds
represented by Qruetur or Mul_as : ; co&gri se _a hydrazine
protecting gr ouﬁ‘fh A 1‘3%%“%%“@% Finﬁ%mé*?g&%%g%cg%l%gogg%% sed °¥p0P°npr ot ecting
hydr azi ne gr ofipasomativcheterooytlic grovpsor bl gedop can elsshuve atdliphatioor spstitueedt | Ng and 30
deprotecting am pes.wth these profecti roup (e also suitable for use
with hydrazi neéi.‘]p%ﬂc&%%ﬁ "rfé‘g%%‘ jp}éS%Bmﬂgir?gﬁg‘g a@?ﬁ“’c%‘?’r‘ai"ﬂ %‘?‘?%‘a‘feor prot ecti ng

and 11 January 208610 84Q084RIinE G HGR ahibi-dRmatldhetiRpyclt 864, i Ng ani nes with
t hese protecting groups arg known in the art and are , discl osed, for
exanpl e, in G edfEYeHeptip Sonzyiprd praubsiitied eylnye f 1oubstigiatti & Synt hesis”, John
Wley & Sons (1%At}mtemﬁﬁ&lnsp&gsmb&éo@éucgéu%amsﬁut@a/ 18! ne protecting
groups include, but are not limted to, tert-butoxycarbonyl (BOC),

10 substituted benzyl group can have more than one substitnent.

O

The term "‘a&j/lc‘ne” refers to an aryl group which is connected fo the
remainder of the molecule by two other bonds. By way of example, the structure of a

1,4-phenylene group is shown below:

15 Substituents for an arylene group are 2s described below for an aryl group.
The present invention is illustrated by the following examples, which are not

intended to be limiting in any way.

EXEMPLIFICATION
Example 1



5 benzyloxycarbonyl (CBZ) and fiuorenyl met hyl oxycar bonyl (FMOC). A "straight
chai ned hydrocarbyl group"” is an al kyl ene group, i.e., -(CH,),

or nore (preferably one) nethylene groups is optionally repIacéH5mPWﬁy%&ﬂ?
| i nkage w639 S a positive integer (e.g., between | ampdTamoaRi o),
preferably between 1 and about 6, nore preferably between 1 and 2. A

"lI'i nkage group” refers 10 to a functiopal group which replaces a nethyl ene
in a straight chai ned hydrocarbyl. Exaliples of suitable |Iinkage groups

i nclude a ketone (-C(O-), al kene, alkyne, phenylene, ether (-0-),
thioether (-S-), or amne [-N(R)]-, wherein RR is defineg el ow. A
preferred |inkage group gaN C(R, R )-, whperein R _and R8"& defi ned above.
Sui t abl e substituten §\ § <gy| ng@MpF&ndma hy dnfBocyl group are
t hose 15 which do n ubst anti a er Her e wgdah the[x ct4 ons descri bed
herein. R and R are preferred suﬁ%tltuents for an aRKyl ene or hydrocar byl
group. An aliphatic group is a straight chained, branched or cyclic
(non-aromatic hydrocarbon which is conpletelp;1 gturated or which contains
one or nore units of unsaturati ohTFATypi cal | strai ght chai ned or
branched- al i phatic group has frogﬁ?ﬁﬁ“ZU‘to al ouNHpwenty carbon at ons,
preferably fromone to about ten; JEZRFL cy it al i phatic group has from
three to about eight ring carbon atons. An aliphatic group is preferably a
strai ght chained or branched allcyl group, e.g, nethyl, ethyl, n-propyl,

i so-propyl, n-butyl, sec-butyl, tert-butyl, pentyl, hexyl, pentyl or octyl,
or a cycloal kyl group with three to about eight ring carbon atons. Cl-C20
strai ght 25 chained and branched allcyl groups and C3-C8 cycl oal kyl groups
are al so ref -\ Aromati c groups

i ncliude car bGeR napht hyl , and

anthracyl, and heth{éﬂQI Wdr&liﬁk!i@%gs 96 Hnﬁél) iwms ﬁi%éél{fé/d in dri) 'dﬁﬂhl’dromfe'tﬁaﬁ6¥50
ml) in a 250 mL round bottom flask. Di-terz-butyl dicarbonate (10.9 g, 50 mmol)

5 was then added with stirring at 0 "C. The resultant solution was then stirred under
reflux for 3 h. Removal of the volatile components under reduced pressure afforded
a colorless solid, which was washed with hexane and dried in vacuo. 10 g (yield
96%) of the product was obtained as a colorless solid, which can be used in the next
step without further purification. 2.5 g (12 mmol) of this material was dissolved in
10 dry pyridine (5 mL). Cyclohexanecarbonyl chloride (2.0 mL, 15 mmol) was then
added slowly at O °C. The red solution was stirred at 0 °C for half an hour and the
resultant yellow suspension was stirred at room temperature for 3 h before pouring
into ice-H,0 (100 mL). The precipitate product was collected by filtration and
washed thoroughly with H,0. After one recrystallization from EtOH/H,0, 3.63 g
d

N-Phem 8% A-N-C Y clohexy Y A-N-rert -oUIsXYyCaroon,

._‘
Ln

7~
W
wn
P

L
@]
h

6.9 (br, 1H), 7.4 (m, SH)ppm.
To a solution of N-Phenyl-N-Cyclohexyl-N’-tert-butoxycarbonylhydrazide
(1.1 g, 3.46 mmol) in dichloromethane (6 mL) was added trifluoroacetic acid (6 mL)
20 at 0 °C. The resultant solution was stirred at 0 “C for half an hour. Volatile
components were then removed under reduced pressure to afford a syrup, which was
turned into a solid upon standing; this material was briefly mixed with cold 2 N

NaOH (5 mL) for a few minutes at 0 °C. Solid product was then collected by



pyridyl, pyrinudy, pyranyl, pyrrolyl, pyrazolyl, pyrazinyl, thiazole,
oxazolyl and 30 tetrazole. WD 03/006429 -11 11 January 2006 Pf?@%ﬁgZ@ﬁ%glG
Aromatic groups al so include fused polycyclic aromatic ring systens i

whi ch a GpblhesyGhd ¢ aromatic ring or heteroaryl ring is fupegkgy9ng or nore
other heteroaryl rings. Exanples include beuzothienyl, benzofuranyl,

i ndol yl, quinolinyl, benzothiazole, benzooxazole, benzim dazoie,

qui nolinyl, isoquinolinyl, isoindolyl,-145 3-isoindolyl. Non-aromatic

het erocyclic rings are non-aromaticcarbocyclic rings which include one or

Can bo five. Siaiogane el R Dhaniran oaing cedonsnoigaotd R The 11N
byrrol T dt nyl Py EAdONS B1ao0 phalhee o FRIPROIAS HINMRTPIBSOO0 8
substituents B2 (m,dH)phats,CH)al OfAT (o, E) ESMEuticd (Beieo6)c2 13 doundenzy |

group are those which, do not substantially interfere wth the reactions
descri bed heréthl M@t eri ng with a reaction" refers to substantially

decreasi ng:the vyiagld. s se. of; gr : 0 i a
substanti a annuntgﬁﬁugée%gc ?8%%%@8?6§ﬁ§$#%ﬁggéﬁé?%ﬁﬁﬂ%?gé%§?55%%§§€§9
represent at IgnsdsoRQRabertlie.dbheonsatmmal) in Mhetbothene (20 RIL) 6Fs BGrred@ baddrt uent s
can be used, provided that they are first converted to a protected form

Sui t abl e pr ot sk hobhfer beieg kemdehic wonHempetatigadhe mexdirs who Saredf or

\e/\;<$§5| e 1N Goshe Al Wlinn oFLALEEY (§ %) FrodtPiad fe AR GihehigR! 8™ John

Remaval of benzene afforded the crude product as a solid which was purified by

10 column chromatography on silica gel using hexane/EtOAc (4 : 1 v/v) as eluant.
0.15g (60%) of thiocyclohexanoic acid N-phenylhydrazide was obtained as an off
white solid. "H NMR (CDCl,) & 0.8-2.4 (m, 11H), 5.65 (br, 1H), 7.1-7.6 (m, 5H);
BSMS caled (Cy5H, N,S): 234.1; found: 235.1 (M-+H)".

Example 2
15
H RCOOH; DCC; DMAP (cat) R._ _O Lawesson's RS
o, ooy R v
HsC 2 CH,Cl, N PAN
H3C NH2 H3C NH2
0CtoRT

Preparation of 2.5-Dimethoxythiobenzoic acid N-methylhydrazine: DCC (4.5g, 21.8

mmol) was added in one portion to a solution of 2,5-dimethoxybenzoic acid (3.6g,
20 mol), methylhydrazine (1.2 ml, 23 mmol) and DMAP (30 mg, cat. ) in CH,Cl, (60

20 ml) cooled in an ice bath. The reaction mixture was stirred overnight at room
temperature. The slurry was cooled at —20°C for 1 h and filtered. The CH,Cl,
solution was evaporated and the residue was dried in vacuam. The resulting crude
product was dissolved in toluene (50 ml). To this solution was added Lawesson’s
reagent (5.8 g, 14 mmol). The mixture was refluxed »for 40 min, cooled to room

25 temperature, and directly subjected to silica gel column chromatography (eluent: 25

% to 35 % ethyl acetate in hexanes) to give the 2,5-dimethoxythiobenzoic acid N-



& Sons (1991). Suitable substituents on an aliphatic group, non-aromatic 20
het erocyclic group, benzylic or aryl group (carbocyclic and het Er Bauyiy)2006

i ncl ude, r_exanmple, -OH halogen (-Br, -d, -1 and -F),_- - 0- COWN

- OOR, QW‘%W% COOH, -SOH, -NH, -NHR, -N(RR), - ,‘126%%,6-00\|H2,
-CONHR , CON(R Rb), -NHCOR , -NRCOR', - NHCONH1, -NHCONR H, -NHCON(R R1'),
-NR CONH2, -NR CONRH, -NR CON(RR), -C(ghH)-NH2, -C(=NH s-NnR, 25
-C(=NH)-N(R R), -C(=NR)-NH2, -C(=NR)-NHR , -C(=NR')-N(R R),

- NH- C(=NH) - NH2, - NH O(=NH) - NHR, - NHE C(=NMENCR R), - Nek C(=NR) - NH2, - NH
C(=NR~- NBR, - MdtiG{lEydxk&ije (\XRgR)wld BiRd) & ofiv)hitdkoRd. 'HNRMEK 3 00MIELRCDCL,):

it 21 50 S S0 (RS SHEAHS, SEEARMRET. OF | R o,

CR =CHR, -CR=CR R6, -CCR, -SH, -SO3.t'" (kis 0, 1 or 2) and 11 January
2006 WD 03/ 006429 PCT/ US02/ 21716 - 12 -NH C(=NH} NH2. R -Rd each are

i ndependent|y an aliphatic, substitutegxambpmtic, benzyl, substituted
benzyl, aromatic or substituted aromatic group, preferably an al kyl,
benzylic :or arylk group. In addri{Reon, - NRsRp, phaten toge herH 5Qﬁ%ﬁL§O orma
substituted or nsuﬁﬁtltthQ noYi- ajgHmat i ¢ héterocycli ﬁ NZN
group, non 5 £ c¢2 hef er ocyc! | group or_aryl grou% ca veian

al i phatic or subsﬁ tuted alifphat®c grouhﬂﬂhodAsubstltuenﬁj A’suﬁétlﬁuted
al kyl or allphatlc group can also have a non-aromatic heterocyclic ring, a
substituted a non-aromatic heterocyclic ring, benzyl, substituted benzyl,
aryl or substituted aryl group as a substituent. A

5  Preparation of N-Malonyl-bis[N’-methyl-N’-(thiobenzoyl)hydrazide]: To a stirred
solution of thiobenzoic acid N-methylhydrazide (0.166 g, 10 mmol), HOBtH,0O
(0.15 g, 11 mmol) and malonic acid (0.052 g, 5 mmol) in DMF (2 mL) was added
DCC (0.22 g, 10.7 mmol) at 0 °C. The resultant suspension was stirred at O °C for 1

h and at room temperature for 3 h. Precipitated material was filtered off and washed
10 with EtOAc (3 x 15 mL). Combined filtrate and washings was washed successively

with H,O (2 x 20 mL), 5% citric acid (20 mL), H,0 (20 mL), Saturated NaHCO, (20

mL) and brine (20 mL). After being dried over Na,SO,, the solvent was removed

under reduced pressure to afford the crude product as a yellow solid, which was

washed with warm EtOAc. 0.16 g (yield 80%) of pure product was obtained as a

15 yellow powder. R; 0.3 (Hexane/EtOAc 1:1 v/v); 'H NMR (CDCl,) & 3.1 — 3.8 (m,
6H), 3.4 (s, 2H), 7.1 — 7.45 (m, 10 H), 9.5~ 10.5 (m, iH) ppm; ESMS caled
(C,oH,N,0,8,): 400.1; found: 399.1 (M-H)".




substituted aliphatic, non-aromatic heterocyclic group, substituted aryl, or
10 substituted benzyl group can have nore than one substituent.lﬂﬁﬁ‘&?ﬁﬁp6
"arylene" refers to an aryl group which is connected to the r el nder -0

t he nol egud g3/60643900 ot her bonds. By way of exanple, the stpigipgoe20f¢a

1, 4- phenyl ene group is shown bel ow. 15 Substituents for an aryl ene group
areas described below for an aryl group. The present invention is
illustrated by the follow ng exanpl es,~1hich are not intended to be
limting in any way. EXENPLI FI CATION Exanple | 11 January 2006 WO

03/ 006429 PCT/ US02/ - NH B P ti f ..Thi l. [
acid N phenyl hydra#g(é%%ﬁeﬁ%m Wﬁscz)gqigd(t‘ggg ?ﬁg%%ﬂ@%ﬁhym{ﬁé%ﬁpg %]I)(Z\%g’géc?% ,
dry dichl or Oﬁw—ﬁ%mgn{ zid@-?B).?i% . 2REn dT}-adOUBR R L RMd ddd o g,%%ﬁ{éﬂ) @htrgwﬁy |

di carbonate (10.9 ¢, 50 mmo was then added With stirring at
resul tant sol (20 mi) wals stitneg as 07 € r Bk reacten mixafre wasfstirred for. 11Re movml temp etahee.
vol ati |l e conponents under reduced ressur%bgffo colorlfss solid

d :
whi ch was was 88 SRV #5e0aird And0dr fad b #n E%'sé-dﬁlt? %ﬁf@ﬁﬁ w3 E e
duct . . b .
Ot ep i t hott _FOPRgy ameB Bl BHEER BEL b5 e nhlh RERCITTHEBOLE sbiifofi Bk
ilgssol VF;JI in &(%hﬁdﬁu‘atﬁ&td giigmunbvoilgne, &dcdubjredneciich@sltolaih @htciatographil
nnno was en :

(eluent: 1:4 to 2:1, ethyl acetate: hexanes) to give the title compound (3.5 g, 80 %) as
yellow powder. "TH NMR (CDCl,) 8 10.12-9.14 (2H), 7.12-6.81 (m, 6H), 4.01-3.78(m,
6H), 3.75-3.22(m, 6H), 2.82-2.62(m, 1H), 1.12-0.11(m,3H); ESMS cacld

10 (CH4N,0(S,):534.16; found: 535.1 (M+H). , )

Preparation of 2-Methvimalonvl-bis(2-Amino-2.3-dihvdro-isoindole-1-thione

2-carboxybenzaldehyde (150 mg, Immol) and carbazic acid (132 mg, | mmol) in
40 m] methanol was stirred at room temperature for 4 h. To this solution was added Pd/C
15 (60 mg, containing 50 % H,0), the reaction was under H, atmosphere for 3 h. The
reaction mixture was filtered, and the solvent was evaporated. The resulting residue was
subjected to silica gel column chromatography (eluént: 20% to 50 %, EtOAc in hexanes)
to yield 50 mg of product. 'H NMR (300MHz, CDCL,): 8.71-7.45 (m, 4H), 4.78 (s, 2H),
1.61(s, SH). The resulting product was dissolved in CF;COOH (5ml), stirred for 30 min.
20 The CF,COOH was evaporated, and the residue was subjected to silica gel column
chromatography (eluent: 50% to 0%, hexanes in EtOAc) to give 2-amino—2,3-dihydro-
isoindol-1-one (26mg) as a white solid. '"H NMR (300MHz, CDCl,): 7.85-7.39 (m, 4H),
4.54 (s, 2H). MS: 149 (M+H). Subsequent Lawesson’s thiolation and DCC coupling with
2-methylmaloic acid under conditions described above afforded 2-methylmalonyl-bis(2-
25 amino-2,3-dihydro-isoindole-1-thione) as a yellow powder. 'H NMR (CDC1,;) 8 10.35 (s,



added sIOV\Ay at 0 C The red solution was stirred at O C for half an hour
and the resultant yellow suspension was stirred at room tenper at yr. {V%O% h
before pouring into ice-H20 (100 nlL). The precipitate product was CO d
by filtrdX¥Q6H00#® washed thoroughly with H20. After one rIKéTr/‘}%IZé?ﬂTlﬁzati on
fromEtO4YH O 3.63 g 15 (95% of NP e |y 1-N Cyclo cxy'I-i"v'-ter -1
utox'y' carbon'y'111j"'di "' azide w m obt ay\ed as a white powder; inp 141-143 C;
"H NV\R (CDC13) 8 0.9-2.3 (m 1111), : 6.9 (br, 1H, 7.4 (m
5H)ppm To a sol ution of

N- Phenyl - N- Q/:@prsezqu SNm} &y, Shs0 X . bw(syBHyCEdeﬁcld((ﬁ:ZOH]g%cﬁs 464100011 )

in dichloronmethane (6 nL) was added trifl uoroacetic acid 20 at 0 C
The resul t antfoypditliloh(Mes)stirred at 0 C for half an hour. Vol atile
conponents were then renoved under reduced pressure to afford a syrup, which
was turned into a.solid upon standing; this material was briefly mxed with
cold 2 N NaCH (5 nL) for a few m nutes @f;n1&a Solid product was then

coll ected by 11 January 2006 WD 03/ 006429 PCT/ US02/21716 -14 filtration and
recrystallized fromhexane to afford cycl ohexanoic acid N phenyl hydrazi de
(0.6 g, 80%yield) as a white powder; _'H NVR (DVBO-d6) S 0.8- 3.2 (m 1H),

5.3 (s, 2H), 7.0-7.7 (m 5H; E Rz (C13H18N20): 218.3; found: 241.1
(M+ Na);. 5 A mxture of cyclo Ot cid N-pheryl h drRazFlade (0g25 g, 1.15
mmol ) and Lawesson' Reﬁgient (0.48 9.51.15 nmol) )L dily "t %ﬁne/ﬂ\zo niL)
was stirred under RefNix f - g cévl ed tOoyTo npér at ur e,
the mxture was filter through a short colum of Rll|I©a gel R g) which

was pre-washed with benzene.

!

5 Preparation of N-Malonvl-bis[N’-methyl-N’-(thiobenzovDhydrazidel: To a solution of

thiobenzoic acid N-methylhydrazine (10 g) stirred at 0 C were added subsequently
triethylamine (8.5 mL) and malonyl dichloride (3.05 mL). The reaction mixture was
stirred for 10 min, washed with water (3x50 mL), dried over sodium sulfate and
concentrated. Purification by recrystallization from methylene dichloride (35 mL) gave .

10  the product as light yellow crystals (9.0 g, 75%).

Example 5
Ra R,
Pho___X___OPh - - a
o T S APt
S ot R
R Method B R 0 0 Ry

Preparation of N-Malonyl-bis[N’ -methyl-N’-(thiobenzoyDhydrazidel: A stirred solution

of thiobenzoic acid N-methylhydrazide (1.66 g, 10 mmol) and diphenyl malonate {(1.30 g,
15 5.08 mmol) in dry THF (100 mL) was heated to reflux for 72 h. Volatile components

were then removed under reduced pressure. The crude product was purified by column



Renoval of benzene afforded the crude product as a solid which was purified
by 10 col unm chromat ography on silica gel using hexane/ Et QAc ( J&n ar}yioo%s
eluant. 0.15g (60% of thiocycl ohexanoi c acid N phenyl hydra2|

obt ai nedy@93@s4®§f white solid. 'HNMR (CDC13) 8 0.8-2.4 ¢ /U%%E})zn]é 65 (br,
1H), 7.1-7.6 (m 5H); ESMS calcd (C13H RN, S): 234.1,; found 235. M+H) .
Exanmple 2 15 H ,N., H3C NH2 RCOCH, DCC;, DMAP (cat) CH2C12 OCtoRT H3C N,
NH2 H3C N, NH2 Preparation of 2.5-D netl8exyt hi obenzoic acid

N- et hvl hydrazi ne: DCC (4.5g, 21.8 mml) was added in one portion to a

solution of 2 dnnet hoxybenzoic acid (3.6g, ..20 nol), th dra2| ne (1.2
m, 23 mol) cmmpplexa@n fijica gglusing 3nm€iI§T€I of h@é@wz?@drﬁt?;eﬁt?c% t keradientce

bath. The re r S nyine
slurry was coo egﬁa‘{M%c?%’o }16?#5%?% ﬂ.@éﬁbﬁuéﬂ%@e&&ﬁﬁﬁ% |(l;[{r-11 1
evapor at ed amt- (t}lﬂebémmjhlﬁirm&e]dzvas&mtalﬂed/@cajyanowﬁbmvd@smd piygical pdperties @ﬁuct
was di ssolved in toluene (50 m). To this solution was added Lawesson's

reagent (5. 8tls campawis Was Featieal fa hesama roduct bix ebtaingf brdhawymthetisapvig t o
room 25 tenp rat and dlrectly subjected to silica gel colum
Pap Ay TiEeh BRYe

chr omat og
Example 6
i DCC, DMF |
NH2 > , O O
Oy e QO 2 RS )
s H
HOMOBk
1) TFA
| O |
. 2) DCC, DMF N'N N
s H

S

/O\©\)‘\N-NH2
I
@

I

A slurry of thiobenzoic acid N-methylhydrazide (1.0 g, 6 mmol), mono-tert-butyl
malonate (1.0 mL, 6 mmol), HOBtH,O (0.98 g, 7.2 mmol), and DCC (1.34 g, 6.5 mmol)
10 in DMF (5 mL) was stirred at 0 °C for 3 h and then at room temperature for 3h.
Precipitated material was filtered off and washed with EtOAc (3 x 20 mL). Combined
Altrate and washings was washed successively with H,O (2 X 20 mL), 5% citric acid (20
mL), H,0 (20 mL), saturated NaHCO, (20 mL) and brine (20 mL). After being dried over
- Na,S80,, the solvent was removed under reduced pressure to afford the crude product as a
15 éolid, which was washed with Et,0. 0.94 g (yield 51%) of puré product N”-methyl-N’-
thiobenzoyl—hydraiinocarbonyl)-acetic acid tert-butyl ester was obtained as a yellow
powder. 'HNMR (CDCl,) 6 1.6-1.7 (ds, 9H), 3.1-4.1 (m, 5 H), 7.3-7.7 (m, 5H), 9.7-10.3



%to 35 %ethyl acetate in hexanes) to give the 2,5-di nethoxythi obenzoic

acid N WD 03/006429 -15 11 January 2006 PCT/US02/ 21716 et hyl | yg¥§

' .7
g, yield: 82% as off-white solid. "H NWR (300MHz, CDC13): S 688&@&3&0&?
3H), 5.46V()§,3/0Q(1'-"I¥5_3 3.84(s, 3H), 3.82 (s, 3H), 3.28(s, 3H) .PEKHRPIE'® S R3 R2

RNNH2 + HOO Oi R DCC, DVF Method AISIITI HR3 RZ HS RN.N(NNAR R, O

O R 5 Preparation of N-Mal onyl - bi sf N

a stirred

-ngt hyl - N - (t hi obenzoyl ) hydrazi del : To
sol ution of thiobenzoic acid N methyl hydrazide (0.166 g, 10

mmol ), HOBtH20 (0.15 g, 11 mmol) and malonic acid (0.052 g, 51nnol) in DVF
(2 m) was added 1% (BSRR Gical® F1,M k):absoubs: e egel tant suspensi on
for 1 h and at ) h

was stirred at 0 °

roomtenperature for Precipitated

material was filterfesblotidn af’-MethddN ’-thiobenzoyl~hydrazhlocarbonyl)-écetic acid ters-butyl

ester (0.19g, 0.6 mmol) and TFA (0.12 mL, 1.6 mmol) in dry DCM (10 mL) was stirred
at 10 °C — 15 °C for 12 h (reaction was monitored by TLC). Volatile components were
5 removed under reduced pressure (bath temperature below 5 °C). After being dried in

vacuo, DMF (3 mL) was added followed by the addition of DCC (0.13 g, 0.6 mmol),
HOBt'HZO (93 mg, 0.7 mmol) and Thio-2,5-dimethoxybenzoic acid N-methylhydrazide
(0.13 g, 0.57 mmol). The resultant solution was stirred at 0 °C for half an hour and then
at room temperature for 3h. Precipitated material was filtered off and washed with

10  EtOAc (3 x 10 mL). Combined filtrate and washings was washed successively with H,O
(2 x 10 mL), 5% citric acid (10 mL), H,O (10 mL)), Saturated NaHCO, (20 mL) and brine
(20 mL). After being dried over Na,SQO,, the solvent was removed under reduced pressure
to afford the crude product as an oil, which was purified by SGC (4:1 hexane/EA to 2:1
EtOAc/Hexane). 0.14 g (vield 53%) of pure product was obtained as a yellow powder. 'H

15 NMR (CDCl) 6 3.1-3.9 (m,' 18H), 6.7-7.4 (m, 9H)i:>pm; ESMS caled (C,, H,,N,0,5S2):
460.1; found: 461.1 (M+H)".

Example 7
[ j | O O (j Lawessen's Reagent
N.HMHN PhH, reflux, 1h
S S
IS S
N.N,U\)LN.N
s H H s

20 A stirred mixture of N-malonyl-bis-[N’-phenyl-N’-(thioacetyl)hydrazide) (0.1 g,
0.25 mmol) and Lawesson’s reagent (0.15 g, 0.37 mmol) in dry benzene (20 mL) was

heated to reflux for 1 h. After being cooled to room temperature, the mixture was filtered



10 with EtOAc (3 x 15 nL). Conbined filtrate and washi ngs was washed
successively with HO (2 x 20 nmL), 5%citric acid (20 nL), HZQl(J%Ru@é
Saturated NaHCO3 (20 nlL) and brine (20 nL). After being dried over g%
t he sol veyth oy@ssdoenoved under reduced pressure to afford gdeusiude;gr oduct
as a yellow solid, which was washed with warmEtOAc. 0.16 g (yield 80% of
pure product was obtained as a 15 yell ow powder. Rf 0.3 (Hexane/EtQAc 1:1
viv); "H NTMR (CDC13) 6 3.1 - 3.8 (m-206H), 3.4 (s, 211), 7.1- 7.45 (in, 10
H, 9.5 - 10.5 (m 1H ppm ESMS calcd (Ct9H20MO, S2): 400.1; found: 399.1
(MH'. 20 Preparation of N.(2-Meth)l nal. -bis1IN - | =N .- .5-..

di net hox) , I t HEeeghe @’FT ﬂé%ilé@zﬁ%ﬁ‘ﬁ’a%’fgaj‘éﬁh%%éé‘g ﬁ@%é@gﬁﬁ%}‘& washings

PCT/ US02/ 217 5 e j

2, 5-di ni et hO);?)%%ehl 0 enzo%lfcild g%?%gﬁﬁwm%%?%ﬁg?f%gﬁr?'Bﬁg%%&%@%lﬁ%??ggﬁgy

2- met hyl mal onneilizaigdl (iBxgpe tb#4: hhetanelBIOARKo 2( Phexant/Et@Athaffdrded Nag at 0 C.
The reaction rﬁxturengfvlas, stirred for, 1h at_room,t enperature. (T e slurry_was

cool ed at - 2benemalpnyl-BistN phangl-8- thivpeetyisidrads) aa cleer Hrw (V4 18, E'GhcHs
(300 m), swagheg Zébtc{l _ g ' T t .
sol ution \%/as coécen ?\éb?%gbt%%?ﬁngggdm%&ﬁ%%,gﬁam@u%?@%f dt(g?gﬁf’li@;:gg) ‘gel
col um chr omas @6 afohyd: 438 uetH)1: 4 to 2: 1, ethyl acetate: hexanes) to give
the title conmpound (3.5 g, 80 %9 as vyellow powder. 'H NVR (CDCl1l3) 6
10.12-9.14 (2H), 7.12-6.81 (in, 6H), 4.01-3.78(m 6H), 3.75-3.22(m 6H),
2.82-2.62(m IH, 1.12-0.11(m 3H); ESMS_cacl 0 (C44H3(, N406SZ) : 534. 16;
found: 535.1 (M+H). Preparation of NSE}‘ampggl

2- Met hyl mal onvl - bi s(2- Am no- 2, 3-di bydr o-i soi ndol e-1 -t hi one)

1
ON, NHgz P:‘.S_'n benzene @\N,NHZ

fc Reflux fs

To a stirred solution of Cyclohexanoic acid N-phenylhydrazide (0:1 g, 0.45
10 mmol) in dry benzene (5 mL) was added P,S, (0.2 g, 0.45 mol). The resultant suspension '
was heated to reflux for 3 h. After being cooled to room temperature, the mixture was
diluted with benzene (5 mL) and was filtered through a short column of silica gel (2 g),
washed with benzene and 2:1 hexane/EtOAc (15 mL each). The filtrate and washings
were combined and concentrated to afford a solid. Crystallized from hexaﬁe to provide
15  the intermediate thiocyclohexanoic acid N-phenylhydrazide as an off white solid; ; 'H
NMR (CDCL) & 0.8-2.4 (m, 11H), 5.65 (br, 1H), 7.1-7.6 (m, 5H); ESMS calcd
(CsHgN,S): 234.1; found: 235.1 (M+H)™. '
Example 9
The compounds shown below were prepared by the procedures described above.

20 Analytical data is provided for these compounds.



S'S HH N—N N—N O 0 2- car boxybenzal dehyde (150 ng, Imol) and carbazic acid
(132 ng, 1 nunol) in 40 nl nethanol was stirred at roomtenperaj Wérﬁla{?pioo‘é
h. To this solution was added Pd/C 15 (60 ng, containing 50 % H20)

reacti on WA$30M4eY H, at nosphere for 3 h. The reaction mi RETHE03(24316
filtered, and the solvent was evaporated. The resulting residue was
subjected to silica gel colum chromatlozgiraphy (eluent: 20%to 50 % EtQAc in
hexanes) to yield 50 ng of product. NVR (300MHz, CDCI3): 8.71-7.45 (rn,
4H), 4.78 (s, 2H), 1.61(s, 9H). The resulting product was dissolved in
CF3COOH (5nl), stirred for 30 mng 20 The CF3COCH was gvaporated, and the
resi due was subjected to silica g¢l coljum chrommtogrigphy (eluent: 50%to

0% hexanes in EtOQAc) to giyve 2- ki no}Bl 3- drov__i sefad -one (26ng) as
a white solid. 'H NVR (30¢ CDCL3y™: Wrﬂ\! 4H) , 34 (s, 2H). M
-149 (MtH). Subsequent Lawg S thilol atiion an DCC‘coupI th

2- et hyl mal oi ¢ aci d under g tions desc?i bed®above af f orded

2- met hyl mal onyl - bi s(2 25 am no- 2, 3-di hydro-i soi ndol e-1-thione) as a yellow
powder. 'H NMR (CDC13) 6 10.35 (s, WD 03/006429 11 January 2006

PCT/ US02/ 21716 -17 2H), 8.21-7.51(m 8H), 5.15(s, 4H), 1.62 (s, 3H); ESM5

cacid (CZOH78MQHTR) (crIeD) §9:1 - 3 3R srrt sl &, oM. 1 PRl 8 ot 9.5- 10.5 (m,
1H) ppm; ESMS calcd (C,gH,,N,0,S,): 400.1; found: 399.1 (M-H)".
S

5 M NMR (CDCl,) & 1.0-1.35 (m, 6H), 3.0-4.3 (m, 6H), 7.05-7.40 (m, 10H), 9.1-10.1 (m,
2H); ESMS cacld (C,,;H,,N,0,S,): 428.8; found: 427 (M-H)". Anal Calc For |
C,H,.N,0,S, (428.13) C, 58.85; H, 5.64; N, 13.07; S, 14.96. Found: C, 58.73; H, 5.62;

N, 12.97; S, 14.96.
S H H S
SRS
VY

10 'HNMR (CDCL)& 0.7-1.0 (m, 6H), 1.4-1.9 (m, 4H), 3.1-4.2 (m, 6H), 7.1-7.4 (m, 10H),
8.9-10.2 (m, 2H) ppm; ESMS (C,H,,N,0,S,): 456.1; found: 455.1 (M-H)™.

SassSae

mp 141 — 143 °C; "H NMR (CDCL,) § 0.6-1.05 (m, 6H), 1.1-1.9 (m, 8H), 3.0-4.2 (m, 6H),
7.0-7.35 (m, 10H), 8.9-11 (ms, 2H). ESMS (C,sH,,N,0,S,): 484.2; found: 483.1 (M-H)".

15 Anal Calc For C,;H,,N,0,S, (484.2) C, 61.95; H, 6.65; N, 11.56; S, 13.23. Found: C,
61.98; H, 6.52; N, 11.26; S, 13.16.




R 00 RLRANNH 00 RIRNN 'NNARR3R2SC C g RRS5 Preuaration

of N- Mal onyl -bi s[N -net hyl -N -(thi obenzoyl hvdrazidel: To a sol uti

t hi obenzoic acid N-nethylliydrazine (10 g) stirred at 0 C Wereulald]g{e?t(lja%2006
subsequeRid MmetsHbet hyl amine (8.5 nL.) and mal onyl dichlori ). The
reaction gxture was stirred for 10 mn, washed with wat é’(réer(‘%i‘}%%?ﬁ% dried
over sodiumsulfate and concentrated. Purification by recrystallization
from net hyl ene dichloride (35 nL) gave22lO the product as |ight yellow
crystals (9.0 g, 75%. Exanple 51 I I R Mthod BRI 0 0 RlL R3 2 PhO, OPh
R 9 R HO O RAN'N N NAR Preparation of

N- Mal onyl - bi s[ N - met hyl - N - (t hi obenzoyl yhvdr azide 8 A stirred solution of
t hi obenzoi ¢ acid N-met hyl i ydrazide é,ﬁmﬂw\ nd di phenyl nmal onate

(100 mL) sh‘eato reflux for 72 h.
Vol atile conponents were then pved urfder @ educed pe#ssure. The crude

(1.30 g, 15 5.08 nnmol ) in dry
product was purified by colum 11 January 2006 WD 03/006429 PCT/ US02/ 21716
-18

"HNMR (DMSO-d,) 8 0.4-0.9 (dd, 3H,1=7), 2.7 (q, 1H), 3.1 ~ 3.6 (m, 6H), 7.1 = 7.5
(m, 10H), 10.9 (br, 2H)ppm; ESMS (C,0H,,N,0,S,): 414; found: 413 (M-H)".

'HNMR (CDC1,) 8 0.5 (t, 3H,J =7), 1.1-1.6 (m, 2H), 2.7 (t, 1H, T = 7), 3.1 - 3.3 (m,
6H), 7.0-7.3 (m, 10H), 10.25 (s, 2H) ppm; MS (C,,H,,N,0,S,): 428.1; found: 427.1 (M-
H)".

10 'HNMR (CDCL) § 0.5 (d, 6H, I =7), 0.9-1.2 (m, 1H), 3.0-41 (m, 7H), 7.1-7.4(m, 10H)
10.3 (s, 2H)ppm; ESMS (C,,H,,N,0,S,): 442.1; found: 441.1 (M-H)".

"H NMR (CDCL) & 0.4-1.3 (m, SH), 1.5-1.8 (m, 2H), 3.0-3.7 (m, 6H), 7.1-7.5 (m, 10H),
15 11 (5, 2H)ppm; MS (C,3H,,N,0,S,): 456.1; found: 455.1 (M-H)".



chromat ogr aphy on silica gel using a mxture of hexane and Et QAc as.el uant
(gradient from4:1 v/v to 1. 1 v/iv). 1.07 g (5 1%yield) of pur@l%ﬂg

"N- mal onyl - blsLﬁN net hyl - - (t hi obenzoyl ) hydrazi de] -was obtai ned as a ye ow
powder . THEOPRPEHEAI pr opertl es of this conpound was i dentPERUSOW2UTHe sane
product by obtained by the synthetic route 5 descri bed above. Exanple 6 S
N.NH2 DCC, DMF | HO L 1) TFA 2) DCC, DIVE SSOONNXO-SHASlurry of

t hi obenzni ¢ acid N nethyl hydrazi de (1. Ua 6 mmol ), rnonD-tert-butyl

mal onate (1.0 nm., 6 nmol), HOBtHzZO (0.98 g, 7.2 mml), and DCC (1.34 g, 6.5
nunol) 10 in DMF (5 nL) was stirred at C for 3 h and then at room
tenperature for 3h. Precipitated materi s filtered off and washed with
Et OAc (3 x 20 nnL). Conbined filtrate shi ngs was washed successively
with H2O (2 X 20 nL), 5%citric aC|d 20|—|rrL , Saturated NaHCO3
(20 nL) and brine (20 m.). After NN Nia.2 t he sol vent was
renoved under reduced pressure t ‘foqd the c udq pr as a

'H NMR (CDCL,) & 2.1 (d, 2H, J =7), 2.9 (t, 1H, J =7), 3.1-3.5 (m, 6H), 6.8-7.4 (m, 15
H), 11 (s, 2H)ppm; MS (C,H,N,0,S,): 490.1; found: 489.1 (M-H)".

S H H S
N” °N
Lo o J
5 'H NMR (CDCl,) § 0.4 (d, 3H, I = 7), 1.0-1.4 (m, 6H), 2.75 (g, 1H), 3.0-4.3 (m, 4H),
7.1-7.4 (m, 10H), 10.6 (s, 2H); ESMS Calc For (C,,H,N,0,S,): 442.1; found: 441.1 (M-

H)*; Anal Calc For C,,H,N,0,S, (442.15) C, 59.70; H, 5.92; N, 12.66; S, 14.49. Found:
C, 59.64; H, 5.92; N, 12.59; S, 14.47.

MEN’HWH‘N%
270

10 'HNMR (DMSO-d,) 6 0.9-1.8m, 22H), 3.1-3.5 (m, 2H), 7.2-7.6 (m, 10H), 11.1-11.7
(ms, 2H) ppm; ESMS caled (C,;H;N,0,S,):536.3; found: 537.3(M-H)".

s NNWM S
O LA



15 SO|Id V\/mch was washed with Et,O 0.94 g (yield 51% of pure product
N - et hyI N - thiobenzoyl - hydrazi nocar bonyl) acetic acid tert-Ryt ﬁéua?\f}@
was obtained as a yellow powder. '"H NVWVR (CDCl13) 6 1.6-1.7 (ds, d

(m 5 Hwo?3/806d429/ (m 511), 9.7-10.3 11 January 2006 WO 9671“@)@6&29716

PCT/ US02/ 21716 -19 (ds, 1H) ppm ESM calcd (C,, HZON, @3S): 308; found: 307
(MH) .. Asolution of N -Mthyl-N -thiobenzoyl -hydrazi nocarbonyl)-acetic
acid tert-butyl ester (0. 199, 0.6-2awl) and TFA (0.12 nL, 1.6 nrnol) in
dry DCM (10 nL) was stirred at 10 C 15 C for 12 h (reaction was nonitored
by TLC). VoI atil e conponents were 5 renoved under reduced pressure (bath

t enper at ur e HoMR(BMS0-dgrG 320 i P—’@) dr 1€ (nn 20Ak 4.5 (M PpriiBSMasakkdded
foll owed b 0 6 mol HOBt H, O (93 , 0.7
mol ) and %@@ﬁg?@gﬁ;ﬁ?ﬁg@m, ézlg&i?%ﬂ' met hyl %ydr azi de (8_ 13”3, 0.57

mmol ). The resultant solution was stirred at O C for half an hour and then
at roomtenperature for 3h. Precipitated material was filtered off and

washed with 10 EtOAc (3 x 10 m) SConpi ned futrate and washi ngs was washed
successively with H2O (2 x 10 o citri g acld 0O nm), HO (10 M),

Sat urated NaHCO3 (20 i) and (Zm At er ng dried over Na0S04,
the solvent was renoved unrge ducéd p®es§hre, t oNa @d/the crude product
as an oil, which was puriffed by SGC (4:1 hexane/ EA to 1 Et QAc/ Hexane).
0,14 g (yield 53% of pure product was obtained as a yell ow powder. "H 15

NVR (CDC13) 6 3.1-3.9 (m 18H), 6.7-7.4 (m 9H) ppm ESM cal cd
( C21H, 4NA04B2YMR (eDCY;) SBAUAG: (my84H), (. 6479 tm, EDa kDK s, 2H) ppng BSMS caled

5 (C,;H,N,0,S,): 460.2; found: 461.2 (M+H)".

S H H S
jeshatas!
o 1 o o | o

'H NMR (CDCL,) § 2.65-3.60 (m, 8H), 7.2-7.4 (m, 8H), 11.1 (br, 2H); ESMS calcd
(C1oH,,CLLN,0,S,): 468.0; found: 467.9 (M-H)".

10 'HNMR (CDClL,)80.4(d,3H,)=7),2.7(q, 1H,1=7), 3.0-3.8 (m, 6H), 7.2-8.2 (m,
8H), 10.5-10.7 (ms, 2H) ppm; ESMS calcd (C,,H,,CL,N,0,S,): 482.0; found: 481.0 (M-
H)".

NO, , NO,



(NNN)~xNNS HH S S Lawessen's Reagent PhH, refux, ITh 1 SSI N N-U,
NNNHHS20 A stirred mxture of 11 January 2006
N- mal onyl - bi s-[ N - phenyl -N - (thi oacetyl)irydrazide) (0.1 g, 0.25 nmno an
Lawesson' VO 8HBA2Y (0. 15 g, 0.37 mmmol) in dry benzene (20 mOT/URR221M&at ed t o
reflux for 1 h. After being cooled to roomtenperature, the m xture was
filtered 11 January 2006 WO 03/ 006429 I?g[/ US02/ 21716 -20 through a | ayer of
silica gel, washed with THE (2 x 15 nL)." The filtrate and washings were
conbi ned and concentrated under reduced pressure. Flush col um

chr omat ogr aphy: i1 el g. \ 7 e = tAn2j .
oxane! S oy H %g%b@)g A o Ghepangnt 6,397, 3 (RexBN . Gk e, 81219 (s, 28D);

bi st hi onal ony | ESIMS] dallediWed NI SHhiemey fouhd. ydiddixie) as a clear syrup (16
ng, 15%9. "H5 NWMR (CDC13) S 3.80-3.95 (ni, SH), 7.02-7.30 9m 10 H). ESMS
cal cd (C19H20NQ4): 432,06; found: 433.0 (MtH)+. Exanple 8 To a stirred

sol ution of Cyclohexanoic acid N-pheryl hydrazide (051 g, 0.45

H H
O Y0
ol 00 o

 'H NMR (CDCL) & 3.1-3.9 (m, 14H), 6.7-7.8 (m, 8H), 9.0-10 (m, 2H) ppm; ESMS calcd
5 (CpH,N,0,8,): 460.1; found: 459.1 (M-H)™.

(SBR-11-5032): '"H NMR (CDCl,) & 3.0-3.9 (m, 14H), 6.7-7.3 (m, 8H), 9.0-10 (m, 2H)
ppm; ESMS calcd (C,,H,,N,0,S,): 460.1; found: 459.1 (M-H)*,

S

N7 N
S Y T

10 'H NMR (acetone-dy) 8 3.5 (s, 2H), 6.45 (d, 2H, T =5), 6.9 (d, 2H, I = 5), 7.2-7.6 (m,
" 12H), 10.6 (s, 2H) ppm; ESMS calcd (C,H,0N,O,S,): 504.1; found: 503.1 (M-H)".

NN YN
| o | 6 o |




10 mml) in dry benzene (5 nL) was added PISS (0.2 g, 0.45 nol). The.
resultant suspension was heated to reflux for 3 h. After bein
roomtenperature, the mxture was diluted with benzene (5 rL)QIq%m\/?/&ﬂdea
filteredybhsev@BRea short colum of silica gel (2 g), washeg,MobRi1AgNzene
and 2:1 hexane/Et OAc (15 nL each). The filtrate and washi ngs were conbi ned
and concentrated to afford a solid. Crystallized from hexane to provide 15
the internedi ate thiocycl ohexanoi ¢ aci2d- N- phenyl hydrazi de as an off white

solid; ; "H NWR (CDCI3) S0.8-2.4 (in, | IH, 565(br 1H) 7.1-7.6 (m
5H); ESMS cal cd C1l3HL8N2S): 234.1; found: 235. E " nple 9 The
conpounds sh¢ GO E0)5 2B (B EEDY3 006, FHOCAUfL2 %éﬁﬂ@@d@@é@épm 20

Anal ytical d pr, [ > _ anuary 2006 WO

03/ 006429 Pc%tﬁ%égﬁflﬁi%eﬁfgllﬁﬁb@%ﬂm%%%ﬂggi16%%:. - 3.8 (m 6H), 3.4 (s,
2H), 7.1- 7.45 (m 10 H, 9.5 - 10.5 (m 1H) ppm ESMs cal cd
(C19H20ON402S2) : 400.1; found: 399.1 (MH)' . Ss HH NN 5'HNW (CDC13) 6
1.0-1.35 (m 6H), 3.0-4.3 (m 6H), 7.05- 40(m 10H), 9.1-10.1 (m 2H);
ESM5 caccd (C21H24N402S2): 428, 8 found 427 (MH. Anal Cale For
C21H24N402S2 (428.13) C, 58. 85; 8.644 N, 134073 S;014.96. Found: C,

58.73; H, 5.62; N\“/\“/Nhi

"H NMR (CDCl,) § 10.06-8.82 (2H), 7.16-6.81(m,6H), 4.01-3.81(m, 6H), 3.78-
3.11(m,6H), 2.81-2.58(m,2H): ESMS cacld (C,sH,gN,O¢S,): 520.15; found: 521 (M+H).

W

'H NMR (CDCl,) & 10.38-9.01 (2H), 7.12-6.82 (m, 6H), 3.92-3.78(m, 12H), 3.75- |
3.06(m, 6H), 2.61-2.51 (m, 2H); ESMS cacld (C,;H,N,0,S,): 520.15; found: 521
(M+H).

S H S
o 2 MR AL o
~ N' ‘N ~

o o o | [j

'"H NMR (CDCL) & 9.45-8.63 (2H), 7.18-6.81 (m, 6H), 4.01-3.80(m, 6H), 3.78-3.24(m,
6H), 2.62-2.50(m, 1H), 1.74-0.11 (m, 3H); ESMS cacld (C,,H;,N,0,S,):534.16; found:
535 (M-+H).



N, 1297 s 14.96. 10 'H NMR (CDC13) 8 0.7-1.0 (in, 6H), 1.4-1.9 (m 4H),

3.1-4.2 (m 6H), 7.1-7.4 (m 10H), 8.9-10.2 (m 2H) ppm ESMS 11 January 2006

(C23H28N402S) : 456.1; found: 455.1 (MH+ S B HH 141- 1437 C
NVR (CDCI9 00864391 05 (m 6H), 1.1-1.9 (m 8H), 3042 EET
(m 10H), 8.9-11 (ms, 2H). ESMS (C25H32NAMRS2): 484. 2; found 483.1 (MH"

"H

/6]|S|5)2/217?60 7. 35

15 Anal Cale For C25H32N402S2 (484.2) Gy 61.95; H, 6.65 N, 11.56; S, 13.23.
Found: C, 61.98; H, 6.52; N, 11.26; S’ '13.16. 11 January 2006 WD 03/ 006429
S22 H IN, 0 0 PCT/US02/21716 ' H NMR (DI\/SOdG) 50.4-0.9 (dd, 3H, J =7), 2.7

1H)

(q
(C OH22NT402S2) : 414; found: 41@)&) \H/N\”/Ni N .00

, 3.1 - 3.6 (m 6H), 7.1- 7.58 rplIOH) 10§(br 2H) ppm ESMS

N

'H NMR (CDCL,) 8 10.19-8.61 (2H), 7.26-6.52(m, 6H), 3.81-3.08(m, 8H), 3.01-2.88(m,

12H). ESMS cacld (C,,H;N,0,S,): 486.19; found: 487 (M+H).

Cl Cl

5 'HNMR (CDCL) & 9.92-8.80 (2H), 7.41-6.72 (m, 6H), 4.01-3.81(m,6H), 3.80-3.15

(m,6H), 2.76-2.42(m, 2H); ESMS cacld (C;;H,,CLLN,0,S,):528.05; found: 529(M-+H).

Cl Cl

'H NMR (CDCl,) & 10.21-9.02(2H), 7.60-6.81 (m, 6H), 4.14-3.88(m, 6H), 3.87-3.18

10 (m,6H), 2.84-2.65(m, 1H),1.10-0.16 (m, 3H); BSMS cacld (C,,H,,CLN,0,S,): 542.06;

found: 543(M+H).



'H NMR (CDC13) S 0.5 (

) t, 34 J =7), 1.1-1.6 (m 2H), 2.7 (t, 1H J =
3.1- 3.3 (m 6H, 7.0-7.3 (in, 10H), 10.25 (s, 2H ppm NB(@?%&W§)
428.1; found: 427.1 (M 10 'H NMR (CDC13) 5 0.5 (d, 6H, 1 =7), 0.9-1
1H), 3. W@w3/0emeeoH), 7.1-7.4(nl, 10H) 10.3 (s, 2H) ppm EBVMBUSGLER@MO, S, ):
442.1; found: 441.1 (MH+ "HNWR (CDC13) 8 0.4-1.3 (in, 5H), 1.5-1,8 (m
2H), 3.0-3.7 (in, 6H), 7.1-7.5 (m 1 OH), 15 11 (s, 2H ppm NS
(C23H, 8N402S2) : 456. 1; found: 455.1 (B8+)+. 11 January 2006 WD 03/ 006429

(

%

13) S 2.1 (d, 2H,"J =7), 2.9 (t, 1H J
in; MS (C26H26N402S2):
J=7), 1.0-1.4

OH), 10.6 (s, 2H):
'» Anal Cal c For

PCT/ US02/ 21716 -23 H N 'H
=7), 3.1-3.5 (m 6H), 6.8-7.
490.1; found: 489.1 (MH)+.
(m 6H, 2.75 (q, -1H), 3.0-4.
ESMB Cal ¢ For (C22H26N402S2): 41|1 (
C22H26NARS2 (442.15) C, 59.70; 2. 66; 4.49. Found: C,
59.64; H, 5.92; N, 12.59; S, 14f47. 10 HNI\/R(DIVBO ) S0.9-1.8m 22H),
3.1-3.5 (m 2H) 7.2-7.6 (m 1C]—I) 11.1 -11.7 (nms, 2H) ppm ESMS cal ed
(C29H3ANMM2S2) : 536. 3; found: 537.3(MH)+. 11 January 2006 WO 03/006429 -24
PCT/ US02/ 21716 'H NVR (DVSO-d6) 8 3.20 (br, 2H), 7.1-7.6 (m 20 H), 11.5 (s,

2H) ppm ESMBEOVBE(CDCL) § 10.02-9.20 (2H), 7.63-7.01 (m, 6H), 4.21-3.23(m, 6H), 1.88-1.36 (m,
2H); ESMS cacld (C,,H,;F,N,O,S,): 472.07; found: 473 (M+H). |

F S H M S F
N.N\HJYN.N
F F

5 'HNMR (CDCL) § 7.93-7.61 (2H), 7.40-6.92 (m, 6H), 3.98-3.41 (m, 6H), 2.19-0.93 (m,
4H); ESMS cacld (CpeH,¢F,N,0,S,): 486.08; found: 487 (M-+H).

Ny

S Cli

Cl Cl

'H NMR (CDC,) 8 10.12-9.21(2H), 7.67-7.23 (m, 6H), 3.94-3.22 (m, 6H), 2.01-1.21 (m,
2H); ESMS cacld (C,,H,;C1,N,O,S,): 535.95; found: 537(M+H).

cl S q H S CI
AL,

O O
10 Cl . Cl



(029H24N40282) 524.1; found: 523.1 (MH'. 'HNWR (CDO3) 8 3.0-4.3 (m
14H), 6.6-7.5 (m 8H), 10.4 (s, 2H) ppm ESNS cal ed 5 (021H24N41qz;§g,)ary2006

1460.2; foynd: 4612 (MH)'. G H N N-,01 | O 'HNWR (ED13
2.65-3. 60 (M S% 7.2-7.4 (m 8H), 11.1 (br, 2H) ESNB caldd 00212116

(C19H, BC12N40282) 468.0; found: 467.9 (MH'. 10 "H NWR (CDC13) 8 0.4 (d,
3H, J =7), 2.7 (q, 1H J =7), 3.0-3.9g¢m 6H), 7.2-8.2 (m 8H), 10.5-10.7
(ms, 2H) ppm ESMS cal cd (C2D- 120C12N402S2): 482.0; found: 481.0 (M H'. H
H N'NNNOOZ1N® NO2 11 January 2006 WD 03/006429 PCT/ US02/21716 - 25-
'H NVR ( CDC13)'HSNRIFO{GDEI] 617’&]—0’23 1213} A4.56-3. 09 (D), &%BJB(WH}J"ESMS)C&R(S
2H); ESMS cal cd C10H13N60682) ;. found: 489.0 (MH'. '"H NVWVR (CDC13)
S 3.1-3.9 (in( CLY,GS7): $4046; épi}nd §SbNMdH)m 2H) ppm ESMS cal cd

©fkl‘\ O O::,'__:O~d T T T

'H{ NMR (CDCl,) & 9.92-9.01 (2H), 7.38-7.15 (m,3H), 6.66-6.51 (m,3H), 3.98-3.75
5 (m,12H), 3.72-3.21(m,6H), 2.01-0.42 (m, 4H); ESMS cacld (C,H,,N,04S,):534.16;

found: 535 (M+H).
S H H S
N,N\ﬂ/\”/N.N
I o o !

'H NMR (CDCl;) 8 10.51-9.82 (2H), 7.42-6.80 (m, 6H), 3.92-3.04(m, 6H), 2.60-1.21
10 (m, 14H); ESMS cacld (C,;H,N,O,S,): 456.17; found: 457(M+H).

S y oS
NN’N\H)\WN"N A
A |

O O =

T T

'] NMR (CDCL,) § 10.51-8.82 (2H), 7.11-6.89 (m, 6H), 3.81-3.02 (m, 6H), 2.40-1.02
(m, 16H); BSMS cacld (C,H,oN,0,S,): 470.18; found: 471 (M+H).



5 (C21H24N404S,): 460.1; found: 459.1 (MH)'. (SBR 11-5032): 'H NMVR ( CDC13)
S30-3.9 (m 1411), 6.7-7.3 (m 8H), 9.0-10 (m 2H) ppm ESNSI?QM&%ZOO
(C,, H24N404S2): 460.1; found: 459.1 (MM. 10 "H NWR (acetone-d6) S 3.5 (65,
2H) , - 6. 450(doddy J = 5), 6.9 (d, 2H 3 =5), 7.2-7.6 (ni pcrlddiri214@.- 6 (s,
2H) ppm ESMS cal ed (C25H20N404S2): 504.1; found: 503.1 (MH'. G d 11
January 2006 WO 03/006429 PCT/US02/21716 -26- 1H NVR (DVSO-d6) 8 2.60 (s,
6H), 3.05 (s, 6H), 3.40 (s, 2H), 7.15=38-50 (m 8H)pprn; ESM cal cd
(C27H24C12N604S2): 630.1; found: 629.1 (MH . "O NNNN 1 001SHH'H
NVR (CDC13) S 10.06-8.82 (2H), 7.16-6.8 1 (m6H), 4.01-3.81(m 6H), 3.78 5
3.11(m6H), 2.81-2.58(m2H): ESI® c&cl d( C23H2pN40B S22 520. 15; found: 521

(MH). HH N'NNN 00 1 'HN M. S-L0, RB- H, 7.12-6.82 (m
6H), 3.92-3.78(m 1211), 3.75- 6(mY 6Rf, Z 61N2. h 2H): ESMS cacld
(C, 3H2B\406S2) : 520. 15; found: P o)

"H NMR (CDCL) 8 9.86-8.42 (2H), 7.01-6.6 (m, 6H), 4.18-3.51 (m, 16H), 3.22-2.26
(2H), 1.40-1.04 (i, 6H); ESMS cacld (C,sH;,N,04S,):548.18; found: 547 (M-H).

S0 S {4 H S O
N.NW/K]/N.N
J o o/

_0 0

5 'H NMR (CDCl,) § 9.99-8.41 (2H), 7.01-6.68 (m, 6H), 4.18-3.56 (m, 16E), 1.40-0.02
(m, 10H): ESMS cacld (C,oH,,N,04S,): 562.19; found: 561(M-H).

'H NMR (CDCI;) & 10.12-8.82 (2H), 7.03-6.62 (m, 6H), 4.21-3.87 (m, 8H), 3.84-
3.01(m, 6H), 2.71-2.42 (m, 2H), 1.56-1.21 (m, 12H); ESMS cacld (C,;H;¢N,0,S,):
10 576.21; found: 577(M+H).



(M+H) 10HH NiNNN 1001 'H NMR (CDC13) S 9.45-8.63 (2H), 7.18-6.81
(m 6H, 4.01-3.80(m 6 3 783 24(m 6H, 2 62-2.50(m 1H).idsahtadobde
(m 3H); ESMS cacld (C24H30N406S, ):534.16; found: 535 (Mt January
2006 WO BPHB®AZY PCT/ US02121716 -27 ' H NVR (CDC13) S 10.H /§S%2121(7£6H)
7.26-6.52(m 6H), 3.81-3.08(m 8H), 3.01-2.88(m 1211). ESMS cacld
(C23H30N, 02S2): 486.19; found: 487 (Mtkh- C C 5 'H NMR (CDCL3) 8 9.92-8.30
(2H), 7.41-6.72 (m 6H), 4.01-3.81(m6H), 3.80-3.15 (m6H), 2.76-2.42(m
2H); ESMS cacld (C2, H22C12N4O4S2) : 528. 05; found: 529(M+H).. C Cl

' HNMR( CDC13) S 10.21-9.02(2H), |7.60-6.81 (m 6H), 4.14-3.88(m 6H),

3.87-3.18 10 (m6H), 2.84-2.6 ,1.10-0.16 (n.N3H); ESMS cacl d
(C22H24CL12NAOAS, ) 542.06; foungd: 533 KM . H_ JBnuary 2006 WD 03/ 006429
PCT/ US02/ 21716 N’ ~

o o |

° g

'H NMR (CDCL) & 9.81-8.79 (2E), 7.01-6.64 (m, 6H), 4.21-3.81(m, 8H), 3.80-3.22 (m,
6H), 1.54-1.20 (m, 13H), 1.01-0.16 (m, 3H); ESMS cacld (C,H;iN,0,S,): 590.22:
- found: 591(M-+H).

'H NMR (DMSO-dy): & 8.25 (d, J=8.1 Hz, 4H), 7.50 (d, J=8.1 Hz, 4H), 3.7-3.3 (m, 8H);
ESMS cacld for C;gH,;sN;O4S,: 490.1; Found: 489.0 (M-H).

N N
o N N' ™~
H H
1rer w1 . . e o L .
H NMR (CDCL): 8 3.6-3.4 (m, 8H), 2.7-2.5 (m, 6H); ESMS cacld for CoH,N,0,S,:

10 276.1; Found: 274.9 (M-H).

'H NMR (CDCL): 8 10.25 (m, 2H), 7.7-7.4 (m, 8H), 3.7 (m, 2H), 3.35 (m, 6H); ESMS
cacld for Cy,H,gN¢0,S,: 450.1; Found: 449.0 (M-H).



-28 "H NMR (CDC13) 6 10.02-9.20 (2H), 7.63-7.01 (m 6H), 4.21-3.22(m 6H),
1.88-1.36 (m 2H); ESM5 cacid (Cl19HI6F4NA02S2): 472.07; found:44alMide.
HH NN(NN 10015"'HNW(CDCL3) 6 7.93-7.61 (2H), 7.40-6.92 (m 6H),
3. 98- 3. 4to0bMmosy8d) , 2.19-0.93 (m 4H); ESMS cacl d (C, 6HL3E#N&I22PNns 486. 08;
found: 487 (MtH). G S C ci "H NWR (CDC13) 6 10.12-9.21(2H), 7.67-7.23 (m
6H), 3.94-3.22 (m 6H), 2.01-1.21 (m 2H); ESMS cacid (Cl9H1GC14N402S2):
535.95; found: 537(MtH). S C CIS NN2- N1 10010 G C 11 January 2006
WD 03/ 006429 PCT/ US02/ 21716 -29- 'H NVR (CDCl3) 6 7.78-7.23 (2H), 4.56-3.10
(m 6H), 2.34-1.12 (in, 4H); ESMS cacld (C29H18C14N402S2): 549.96; found:
551 (MH). ’NI

"HNMR (CDCL,): 6 8.2 (s, 2H), 7.7-7.5 (m, 4H), 3.7-3.4 (m, 8H), 2.9-2.8 (m, 6H);
ESMS cacld for C,,H,,N,O,S,: 430.1; Found: 431.1 (M+H).
CN CN

5 'HNMR (CDCL): 6 10.0-9.2 (m, 2H), 7.9-7.45 (m, SH), 4.0-3.4 (m, 8H); ESMS cacld
for C,;HyN(O,S,: 450.1; Found: 451.0 (M-+H).

)]
w

'H NMR (CDCL): § 10.1-9.4 (2H), 7.5-7.2 (m, 8H), 3.9-3.3 (m, 8H); ESMS cacld for
C,oH,FoN,0,S,: 436.1; Found: 437.1 (M+H).



- "H NIVR (CDCI3) S 9 92 9 01 (2H), 7.38-7.15 (m3H), 6.66-6.51 (m3H)
3.98-3.75 5 (m 1214), 372321(m6|—|),—2.01042(m 4H); BSM51¢ 2006
(C24H33N406S2) : 534. 16; found: 535 (M+tH). '"H NMR (CDC13) S 10. 51 9 8?,(2 :
7.42-6. 8O(U3W06BH) . 3.92-3.04(m 6H), 2.60-1.21 10 (m 1BEVUSEEASi¢acl d
(C23H28N402S2) : 456.17; found: 457(MtH). N.H ' J~N.NI 0 0 1 'H NWR
(CDhC13) S 10.51-8.82 (2H), 7.11-6.89 (m 6H), 3.81-3.02 (m 6H), 2.40-1.02
(in, 16M ESMs cacld (C24H30NACRS2) : Zﬁ?E) 18; found: 471(M+tH). 11 January
2006 WD 03/006429 PCTI US02/21716 -30 'H NVMR (CDC13) 8 9.86-8.42 (2H),
7.01-6.6 (m 6H), 4.18-3.51 ( 16H), 3.22-2.26 (ZH), 1.40-1.04 (rn, 613);
ESM5 cacl d (C25H32NAC&S2) @ 548. 18; fgund: 547 (MH). S JJNN o0J5"'H
NVRR (CDC13) 6 9.99-8. 7.01£6.68 (m 6H), 4.18 (m 16H),
1.40-0.02 (in, 1013); CQcId C26H34/4406S2) : 562 Qund: 561(MH. H
HSol NN-.~NN |

"HNMR (CDCL): § 3.3 (s, 2H), 3.6 (s, 6H), 5.25 (s, 4H), 7.05-7.3 (m, 16H), 7.6 (s, 2H),
7.9 (d, 2H, J = 6), 10.56 (s, 2H)ppm; ESMS caled (C,,H,;,N,O,S,): 658.2; found: 659.2
(M-+H)".

"HNMR (DMSO) & 11.98 (2H), 7.44-7.12 (m, 10H), 3.69-3.14(s, 6H). ESMS cacld
(C,H 5N, 0,5,): 386.09: found: 387.1 (M+H).



| "H NMWR (CDOI3) 10.12-8.82 (211), 7.03-6.62 (m 6H), 4.21-3.87 (m 8H),
3.84- 3.01(m 6H), 2.71-2.42 (m 2H)7 1.56-1.21 (m 1213): ESMB|gaalad 2006
(C27H36NAO6S2): 10 576.21; found: 577(MH). 11 January 2006 WO 03/ 006429
PCT/ USO8 1ZA6s4281 ' H NVR (CDC13) 6 9.81-8.79 (2H), 7.01- BCAISODRITBE)
4.21-3.81(m SH), 3.80-3.22 (m 6H), 1.54-1.20 (in, 13H), 1.01-0.16 (m
3H): ESMB cacld (C28H; 8NAO6S2): 590.22: found: 591(M-H). 02N NO2 'H NMR
(DMBO-d6): S 8.25 (d, J=8.1 Hz, 4H), -3450 (d, J=8.1 Hz, 4H), 3.7-3.3 (m

8H); ESMs cacid for C19H18N606S2: 490. 1; Found: 489.0 (MH. SO 'Il OS
'~'" NNA'NHHIH NW "CDCl ) :63634(m 8H)2725(|n 661-P); ;
Ei.]1V S cacld for CUN d 10 276.1; Found: 274.9 00

CAAEE

'H NMR (CHCI,) & 9.48-8.55 (2H), 7.56-7.20(m, 10H), 3.80-3.31(m, 6H), 2.88-2.22(m,
4H). ESMS cacld (C,oH,,N,0,S,): 414.12; found: 415.1 (M-+H).

5 'H NMR (300 MHz, CDCl,) 8 10.21-9.91 (m, 2H), 8.06-7.32 (m, 14H), 3.91-3.56 (m,
6H). ESMS cacld (C,,H,,N,0,S,): 462.12; found: 463 (M+H).
S

N-NH
©/Z</ \ 0OS
L0

'H NMR (300 MHz, DMSO-d,) 6 11.60-11.40 (m, 2H), 7.48-6.46(m, 12H), 3.64-
3.3.30(m, 6H). ESMS cacld (CyH,oN,0,S,): 412.10; found: 413 (M+H).

10



N3 tN N HH CN "H NNR(CDC13) 8 10.25 (m 2H), 7.7-7.4 (m SH), 3.7 (m
2H), 3.35 (m 6H); ESM5 cacld for C21H,, NeO2S2: 450.1; Found: 1449n Modd -
11 January 2006 WO 03/006429 PCT/US 02/21716 -32 HH'H NVR (CDC13): 8.

(s, 2H), WOP/q6H29( m 4H), 3.7-3.4 (m 8H), 2.9-2.8 (m 61WHCTVURME/I6acl d for
C19H22N602S2: 430.1; Found: 431.1 (MFH). CNCNSS O OiINN-LN N HHS5'H
NWR (CDC13): 8 10.0-9.2 (m 2H), 7.9- %545 (m 8H), 4.0-3.4 (rn, 8H); ESMS
cacld for C 1H1SN602S2: 450.1; Found~"451.0 (MtH). F HH 'H NWR (CDC13): S
10.1-9.4 (2H), 7.5-7.2 (m 8H), 3.9-3.3 (m 8H); ESMs cacid for

CL" H13F2NAO_, '8P\ 183 o MERL BB 183 7. 38 M, 109, 3% L9966, 6597 ESMS cacld

(C20H20N402 ,): 412.10; found: 413 (M+H).

'H NMR (300 MHz, CDCl,) 6 9.65-8.70 (2H), 8.01-7.21(in, 14H), 3.84-3.40(m, 6H).
5 ESMS cacld (C,,H,,N,O,S,): 462.12: found: 463 (M-+H).
SY g9 \r/s
>yt

'H NMR (CDCL): § 2.63 (s, 2H); 2.18 (s, 6H); 1.25 (s, 18H). MS calcd for
C,sH,eN,0,S,: 360.2; Found: 383.1 (M+Na).

HOMS o O SY\/\“,OH

0 @,N HUHNG 0

10 'H NMR (CDCL): § 7.3 (m, 10H); 3.2 (m_, 2H); 2.45 (t, J=7.4 Hz, 4H); 2.21 (t, ]=7.4 Hz,
4H); 1.90 (m1, SH). MS caled for C,sHyeN, 544.15; Found: 567.2 (M+Na).
N ,U\)L N

CH3 H3C

'H NMR (CDCL,): & 7.4-1 (mm, 18H); 3.3 (br s, 2H); 2.5 (br s, 6H). MS calcd for
CHyeN,0,S: 536.2: Found: 537.2 (M+H).



11 January 2006 PCT/ USQ2/ 21716 'H NMR (CDC13): S 3.3 (s, 2H) 3.6 (s, 6H),
5.25 (s, 4H), 7.05-7.3 (m 16H), 7.6 (s, 2H), 7.9 (d, 2H, —ﬁ)J,an 5604 S,
2H) ppm ESMS cal cd (C37H34N602S2): 658.2; found: 659.2 (MtH):. S 5 H O
"H NVR (WBBGo&241. 98 (2H), 7.44-7.12 (m | OH), 3.69-3. 14>Csr/U%I2i)2171ESI\/S
cacld (Cl3H1BN402S2): 386. 09 found: 387.1 (M+tH). 11 January 2006 WO

03/ 006429 -34 PCT/US02/21716 "H NVR (CHCI3) S 9.48-8.55 (2H), 7.56-7.20(m
10H), 3.80-3.31(m 6H), 2.88-2.22(m -¥t1). ESIVIS cacld (C20H22NA2S2) :
414.12; found: 415.1 (MrH). N NH=~ HN-N\ Ou O5 'HNW (300 MHz, CDCI3) S
10.21-9.912 (m 2H), 8.06-7.32 (m , 3. 91 3.56 (m 6H). ESMS caci d
(C24H22N402S,): 462.12; found: 46

NJI\)LN

c:H3 . H3C:

"H NMR (CDCl,): § 7.2 (m, 18H); 3.5 (br s, 2H); 2.4 (br s, 6H). MS caled for
C5,H,sN,O,S,: 552.2; Found: 553.2 (M+H).

/“\)L

5 'HNMR (CDCl,): 8 7.8-7.4 (br s, 8H), 3.75-3.5 (m, 2H), 3.95-3.8(m, 4H), 2.58 (s, 6H),
1.4 (m, 6H). ESMS cacld for C,;H,;N,0,S,: 456.2; Found: 479.2 (M+Na).

H3C O

(TN ,U\/lLNN N
b oH Ho
V ~No

' NMR (CDCL): & 7.5 (br s, 1SH), 3.4 (br s, 2E), 2.45 (s, 6H). ESMS cacld for
CsHLN,O,S,: 640.1; Found 641.1 (M-+H).

HaC __s S« _CHs
T oo
/N N‘NMN’N N\
I H Ho
N , Z

10



NNNH,O0S OH\NN'H NVR (300 MHz, DVBO-d6) 5 11.60-11.40 (in, 2H),
7.48-6. 46(m 12H) 3.64- 3.3.30(m 6H). ESMB cacid (C20H20NACRS2)Jandsky

found: 413

NVR (300

3/0 3) S7.58-7.20(m 12H), 3.68-3.20(m 6HPCTERB/

S N 10 11 January 2006 WD 03/ 006429 PCT/ u302121721£

9 d
(C20H2C]\I40282) 412.10; found: 413 (MrH). 'H NVR (300 MHz, CDCL3) S
9.65-8.70 (2H), 8.01-7.21(in, 14H), 3.84-3.40(m 6H). 5 ESMS caccd

2065
-35 'H

(C24H22NARS2): 462.12: found: 463 (MHHf. S, Zr 0 O'y'S N HLl~-H N~ 'H NMR

(CDC13) :

S 2.63 (s, 2H); 2.18 (s, 6H); 1.25 (s, 18H). Ms calcd for

C, SH2SN40, S2: '36@viR (dTeun s $388.05 (eVig) 7.7 5prOrke 6@ 1), %, O (0N sNoHN. 3N 4 (s0214h, H

2.38 (s, 6H). ESMS cacld for C,,H {N,O,S,: 402.1. Found: 403.1 (M+H).
HaC

0 S«_-CHs
o T oo Y o

©:N\ /u\/u\ /ND
N N
H H

Cl Ci

'H NMR (CDCL): & 7.7-7.2 (m, 6H), 3.2 (s, 2H), 2.58 (s, 3H), 2.15 (s, 3H). ESMS cacld

5 for CyoH,(CLN,0,S: 519.9; Found: 520.9 (M-+H).

'H NMR (CDC1;-D,0): & 7.45-7.15 (m, 20 H), 1.6 (br s, 6H). ESMS cacld for
C,,H,;sN,0,S,: 552.2; Found: 553.2 (M+H).

10 'HNMR (DMSO-d): § 11.3 (s, 2H), 7.75 (d, J=6.0 Hz, 2H), 7.5-7.4 (m, 12 H); 6.9 (m,

2H); ESMS cacld for C,,H,,N,0,S,: 564.1; Found: 565.2 (M~+H).
S . S
o o Y
N N
H H



10 "HNWR (CT)r..13): 5 7.3 (m 10H); 3.2 (m 2H); 2.45 (t, J=7.4 Hz, 411);
221 (t, J=7.4 Hz, 4H); 1.90 (ni, SH). M calcd for C, 5H2, NAO6SP1 Jhidry 006
Found: 567.2 (MtNa). 0 S OO NAAHHCH3 H3C "H NWR (CDC13): S 7.4-1 (m

| 8H); 3. %dwomws292H); 2.5 (br s, 6H). M caled for C31H2I3P¢¢f)8§02/ﬁ3ﬁ12:
Found: 537.2 (MtH). 11 January 2006 WO 03/ 006429 PCT/US02/21716 -36 S 'H

Nl vl R (CDC13) 5 7.2 (m 18H); 3.5 (br s, 2H); 2.4 (br s, 6H). M calcd for
C31H28N4028 552. 2: Found: 553.2 (l\/HrI=|§38 S*~CH30 S~y CH3 N,niNHCH3 HCH3 5
HNI\/R(CDCI3)57874(brs 3.75-3.5 (m 2H), 3.95-3.8(m 4H),

479.2 (Wehey | ERMRRCRGId1E7 S5 @M g3 15504 (g BB asogs

611). ESMB cagl ¢ heb,s,: 564.1; Found: 565.2 (M+H).

SYO O\?S

shag s

"H NMR (DMSO-d6): 8 11.5 (m, 2H); 7.5 (m, 10 H); 3.2 (m, 2H); 2.6 (s, 3H); 2.5 (s,
5 3H). MS calcd (400.1); Found: 423.1 (M+Na).

s l l s
©)\T/ Wéjo

'H NMR (CDCL,) & 3.3-4.5 (m, 8H), 7.1-7.8 (m, 20 H)pprm; ESMS caled (CyyH,N,0,S,):
552; found: 551 (M-H)".



- C33H22NT406S2: 640.1; Found 641. 1 (MtH). H3C-S SI~CH3 10 WD 03/006429 -37 11

January 2006 PCT/ USOZ/ 21716 'H NMR (CDC13): 8 8.3-8.05 (m 4H) 11 Janpgry 2006
" (t,1=8.0 Hz, 7.1 (br s, 2H), 3.74 (s, 2H), 2.38 (s, ch} ESMS cacl d
for cnm‘ﬁ&e?é@ 429 402. 1. Found: 403.1 (M+H). H3C 0 S cH3 CPCT/U§OH2{1¢
NN~~N.NN HHC C 'HNMR (CDC13): 8 7.7-7.2 (m 6H), 3.2 (s, 2H), 2.58
(s, 3H), 2.15 (s, 3H). ESM5 cacld 5 fofg C19HI6C14N403S: 519.9; Found: 520.9
(MH) . "H NWR (CDC13-D20): S 7.45-7.15 (m 20 H), 1.6 (br s, 6H). ESMs cacld
for C31H28N402S2: 552.2; Found: 553.2 (MtH), //'S SO 0O

While this invention has been particularly shown and described with references to

preferred embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein without departing from the

scope of the invention encompassed by the appended claims.



BJCNN NN XBH10 "HNW (DMSO-d6): S 11.3 (s, 2H), 7.75 (d, J=6.0 Hz,
2H), 7.5-7.4 (in, 12 H; 6.9 (m 2H); ESMS cacld for C27H24NA02$4 Jadfady 1006
Found: 565.2 (MtH). --,~S S 11 January 2006 WD 03/006429 PCT/ US02/21716
-38- "H NWR (CDC13): 6 7.38 (m 10 H, 2.40 (s, 6H), 1.5-1.6 (6H); ESM5
cacld for C21H24N402S2: 564.1; Found: 565.2 (MtH). St 0 OGS NNJU NN H
H'HNW (DMSO-d6): 6 11.5 (m 2H); 7.5 (mplO0 H; 3.2 (in, 2H; 2.6 (s,
3H); 2.5 (s, 31-1). Ms calcd (400.1); Found: 423.1 (MtNa). 0 'H NWR (CDC13)
$3.345(m 8H, 7.1-7.8 (m 20 H) ppm ESMS cal ed (CC31H, 8N402S2): 552;
found: 551 (MH)'. 11 January 2006 WO 03/ 006429 PCT/ US02/21716 -39 Wiile
this invention has been particularly shown and described with references to

Claims

What is claimed is:

1. A method of preparing a product compound from a starting compound, wherein

the starting compound is represented by the following structural formula:

wherein:
R, and R, are independently an aliphatic group, a substituted aliphatic group, an
aryl group or a substituted aryl group;
R, is a hydrazine protecting group when R, is an aryl group or a substituted aryl

group and R, is -H or a hydrazine protecting group when R, is an aliphatic or substituted



preferred enbodi nents thereof, it will be understood by those skilled in the
art that various changes in formand details nmay be made therei hl Variuben2006
departing fromthe scope of the inventjpon enconpassed by the appended
clainms. 11 January 2006 -40 Clains What is clainmed is: 1. A nethod of
preparing a product conpound froma starting conpound, wherein the starting
conpound is r#fphasepiord; by the follow ng structural ‘fornula: RNNRS 2 | Rio
and the product conpound is represented by the follow ng structural fornula:
R, RNNR5S 2 | RiBjnihdder asubsifuteddr msubstiuied adpyé griaipt fyd the magthpdeqrprises

group, a substituted ali.phati rou an ., aryl group.or a sybstituted aryl
oroupt R 13 e ifarchsfistng M SR sBupBiy Tk BB BSRedi o oup or
substituted aryl
2. The method of Claim 1 wherein the thionylating reagent is Lawesson’s Reagent,
phosphorus pentasulfide, Scheeren's Reagent (P,S,,-Na,S), P,S,,- N(ethyl);, Davy's

Reagent, or Heimgarner's reagent.
3. The method of Claim 2 wherein the thionylating reagent is Lawesson’s Reagent.

4. The method of Claim 1 wherein R is -H when R, is an aliphatic or substituted

aliphatic group and R, is -H or an unsubstituted alkyl group.

5. The method of Claim 4 wherein R, is an aryl group or a substituted aryl group.

6. The method of Claim 5 wherein R, is an alkyl group or a substituted lower alkyl
group.

7. The method of Claim 6 wherein R, is methyl or ethyl.

8. The method of Claim 6 wherein R, is phenyl or substituted phenyl.

9. The method of Claim 7 wherein R, is phenyl and R, is methyl.

10. The method of Claim 8 wherein R, is phenyl substituted with one or more groups

selected from -OH, -Br, -Cl, -I, -F, -OR®, -O-COR?, -COR?, -CN, -NO,, -COOH, -SO,H, -
NH,, -NHR?, -N(R*R?), -COOR?®, -CHO, -CONH,, -CONHR?, -CON(R’R?), -NHCOR?, -
NRCOR?, -NHCONH,, -NHCONR®H, -NHCON(R®R®), -NR°CONH,, -NR°CONR'H, -
NR°CON(R'R®), -C(=NH)-NH,, -C(=NH)-NHR?, -C(=NH)-N(R'R"), -C(=NR")-NH,, -



group and R5 is -H or a hydrazine protecting group when R2 is an aliphatic
or ‘substituted 11 January 2006 -41 aliphatic group; R o is -H orll@anuary 2006
substituted or unsubstituted alkyl group;_and the method conprises the step
of reacting the starting conpound with a thionylating reagent. 2. The net hod
of Claiml wherein the thionylating reagent is Lawesson's Reagent,

phosphorus peg-asRhiNHR?, -BEANRF)EN( R RRg AGEINC(=(NHY-NHYA 28 .C (RS ONNRE-NH-) 3,
Davy's Reagent, or Heirngarner's reagent. The method of Caim?2 vvherel n the
Chi onyl ating FERgEN(RER DanbeS6rNg RilbigoniH-CI=NFANHER rotH 6H-OIRA-MR Riher ei n

M or an uneubB PecraHENED N oS NEHRH i fortor Pk AN BNk R
an aryl group-]ré-a(SNRSINHRE, ewmr@(hm?mm@) RENHELREINIR :, CNRINYRER Wher ei n

R2 is an al kyl group or a substituted |ower al kyl gr oup. 7. The met hod of
Cl ai m 6 wher eB,RHL,,i -SOSHRY) -SELN&RY; -CHs-CHRfe- GH?GBER o fCRI=IRFARS,-GRETGHIR?, R

R e Tt o M A M
_sgst 't uOt m&@%tfarhe@5®&gw lﬁlgé(ﬁx%nf-&% \Iﬁggﬂeteﬁ%gchc %(oi%p%%nzyl':

- COORa, - CHO, groGpNkdibititute@NidRay] grﬁi@\l(aFSFng)oup cb‘ﬂl'slGER&uted aNFR@ER&p whétlefaRER ¢ each
- NHCONR2H, - NHCON -NR CONH2, - 2 C(=NH) - NH2,

RaRn) ,
- O =NH) - NHRW areapd: dqQ(tl%@R@)lkyl gawﬁﬂ)snﬂpgd alkillgrg%@pyylgm ifuted benzyl,

aromatic or substituted aromatic group, or, -N(R*R"), taken together, can also form a

substituted or unsubstituted non-aromatic heterocyclic group.

11. The method of Claim 5 wherein R, is a phenyl group or a substituted phenyl
group.

12. The method of Claim 4 wherein R, is an aliphatic group or a substituted aliphatic

group.

13. The method of Claim 12 wherein R, is a phenyl group or a substituted phenyl
group.

14. The method of Claim 13 wherein R, is a lower alkyl group and R, is a phenyl
group substituted with one or more groups selected from -OH, -Br, -Cl, -1, -F, -OR?, -O-
COR?, -COR?, -CN, -NO,, -COOH, -SO,H, -NH,, -NHR?, -N(R"R"), -COOR?, -CHO, -
CONH,, -CONHR?, -CON(R*R"), -NHCOR?®, -NRCOR?, -NHCONH,, -NHCONR®H, -
NHCON(RR"), -NR°CONH,, -NR°*CONR?H, -NR°CON(R’R"), -C(=NH)-NH,, -C(=NH)-
NHR?, -C(=NH)-N(R°R"), -C(=NR°)-NH,, -C(=NR®)-NHR?, -C(=NR°)-N(R*R"), -NH-
C(=NH)-NH,, -NH-C(=NH)-NHR?, -NH-C(=NH)-N(R*R"), -NH-C(=NR*)-NH,, -NH-
C(=NR°)-NHR?, -NH-C(=NR°®)-N(R*R"), -NR*H-C(=NH)-NH.,, -NR*C(=NH)-NHR®, -



-42 C(=NR)-NHRa, - C(=NRd)-N(R2Rb), -NH C(=NH)-NH2, -NH C(=NH)-NHRa, - NH
C(=NH) - N(RaRb), -NH C(=NR)-NH2, -NH C(=NR)-NHRw, - NH C(=NRo) - N( RaRijuary2006
NRdH C(=NH) - NH2, -NR -C(=NH)-NHRa, -NR£43C(=NH)-N(RaR ), -NRd-C(=NR)-NH2,
-NRa- C( =NR) - NHRa, - NRd- C(=NR’) - N(RaRb), -NHNH2, - NHNHRa, -NHN(RR'), -
S02NH2, - SO2NHRa, - SO2NR8R , -CH=CHRW -CH=CReR , -CR =CRaRb, -CR =CHRa, -
CR =CRSRb, - QER4.C(=EH)-NEGRR"), -NROCRAYR9)ID), 2RR - CLNR°)-HHRIpSYRS UBSENR )1t ed

al kyl group, _.non-aromatic heterocyclic grou substituted non-aromatic

het er ocyclic @%ﬁ%’); ‘H@%\Hﬁ 'NHM{IS} -NHDER] bbt’@@%@mﬁpz}ﬂ%p‘,go&?\%mgroup or

substituted L up~Mmh N_RacRn88ckhnc: i negpengient | _@lr ke gr oup,
substituted :?ﬁylcgggbgbﬂbggﬁizyl&;?b%%’tc(g{{e‘gf}?éhzrgﬁ ar o’rrac%/(lj%ar’]og{’ )éh’
substituted ag@mRE] cS(@)Mipalkdrgroupy Redstijuted dkginpro@g eloheiromaanhekseydlRrgivw,
substituted or unsubstituted non-aromatic heterocyclic group. 11. The net hod

of O ai m5 whwbsiifutaindnsargmptie hyleragydiserorp,desat T unseestished PEnzy eroup. aryl.

The nmet hod of Cl aim rein, R _is.an.aliphati,c gro 0 subst it ut ed

A phati o oraph ok sibsRREEEi Boub PR R R0 i e iRty SRR PO or
a substi t ut edsypBgRYdd IKAYPoupl beniNSubRithed vehzydl Abmhds oM BSsBiuledhromati@ | ower
al kyl group and R2 is a phenyl group substituted with one or nore groups
sel ect ed fr ongro@pi,or; BE(RRYY taken together, cORalso form CORstitutGDRYnsubMjtuteN@Rn-
-000H, -SGB8H, -NH2Z, -NHRa,.-NgRaRb), -COORS, -CHO - CONH21 - CONHRa,

- CON( RwRb) , -3 feterqq PUP-NHCONH21 - NHCONR! H, - NHCON( ReRb), - NWOONH2,
-NR CONR-H, - NWCON(R-Rb), -C(=NH)-NH2, -C(=NH)- NIHR8, - C(=NH)-N(RWRb),

-C(=NRa) - NH'" -C(=NR )-NHRa, -C(=NR)-N(R3Rb), -NH
15. The method of Claim 4 wherein R, is an aliphatic group or a substituted aliphatic
group.
16. The method of Claim 15 wherein R, is a lower alkyl group or a substituted lower

alkyl group.
17. The method of Claim 4 wherein R, is an aryl group or a substituted aryl group.

18. The method of Claim 17 wherein R, is a phenyl group or a substituted phenyl
group.

19. The method of Claim 1 wherein R, is zert-butoxycarbonyl.

20. The method of Claim 4 further comprising the steps of:

a) deprotecting the hydrazide group of the product compound when R is a
hydrazide protecting group to form the product compound wherein R,
is -H; and

b) reacting Z-C(0)-Y-(CO)-Z or HO-C(0O)-Y-(CO)-OH and a caroboxylic

acid activating agent with the product compound wherein R, is -H to form



C(=NH) - NH2, - NH C(=NH) - NHRY, -NH C(=NH)-N(ReRb), -NH C(=NR )-NH2, -NH

C(=NR) - NHRa, -NH C(=NR)-N(RBRb), -NRdH C(=NH)-NH2, - NRd- C(=NH) - NHR&wuaryl2006
January 2006 -43 NRd- C(=NH)- N(RaRY), -NWC(=NR)-NH2, -NR -C(:NR‘)-NHﬁz

-NR - C(=NR)- N(RaRb), -NHNH2, -NHNHR , - NHN(RWRb), -SO2NH2, - SO2NHRa,

- S2NRaRb, - CH=CHR6, -CH=CR2R), -CR =CRaRb, -CR =CHRa, -CR =CRaRl, -CCRa,
-SH, -SR, - S(ORa, - $c2Rapralukylepgsentpd by shebfotlbivitigednatuey foghelp,
non-aromati ¢ heterocyclic group, substituted non-aronmatic heterocyclic
group, benzyl group, substituted benzyl group, aryl group or substituted
aryl group wherein Ra-Rd each are independently an al kyl group, substituted
al kyl group, benzyl, substitRyted bengyl, aromgtic or $ybstituted aromatic

group, or, -N(RaRb), taken t|oget her, [[can al sOj|f orm a slubstituted or
unsubsti tuted non- aromatic’\pet erocyglic group. 15. The net hog of Claimi4
wherein R2 is an al‘fphati groyp gr a™substitured alr] i cgrbup. 16. The
met hod of Claim 15 wherfin R isNa | ower Yal kyl grdup or allubstituted | ower
al kyl group. 17. The neflhod of aim4 wherein R2|is an aflyl group or a
substituted aryl group.gl8. The thod of Caimlg whereig R2 is a phenyl
group or a substituted phenyl gr8up. 19. The meth&d of Claim | wherein R5
is tert-butoxycarbonyl. 20. The nethod of Caim4 further conprising the
steps of: a) deprotecting the hydrazide group of the product conpound when

R5 is a hydrazi dewpgreinecting group to formthe product conpound wherein R5
Y is a covalent bond or a substituted or unsubstituted straight-chained

hydrocarbyl group; and

each Z is a leaving group.

21. The method of Claim 20 wherein Y is a covalent bond, -(CH,CH,)-, trans-
(CH=CH)-~, cis-(CH=CH)-, -(CC)- or a 1,4-phenylene group.

22. The method of Claim 20 wherein Y is a covalent bond or -C(R,R;)- and R, and
R;are each independently -H, an aliphatic or substituted aliphatic group, or R, is -
H and Ry is a substituted or unsubstituted aryl group, or, R, and Ry taken together,
are a C2-C6 substituted or unsubstituted alkylene group.

23. The method of Claim 22 wherein the product compound is reacted with Z-C(O)-
Y-(CO)-Z and both Zs are -Cl or -OR, wherein R is phenyl or phenyl substituted

with an electron withdrawing group.

24. The method of Claim 22 wherein the product compound is reacted with HO-
C(0)-CR,R4-C(0)-OH and a carboxylic acid activating reagent.

25. The method of Claim 24 wherein R, and R; are both -H.



Is -H and b) reacting Z-C(O-Y-(CO-Z or HO-C(O-Y-(CO-OH and a
caroboxylic acid activating agent with the product conmpound whetkjanuky 2086
-Hto form 11 January 2006 -44 a secongsproduct represented by the follow ng
structural fornmula: 2 010 12 I R W /NR 1T NYNit Rol io wherein:
Y is a covalent bond or a substituted or unsubstituted straight-chained

hydr ocar byl dgfoup; Taadethehofllagn 22 vdewind, ¢gr oupy! 2oup Bhe snedtitadd efyl @aipm 20
wherein Y is a coval ent bond, -(CH2CH2)-, trans- (CH=CH)-, cis-(CH=CH)-,
-(CO - or a 1, 4-phenyl ene group. 22. The nethod of Cl aim 20 wherein Y is a

coval ent bondor - R34 dElafR] 28NherdtS Raliﬁaﬂaﬁﬁﬂ é._raﬁ? gﬁg gl%%tti:ttge% [weRAikyl

aliphatic or substituted aliphatic group, or R

substituted or unsghspituted aryl group, or, R and R8 taken together, are

a C2-C6 substituted or unsubstituted al kyl ene group. 23. The nethod of C aim
22 wherein the product conpound is reacted with Z-C(O- Y-(CO-Z and both Zs

are -d or -Gg ""“%8 fbdRdd St ARERYY WHerdh ROV mEHOBE! LHFISE, W H? 88 rEL5E £,0N

wi t hdrawi ng group
methyl.

20. The method of Claim 27 wherein R, is phenyl or substituted phenyl.
30. The method of Claim 29 wherein R, is phenyl and R, is methyl.

31. The method of Claim 29 wherein R, is phenyl substituted with one or more
groups selected from -OH, -Br, -Cl, -1, -F, -OR?, -O-COR?, -COR?, -CN, -NO,, -
COOH, -SO,H, -NH,, -NHR?, -N(R°R"), -COOR?, -CHO, -CONH,, -CONHR?, -
CON(R'RP), -NHCOR?, -NRCOR?, -NHCONH,, -NHCONR®H, -NHCON(R'R"),
-NR°CONH,, -NR*CONR®H, -NR*CON(R*R"), -C(=NH)-NH,, -C(=NH)-NHR?, -
C(=NH)-N(RRP), -C(=NR°)-NH,, -C(=NR°)-NHR?, -C(=NR°)-N(R°R"), -NH-
C(=NH)-NH,, -NH-C(=NH)-NHR?, -NH-C(=NH)-N(R'R"), -NH-C(=NR")-NH,, -
NH-C(=NR°®)-NHR?, -NH-C(=NR®)-N(R*R"), -NR*H-C(=NH)-NH,, -NR*-
C(=NH)-NHR?, -NR*-C(=NH)-N(R'R"), -NR*-C(=NR®)-NH,, -NR%-C(=NR°®)-
NHR?, -NR*-C(=NR°)-N(R'R"), -NHNH,, -NHNHR?, -NHN(R°R"),-SO,NH,, -
SO,NHR?, -SO,NR*R®, -CH=CHR?, -CH=CR*R", -CR*=CR*R",-CR*=CHR?, -
CR°*=CR*R", -CCR?, -SH, -SR?, -S(O)R?, -S(0O),R?, alkyl groups, substituted alkyl
group, non-aromatic heterocyclic group, substituted non-aromatic heterocyclic
group, benzyl group, substituted benzyl group, aryl group or substituted aryl group
wherein R®-R? each independently an alkyl group, substituted alkyl group, benzyl,

substituted benzyl, aromatic or substituted aromatic group, or, -N(R*R"), taken



24. The nethod of C aim 22 wherein the product conpound is reacted with HO
C(O-CR R8-C(O-0H and a carboxylic acid activating reagent. 25.1Thauastivod
of Claim24 wherein R7 and R8 are both 441 11 January 2006 -45 26. The

met hod of Claim22 wherein R, is an aryl group or a substituted aryl group.
27. The nethod of Claim26 wherein R2 is an al kyl group or a substituted

| ower al kyl gr ouptog2@er, Thealye fitroda edbsGhaedo2isubsitated nBR-arsmatdt hattrooyclic
ethyl; R7 is -H and R8 is -Hor nethyl. 29. The nmethod of C aim 27 wherein
R, is phenyl or suf¥PPtuted phenyl. 30. The nethod of Caim29 wherein R is
phenyl and R2 is nmethyl. 31. The nethod of Caim29 wherein R is pheny
substituted with one or nore groups selected from-OH, -Br, -d, -1, -F,

-OR, - O CORW2.- CORBE méthbd ofNCIim 26 Gdartin RSGBiphedyHgroupNriREubstiiaRaRaEnyl
-COORa, -CHO -CONH21 - CONHRa, - CON(RaRb), -NHCOR2, -NRCORa, - NHCONHZ,

- NHCONRaH, - NHCON(®&RB), - NRCONH2, - NRCONR H, - NRCON(RaR! ), - C(=NH) - NH2,
_C(=NH)- NHRa, - C({=NH)-N(RaRb), -C(=NR)-NH2, - C(=NR)- NHRa,

_C(=NR)- N(R2Rb), -NH C(=NH)- NH2, - NH- C(=NH) - NHRa, - NH C(=NH)- N( RaRb),

- NH C(=NR) - NH3, - NHhelrdddd Hitiiaim 2D Her IR is A lic grdVR ddhbblitureliH2, - NR-
C(=NH) - NHR2, - NRd- G{ =NH) - N(RaRb) , - NR - C(=NR) - NHZ, - NRd- C(=NR )- NHRa,

~NRd- O( =NR) - N( RaRo3liphatit grdp2, - NHNHRa, - NHN( Rr Rb) , - SO2NH21 - SO2NHRa.,
-52NRaR6, -CH=CHRa, -CH=CR'Rb, - CR=CRaRb, - CR=CHR ,

34, The method of Claim 33 wherein R, is a phenyl group or a substituted phenyl
group.

35. The method of Claim 34 wherein R, is a lower alkyl group and R, is a phenyl
group substituted with one or more groups selected from -OH, -Br, -Cl, -1, -F, -
OR?, -0O-COR?, -COR?, -CN, -NO,, -COOH, -SO,H, -NH,, -NHR?, -N(R'R"), -
COOR?, -CHO, -CONH,, -CONHR?, -CON(R°R®), -NHCOR?, -NRCOR?, -
NHCONH,, -NHCONR®H, -NHCON(R®RP), -NR°*CONH,, -NR°CONR°H, -
NR*CON(R’R), -C(=NH)-NH,, -C(=NH)-NHR?®, -C(=NH)-N(R’R"), -C(=NR")-

~ NH,, -C(=NR°)-NHR?, -C(=NR®)-N(R*R"), -NH-C(=NH)-NH,, -NH-C(=NH)-
NHR?, -NH-C(=NH)-N(R*R"), -NH-C(=NR°)-NH,, -NH-C(=NR)-NHR?, -NH-
C(=NR®)-N(RR?), -NR“H-C(=NH)-NH,, -NR*-C(=NH)-NHR?, -NR*-C(=NH)-
N(R°R?), -NR%C(=NR°)-NH,, -NR*C(=NR")-NHR?, -NR*C(=NR)-N(R*R"), -
NHNH,, -NHNHR?, -NHN(R’R"),-SO,NH,, -SO,NHR?, -SO,NR°R®, -CH=CHR",
-CH=CR"R®, -CR*=CR"R®,-CR*=CHR?, -CR*=CR’R", -CCR?, -SH, -SR?, -S(O)R®,
-S(0O),R? alkyl groups, substituted alkyl group, non-aromatic heterocyclic group,
substituted non-aromatic heterocyclic group, benzyl group, substituted benzyl
group, aryl group or substituted aryl group wherein R®-R¢ each are independently
an alkyl group, substituted alkyl group, benzyl, substituted benzyl, aromatic or



CR=CRaRb, -CCRa, -SH, -SRa, -S(OR -S(O 2Ra, al kyl groups, substituted
al kyl group, non-aromatic heterocyclic group, substituted non-afbhatuary 2006
het erocyclic group, benzyl group, suhbsgituted benzyl group, aryl group or
substituted aryl group wherein Ra-Rd each independently an al kyl group,
substituted al kyl group, benzyl, . substituted benzyl, aromatic or
substituted aromatsubstiutedmromatic ghiGRadRbIN(RERRetakdr tapathearegn 20060 @
together, can also forma substituted or unsubstituted non-aromatic
heterocyclic groupiubsiiutegins unahstitntest nan-aomatis hglsegric @Ws a phenyl group
or a substituted phenyl group. 33. The nethod of Claim?22 wherein R, is an
aliphatic group or a substituted aliphatic group. 34, The nethod of Claim
33 wherein R34.s ambmyﬁodgdﬂmalnoazazh%MRFﬁwrﬁalmbﬁ@gfow@tapeub&ﬁuteahe
met hod of Claim34 wherein R, is a |lower alkyl group and R2 is a phenyl
group substituted prﬂﬂhﬂ‘bé@uﬁr nore groups selected from-O4, -Br, -d, -1,
-F, - OR, -0-COR, -CORW -CN, -NO2, -COOH, -S@B8H, -NH21 - NHRa, -N(RaR),
000Ra, - CHO - CONH21 - CONHRa, - CON( RaRb) -NHCORa, -NRCOR , NHCONH2,
- NHCONRaH, - NFCON( RaEdnethodNiZ @MY 36 WHerehPRNRRH, loweNﬁﬁ%ﬁuB}é} a subdmEl 1dWd2,
-C(=NH) - NHR3, -C(=NH)-N(RaRb), -C(=NR)- NH2, -C(=NR) - N( RaRb) ,
- NH- C(=NH) - NH2, - Niky(geodh. - NHRa, - NH C( NH) N(RaRb) - NH C( NR)-NH2,
-NH-C(=NR )-NHRa, -NH C(=NR )-N(RaR b), -NRdH C(=NH)-NH2; -NR -C(=NH)-NHR3,
- NRd- C( =NH) -

38. The method of Claim 22 wherein R, is an aryl group or a substituted aryl group.

39. The method of Claim 38 wherein R, is a phenyl group or a substituted phenyl

group.
40. A method of preparing a product represented by the following structural formula:
Ri )j\ /IK
S Rm

said method comprising the step of reacting Z-C(0)-Y-(CO)-Z or HO-C(0)-Y-(CO)-OH
and a carboxylic acid activating group with a thiohydrazide compound represented by the

following structural formula:



N(RaRl ), -NR -C(

=NR) - NH, , - NRd- C(=NR) - NHRa, - NRd- C(=NR) - N( RaR5), - NHNH21

-NHNHRa, -NHN(R Rb), - SO, NH2, - SO2NHRa, - SO2NRORb, - CH=CHRa, CH=GRakRhu
-CR=CR R, -CR=CHRnh, -CR=CR R, -CCRW _z$H -SRa, -S(OR, -S(O) 2Ra, ar?’
groups, substituted al kyl group, non-aronmatic heterocycllc group,
substituted non-aromati c heterocyclic group, benzyl group, substituted

benzyl group, aryl group or supstituted
an al kyl group, substy
benzyl, aromatic or 11 January 2006 -4
-N(RaRb), taken together, can also for
non-aromati c heterocyclic group.

i ndependent |y

substituted aromatic group, or,
a substituted or unsubstituted

36.
al i phatic group or a substituted Ma&;\c gr *537. The method of Caim
36 wherein R, is a |lower alkyl BrGup or a SN stltuted | ower al kyl group.

38. The nethod of Caim 22 mhereln R2 is anjaryl group or a substituted aryl
group. 39. The nethod of C aim 38 wherein

substituted phenyl group. 40. A nethod of pRggaring a product represented by

is a phenyl group or a

the follow ng structural formula: Rz 2 OO/

41.

wherein:

R, and R, are independently an aliphatic group, a substituted aliphatic
group, an aryl group or a substituted aryl group;

R51is -H;

R,, is -H or an alkyl or unsubstituted alkyl group;

Y is a covalent bond or a substituted or unsubstituted straight-chained
hydrocarbyl group; and

each Z is a leaving group.

A method of preparing a compound represented by the following structural

A

formula:

Y\ T

D—2
W—Z

@l group wherein Ra-Rd each are
al kyl group, benzyl, substituted

e net hod Claim22 wherein R2 is an



' 1 111 R MM xJ~/ NR I'l NYN SROROSsaid nethod conprising
the step of reacting Z-C(O-Y-(CO-Z or HOC(O-Y-(CO-0OH and altaarimaxy2006
acid activating group with a thiohydrazjge conpound represented by the
followi ng structural fornmula: 11 January 2006 -48 RtS R o wherein: R, and
R are independently an aliphatic group, a substituted aliphatic group, an
aryl group or a substituted aryl group; R5is -H R10O is -H or an al kyl or
unsubstituted al kyl group; Y is a coval ent bond or a substituted or
unsubstituted strai ght-chai ned hydrocarbyl group; and each Z is a | eaving
group. 41. A nethod of preparing a conpound represented by the foll ow ng
structural fornmula: Rp

wherein: R;-R, are independently an aliphatic group, a substituted aliphatic group,

an aryl group or a substituted aryl group;

R,¢-R;, are independently -H or a substituted or unsubstituted alkyl group;

Y is a covalent bond or a substituted or unsubstituted straight-chained hydrocarbyl

group;
said method comprising the steps of: ;

a) reacting a first starting compound with Z-(0)C-Y-COOR, or with
HO-(0)C-Y-COOR; and a carboxylic acid activating group, wherein Ry is
a carboxylic acid protecting group, Z is a leaving group and the first

starting compound is represented by the following structural formula:

Z—20

\ /R10

Iz

thereby forming a first intermediate represented by the following structural

formula:



Il O OR\N /NNNXx YX N_~R311 SRolit S 11 January 2006 -49 wherein:
R -R4 are independently an aliphatic group, a substituted ali phatlllda@mqum%
an aryl group or a substituted aryl grogp, R o-R' are independently -H or a
substituted or unsubstituted al kyl group; Y is a covalent bond or a
substituted or unsubstituted straight-chained hydrocarbyl group; said

nmet hod conprising the steps of R) reacting a first starting conmpound with
Z-(OCY-COOR6 or with HO (O -COOR6 and @ carboxyl©c acid activating
group, wherein R6 is a carboxy|ic acid protjgcting grofjp, Z is a |eaving
group and the firsR und is r esent ed the follow ng
structural formula: 1Rt H gRt\h a/T/rst @%medi ate

represented by the foll owWjng structUtTaI formula: '11 Januar 06 -50

b) deprotecting the protected carboxylic acid group to form a second

intermediate represented by the following structural formula:

Tz O O
A N\ /[k \/lk
\”/ N OH ~’
S Rio
c) amidating the second intermediate with a second starting compound

represented by the following structural formula:

H N — \”/ >and v
/



12 0Re N_~SNTuic6 | Rob) deprotecting the protected carboxylic

acid group to forma second internediate represented by the fol hewhRigry 2006
structural fornula: S Rio amdating the_second internediate with a second
starting conmpound represented by the Tgfrowi ng structural formula: R4 1 N
Rs ;and R1 1 S 11 January 2006 -51 thereby form ng the conmpound. 42. The

met hod of O aim 41 wher gl 1, v gond, -(CH2CH2) -,

trans- (CH=CH) -, cis-(CI—I:Ce:fn-%y, ﬁ?%&) orn%g;uf, 4- phenyl ene group. 43. The

met hod of Claim4l wherein Y is a covalent bond or -(CR7R8)- and R, and R8
are each indei)endently -H, .an_aliphatic or substituted aliphatic group, or
R7 is 2. The’method of Claim 41 wherein Y is a covalent bond, -(CH,CH,)-,

trans-(CH=CH)-, cis-(CH=CH)-, -(CC)- or a 1,4-phenylene group.,

43, The method of Claim 41 wherein Y is a covalent bond or -(CR,R;)- and R, and
R; are each independently -H, an aliphatic or substituted aliphatic group, or R, is
-H and R; is a substituted or unsubstituted aryl group, or, R, and Ry taken
together, are a C2-C6 substituted or unsubstituted alkylene group and R,yand R;, :

are -H or an unsubstituted alky! group.

44, The method of Claim 43 wherein the first starting compound is reacted in step a)
with Z-(0)C-Y-COOR,, wherein Z in step a is -Cl or -OR and R is phenyl or

phenyl substituted with an electron withdrawing group.

45. The method of Claim 43 wherein the first starting compound is reacted in step a)
with HO-(O)C-Y-COOR; and a carboxylic acid activating agent and wherein the
second starting compound is reacted in step c¢) with the second intermediate and a

carboxylic acid activating agent.
46. The method of Claim 45 wherein R, and R; are both -H.

47. The method of Claim 41 wherein the carboxylic acid activating agent in step a)

and step c) is dicyclohexylcarbodiimide (DCC).

48. The method of Claim 43 wherein R, and R, are different and/or R, and R, are
different.



-Hand R8 is a substituted or unsubstituted aryl group, or, R7 and R8 taken
together, are a C2-C6 substituted or unsubstituted al kyl ene groupi1gashaly 2006
and R are -Hor an unsubstituted al kyl, group. 44. The nethod of Caim 43

wherein the first starting conpound is Teacted in step a) wth

Z- (O CY-COOR6, wherein Zin stepais - or -OR and R is phenyl or phenyl

substituted wigh amiplBahs®bf BiaihdRawhdigin® ul R, 4k differniBid R0 a0d RGABIB 43
wherein the first starting conpound is reacted in step a) wth

HO (O C Y- COOR6 anghnge.car boxyl i c acid activating agent and wherein the
second starting conpound is reacted in step ¢c) with the second internediate
and a carboxylic acid activating agent. 46. The method of C aim45 wherein

R7 and R8 arespot h T mdtkod Jh€laBU3AMeEin R ainARd hrd\dgleeind B NdaRlPoditet .
acid activating agent in step a) and step c¢) is dicycl ohexyl carbodi i m de

(DCC). 48. The nmethod of Caim43 wherein R and R3 are different and/or R2

wheroin R antl-Ro. P RRLS LR Ad HEraiAR s Bogra dlGeE eI Boaieiret hod

of O aim 43 wherei iR fNd R3 are sane and R2 and R4 are different. 51. The
met hod of C aim 43 erein R and R3 are different and R2 and R4 are
different. 52. The nmethod of Claim48 wherein R, and R3 are independently an
aryl group or_a substituted aryl %roup._ )

52. The method of Claim 48 wherein R, and R, are independently an aryl group or a

substituted aryl group.

53. The method of Claim 52 wherein R, and R, are independently an alkyl group or a
substituted lower alkyl group.

54, The method of Claim 52 wherein R, and R, are independently a phenyl group or a
substituted phenyl group.

55. The method of Claim 48 wherein R, and R, are independently an aliphatic group

or a substituted aliphatic group.

56. The method of Claim 55 wherein R, and R, are independently a phenyl group or a
substituted phenyl group.

57. The method of Claim 48 wherein R, and R, are independently an aliphatic group

or a substituted aliphatic group.

58. The method of Claim 48 wherein R, and R, are independently an alkyl group or a
substituted alkyl group.



53. The nethod of Claim52 wherein R2 and R4 are independently an al kyl
group or a substituted |ower alkyl group. 54. The nethod of C aitddary 2006
wherein R2 and R4 are independently a _pﬁe_nyl group or a substituted phenyl
group. 55. The nethod of Claim48 wherein R, and R3 are independently an

al i phatic group or a substituted aliphatic group. 56. The nethod of C aim
55 wherein R2sand Rheah@hbddeopndenstyheréin®eny R, arObidefendanty s syl blolpdr a
phenyl group. 57. The nethod of Claim48 wherein R2 and R4 are independently
an al i phatic groupsubstitidedargsgriovpt ed al i phatic group. 58. The net hod of
Claim 48 wherein R, and R3 are independently an al kyl group or a
substituted al kyl group. 11 January 2006 -53 59. The nmethod of Cl aim48
wherein R angg R4 afig jadePendainthl4s wkr@h 198 YHRLEHY gfouﬁ.UbSt' tuted aryl
group. 60. The nmethod of C aim48 wherein R6 is ater -butyl group. 11
January 2006 -54 Clains 61. A conpound represented by the structural
formula: 0 O RL N\ Y OR6



| S Roor a pharmaceutically acceptable salt thereof, wherein RL and R2 are
i ndependently an aliphatic group, a substituted aliphatic group, ! hfanaag2006
group or a substituted aryl group, Riois -H or unsubstituted al kyl group;
R6 is a carboxylic acid protecting group; and Y is a coval ent bond or a
substituted or unsubstituted straight-chained hydrocarbyl group. 62. The
conpound of Claim6l wherein Y is a covalent bond or -C(R7R8)- and R7 and R8
are each independently -H, an aliphatic or substituted aliphatic group, or
R7 is -Hand R8 is a substituted or unsubstituted aryl group, or, R7 and
R8, taken together, are a C2-C6 substi-tdted or unsubstituted al kyl ene group.
63. The conpound of Caim 62 wherein R7 and R8 are both -H 11 January 2006
-55 64. The conpound of Claim61l wherein R, is an aryl group or a

substi tQlaéds aryl group. 65. The conpound of Claim61l wherein R2 is an al kyl
group or a substituted |ower alkyl group. 66. The conmpound of C aim 62
wherein R2 is nmethyl or ethyl; R7is -H and R8 is -H or nethyl. 67. The

conpoungh of )chh,gb@r@ f\%ﬂ%g&iﬁﬂ tg,thé §trLQIﬂ§gqyﬂ)mgnasubst| tuted phenyl. 68. The
conmpound of Cl aim erein R is phenyl and R2 is nethyl.

T2 0 0
R N )]\)‘\
\\\ﬂ/// \\\T y ORe
S R

10

or a pharmaceutically acceptable salt thereof, wherein R; and R, are
independently an aliphatic group, a substituted aliphatic group, an aryl group or a
substituted aryl group,

Rjo is -H or unsubstituted alkyl group;

Rg is a carboxylic acid protecting group; and

Y is a covalent bond or a substituted or unsubstituted straight-chained

hydrocarbyl group.

62. The compound of Claim 61 wherein Y is a covalent bond or -C(R;Rg)- and R; and Ry are
each independently -H, an aliphatic or substituted aliphatic group, or R; is -H and Rg is a
substituted or unsubstituted aryl group, or, R; and Rg, taken together, are a C,-Cg

substituted or unsubstituted alkylene group.

63. The compound of Claim 62 wherein R; and Rg are both -H.



69. The conpound of Claim62 wherein R, is an aliphatic group or a
substituted aliphatic group. 70. The conpound of C aim 62 wher eilh JRRains2o
al i phatic group or a substituted aliphatic group, 71. The conpound of C aim
70 wherein R2 is a |l ower alkyl group or a substituted |ower alkyl group.

72. The compound of Claim61 wherein Riois H 73. The conpound of C aim 62
wherein RRois H 74. A conpound represented by the structural fornula: 11
January 2006 -56 RL S R/NNR5 z | R o or a pharmaceutically acceptable
salt thereof, wherein R, and R2 are independently an aliphatic group, a
substituted aliphatic group, an aryl gfrup or a substituted aryl group; RS
is -Hor a hydrazine protecting group and RRois -Hor a substituted or
unsubstituted al kyl group; wherein R5 and RIO are not both -H 75. The

conpound 0£4.Cl aThe donp¥uad oF Tldih 61Svirerdiy &) fZinneyl r&l;ﬂﬁrtdsﬁl%tﬁﬁ@u@r&l\hen R2 is
an aryl group or a substituted aryl group. 76. The conpound of aim74
wherein RS is -#08P- a hydrazine protecting group when R2 is an aliphatic or
substituted aliphatic group and RIROis -H or an

65.  The compound of Claim 61 wherein R; is an alkyl group or a substituted lower

alkyl group.

66. The compound of Claim 62 wherein R, is methyl or ethyl; R is -H; and Rg is -H

or methyl.
67.  The compound of Claim 66 wherein R is phenyl or substituted phenyl.
68.  The compound of Claim 67 wherein R, is phenyl and R, is methyl.

69.  The compound of Claim 62 wherein R, is an aliphatic group or a substituted

aliphatic group.

70. The compound of Claim 62 wherein R; is an aliphatic group or a substituted

aliphatic group.

71. The compound of Claim 70 wherein R; is a lower alkyl group or a substituted

lower alkyl group.
72. The compound of Claim 61 wherein R4 is H.
73.  The compound of Claim 62 wherein R is H.

74. A compound represented by the structural formula:



unsubstituted al kyl group. 77. The conmpound of Claim74 wherein R2 is an

al i phatic group or a substituted aliphatic group. 78. The conpodndamfary’2@i6m
77 wherein R, is an aryl group or a substituted aryl group. 79. The
conmpound of Claim 78 wherein R2 is an al kyl group or a substituted | ower

al kyl group. 80. The conpound of Claim79 wherein R2 is nethyl or ethyl. 81.
The conmpound of Claim74 wherein R, is phenyl or substituted phenyl, 11
January 2006 57 82. The conpound of Claim81l wherein R, is phenyl and R2 is
met hyl . 83. The conpound of Claim8l wherein R, is phenyl substituted with

one or nore groups selected from-OH,-38Br, -d, -1, -F, -OR, -0 CORa,
-CORa, -CN, -NO2, - COOH, -SOGB8H, -NH2, -NHRa, -N(RaRb), -COOR', -CHO
-CONH2, -CONHR', - CON(RaRb), -NHCORa, -NRCORa, -NHCONH2, - NHCONRaH,

- NHCON( RaRb), - NR CONH2, - NRCONRaH, -
-C(=NH)-NHRa, - C(=NH)-N(RaR), -

(RaRb), - C(=NH) - NHz,
“NHz, -C(=NR)-NHRa, -C(=NR)-N(RaRb),
-NH C(=NH)-NHz, -NH C(=NH)-NHRa, -NH C(=NH)-N(RaRb), -NH C(=NR )-NH,, -
NH C(=NR ) -NHRa, -NH C(=NR)-N(RaR),| - NrdH C(=NH) - NH2, -NRd- C(=NH)- NHRa,
-NR -C(=NH) - N(RaRb), -NR d-C(=NR) - ?d? £C(=NR )- NHRa, -NR
d- C(=NR ) - N(RaRb), -NHNH2, - NHNH NPN RaRb) , SOZNHZ - SO2NHRa,
- SO2NRaRb, - CH=CHRa, - CH=CR'Rb, CR =CR Rb, - CR =CHRa, - CR=CRaRb, -CCRa,
-SH, -SRa, -S(ORa, -S(O 2Ra, alkyl groH{ps, substituted
10
or a pharmaceutically acceptable salt thereof, wherein R; and R; are
independently an aliphatic group, a substituted aliphatic group, an aryl group or a

substituted aryl group; Rs is -H or a hydrazine protecting group and Rygis-Hor a

substituted or unsubstituted alkyl group; wherein Rs and Rjg are not both -H.

75. The compound of Claim 74 wherein Rs is a hydrazine protecting group when R,

is an aryl group or a substituted aryl group.
76.  The compound of Claim 74 wherein Rs is -H or a hydrazine protecting group
when R; is an aliphatic or substituted aliphatic group and Rjg is -H or an

unsubstituted alkyl group.

77.  The compound of Claim 74 wherein R, is an aliphatic group or a substituted

aliphatic group.

78.  The compound of Claim 77 wherein R, is an aryl group or a substituted aryl

group.

79. The compound of Claim 78 wherein R; is an alkyl group or a substituted lower

alkyl group.
80. The compound of Claim 79 wherein R; is methyl or ethyl.

81.  The compound of Claim 74 wherein R, is phenyl or substituted phenyl,



al kyl group, non-aromatic heterocyclic group, substituted non-aromatic

het erocyclic group, benzyl group, substituted benzyl group, aryl 1§dewmsrp?006
substituted -aryl group wherein Ra-Rd each independently an al kyl group,
substituted al kyl group, benzyl, substituted benzyl, aromatic or substituted
aromatic group, or, -N(RRb), taken together, can also forma substituted or
unsubstituted non-aromati c heterocyclic group. 84. The conpound of C ai m 83,
wherein R2 is nmethyl. 85. The compound of Caim74 wherein R is a |ower

al kyl group and R2 is a phenyl group substituted with one or nore groups
selected from-0OH, -Br, -d, -1, -F, --ORa, -OCORa, -COR', -CN, -NO2,
-COCH, -S@BH, -NH2, -NHRa, -N(RaRL), - COORa, -CHO -CONH2, - CONHRa,
-CON(R'Rb), -NHCOR', -NRCOR', - NHCONH2, -NHCONR'H, -NHCON(RaR ), -NRCONHZ2,

- NRCONR'H, 82, NREGMNEHaUnd of Ol - Widtein RCGisdhyINARR,, is faeti) - N( RaRb) ,
-C(=NR)- NH2, -C(=NR)-NHRa, -C(=NR)-N(RaRl -NH- C(=NH) - NH2, -NH C(=NH) 11
January 2006 -58 NHRa, -NH C(=NH)-N(RaRl), - NH- C(=NRc) - NH. ,

- NH- (= NRH§3 NHR@), cMﬂ'pogd' wnamﬂ\léw %m leggllfé'&?‘_ ﬁgggtufeul?’%th oy ngre NH) - NHRa,

“NR - N( RaRb)’, - NRd- C{ =NRc
_ NRd- O =NRc) - N( B selectddHig -OLINHBH, -1 -RHIGR M COR*SAUDRE - CNSOXBE-Ra,

S N.R%Ea - (o R -5t S¥ TRy PN B COLDe 0 S0 eyt COP B,
non- aromat i ¢ hetenqrIRY) I-N}KE@RDFNRSWUNH@(QNHQOFH&I@NRPH cmﬁt@mmej ic
group, benzyl group substltuted benz aryl group or substltuted
aryl group wher VR GONFy -NRCHONREH; N%E@%H r&by C&NH)-RYL2, -C(=NH)-NHR’,
C(=NH)-N(R"R), -C(=NR°)-NH,, -C(=NR®)-NHR?, -C(=NR®)-N(R°R"), -NH-
C(=NH)-NH,, -NH-C(=NH)-NHR?, -NH-C(=NH)-N(R*R"), -NH-C(=NR°)-NH,, -
NH-C(=NR®)-NHR?®, -NH-C(=NR®)-N(R*R"), -NrdH-C(=NH)-NH,, -NR’-
C(=NH)-NHR?, -NR-C(=NH)-N(R*R?), -NR-C(=NR°)-NH,, -NR-C(=NR)-
NHR?, -NR-C(=NR®)-N(R?R®), -NHNH,, -NHNHR?, -NHN(R®R?),-SO,NH,,
-SO,NHR?, -SO,NR®R®, -CH=CHR?, -CH=CR*R", -CR°=CRR®,-CR°*=CHR®,
-CR°=CR®R®, -CCR?, -SH, -SR?, -S(O)R?, -S(O)R?, alkyl groups, substituted
alkyl group, non-aromatic heterocyclic group, substituted non-aromatic
heterocyclic group, benzyl group, substituted benzyl group, aryl group or
substituted aryl group wherein R>R¢ each independently an alkyl group,
substituted alkyl group, benzyl, substituted benzyl, aromatic or substituted
aromatic group, or, -N(RaRb), taken together, can also form a substituted or

unsubstituted non-aromatic heterocyclic group.
84. The compound of Claim 83, wherein R; is methyl.

85.  The compound of Claim 74 wherein R, is a lower alkyl group and R; is a phenyl
group substituted with one or more groups selected from -OH, -Br, -Cl, -I, -F, -
OR?, -O-COR?, -COR?, -CN, -NO,, -COOH, -SO3;H, -NH,, -NHR? -N(R°R®), -
COOR?, -CHO, -CONH,, -CONHR?, -CON(R°R"), -NHCOR?, -NRCOR?, -
NHCONH,, -NHCONR®H, -NHCON(R®R®), -NR°CONH,, -NR°CONR®H, -
NR°CON(R?R®), -C(=NH)-NH,, -C(=NH)-NHR?, -C(=NH)-N(R°R"), -C(=NR")-
NH,, -C(=NR€)-NHR?, -C(=NR°)-N(R*R®), -NH-C(=NH)-NH,, -NH-C(=NH)-



group, substituted al kyl group, benzyl, substituted benzyl, aromatic or
substituted aromatic group, or, -N(RaRb), taken together, can all$dafuary@@®6
substituted or wunsubstituted non-aromatic heterocyclic group.

_58-

NHR?, -NH-C(=NH)-N(R°R"), -NH-C(=NR®)-NH,, -NH-C(=NR®)-NHR?, -NH-
C(=NR®-N(RR®), -NRH-C(=NH) -NH,, -NR*-C(=NH)-NHR?, -NR%-C(=NH)-
N(R?RY), -NRU-C(=NR®)-NH,, -NR*C(=NR®)-NHR?, -NR*-C(=NR®)-N(R*R"), -
NHNH,, -NHNHR?, -NHN(R"R®), -SO;NH,, -SO,NHR?, -SO,NR°R®, -CH=CHR?,
-CH=CR®R®, -“*=CR°R", -CR°=CHR?, -CR*=CRR’, -CCR?, -SH, -SR? -S(O)R?, -
S(0),R? alkyl groups, substituted alkyl group, non-aroinatic heterocyclic group,
substituted non-aromatic heterocyclic group, benzyl group, substituted benzyl group,
aryl group or substituted aryl group wherein R*-R¢ each are independently an alkyl
group, substituted alkyl group, benzyl, substituted benzyl, aromatic or substituted
aromatic group, or, -N(RaRb), taken together, can also form a substituted or

unsubstituted non-aromatic heterocyclic group.



