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APPLI CATI ONS Thi s application clains the benefit of U S. Provisional

Appl i cat iwo oBlo0642960/ 304, 318, filed July 10, 2001, the entipca/useaetrieigs of
which are incorporated 5 herein by reference. BACKGROUND OF THE | NVENTI ON
Many new drugs are now avail able to be used by oncologists 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
t he sane 10 drugs are admi ni Lagi Vi entially. One
advantage of this approach Sﬁﬁﬁéﬁﬁ%y;%%ﬁ%;%gﬁts of ten act
synergi stically because the tunors cells are attacked sinultaneously with

agents having nultiple nodes of action. Thus, it is often possible to
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anti-cancer5 ageeindygefarenaé.l y have severe side effects, even when
adm ni stered individually. For exanple, the well known anti-cancer agent
t axol causes neutroperia, neuropathy, 20 nucositis, anem a,
t hr ombocyt openg gty edy OrarnendveRgsornd nausea. Unfortunately, the
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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 theApatient.

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.



conbi nation therapy to achieve the desired synergistic effects. Therefore,
there is an wurgent need for agents which can enhance the desirabl e tunor
at t acki ngwproopedses es of anti-cancer agents w thout furth@cCTiusorzasé ng
their undesirable side-effects, and nmethods for synthesizing such agents.
WD 03/ 006429 PCT/ US02/ 21716 -2 SUMMARY, OF THE | NVENTION It has been
reported in the co-pending US PrOV|S|oH%I Applications entitled TAXOL
ENHANCER COVPOUNDS, filed July 10, 2001, (Application No. 60/304,252),
TAXOL ENHANCER COVPOUNDS, filed March 6, 2002 5 (Application No.

60/ 361, 946) and TAXOL ENHANCER COMPOUNDS, filed March 6, 2002 (Application

No. 60/ 361, 936uifahrR&eOEAHE AreENfioNhydr azi de am de]  conpounds

significantly enhance the anti-cancer activity of taxol and anal ogs of
taxol . The entire tlkaehbargsewited hete cagphiiogliPwvaienal Appligtiont editledr ei n

E%h;ﬁlfﬁénﬁﬁm%&@iﬁﬁﬂﬁimwgﬁ%&lﬁm CRRobRERENbs o met hod

of preparing @Qﬂg g starting
conpound. The86 ydr%??gg startlng conmpound IS reﬁ?gégﬁgé%ﬂgébgtructurm
Formula (1)5 RApplicRionNi-601361/986) 20dRIAX 0L ENHANJER CGOMBOY NG, filed pr oduct

compound 1's r eIBIr e6n 5882 (bgpp%tcgtlljo%[ﬁcr) a60/3|:6%r9r§%) thag celrga:in bis[thlno-hydra%dZe amide]
compounds significantly enhance the anti-cancer activity of taxol and analogs of
taxol. The entire teachings of these applications are incorporated herein by reference.
Disclosed herein are methods of preparing these taxol enhancing compounds.
10 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):

Ry o)
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15  The thiohydrazide product compound is represented by Structural Formula (II):

N Rs
Rg/ \N/



T R10 WO 03/006429 PCT/US02/21716 -3 (11). In Structural Fornul as
(I)-(H, R and R2 are independently an aliphatic group, a substituted

al i phat i cwgroetope2@n aryl group or a substituted aryl groupCTarsoRi7and R2,
taken together with the carbon and nitrogen atons to which they are bonded,
forma 5 non-aromatic heterocyclic ri ng?boptl onally fused to an aromatic
ring. Whien R is an aryl group or )stituted aryl group, then RS is a
hydr azi ne protecting group; and vvhen R2 is an aliphatic or substituted

al i phatic group, then R5 is -H or a hydrazi ne protect(gpg group. R10 is -H
or a substituted or unsubstituted al kyl group (prefera -H or an

unsubst i t ut ed IalStyctugaldoomutes (B-(HJ, é&@ndlﬁlgtre—ﬁmnd@ttmaln)ahpﬁh& gretfhad 10
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reacting Z-3( @on¥ar¢@a)ie Ketorocydioriig@ptivn{iBQuséd-oandramai i When Rk dn
activating agent with the thi ohydr azide represented by Structural Fornula

(1'1), wherei n 3% §reun ¢f a fibstitedany grpuy. then rlﬁléfﬂﬁﬁ’r&?mFﬂwlag@qup) angt e as
described for L uetur ﬁlaBPIEagfch%"ls%u&J[téd %II éh’l)dtlc é%uff t'hénﬁ %Q%rea%ydpa%ﬂ% or

substituted or unsubstrt rai g
protecting group. Ry, 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):
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(IID).
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 (III) 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,Rg)-, -CH,CH,,
trans-(CH=CH)-, cis-(CH=CH)-, -(CC)- or a 1,4-phenylene group. More preferably,
Y 1s a covalent bond or -C(R,Rg)-.

R, and Ry are each independently -H, an aliphatic or substituted aliphatic

25 group, or R, is -H and Ry is a substifuted or unsubstituted aryl group, or, R, and Ry

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



hydr ocar byl group. Preferably, Y is a coval ent bond, -C(R7R8)-, -CH2CH2_ 1
trans-(CH=CH)-, cis-(CH=CH) -, -(CC- or a 1, 4-phenyl ene group. Mbore

pr ef er ablwp 03604429 a coval ent bond or -C(R7R8)-. R7 and R8Pamrasezztiié

i ndependently -H, an aliphatic or substituted aliphatic 25 group, or R7 is
-Hand R8 is a substituted or unsubstituted aryl group, or, R7 and RS,

taken together, are a C2-C6 substitutedor unsubstituted aI kyl ene group. WO
03/ 006429 PCT/ US02/ 21716 -4- Each Z is a | eavi ng group. Anot her enbodi nent

of the present inveation. i net hod of preparing a product conpound
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Formula (I). In addition, asymretrical bis[thio-hydrazide am de] conounds
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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] compounds, which, as the term is used herein, refers to a compound
15  represented by Structural Formula (I). In addition, asymmetrical bis[thio-hydrazide
amide] comounds can also be prepared by suitable modifications of these
procedures. The term “asymmetical bis[thio-hydrazide amide] compound” refers to a

eompound represented by Structural Formula (IV):

S

Tz o 0 T4
Ri N /“\ /“\ N Rs
i
S R1o R4

20 av).
R, Ry, Ry, Rg, Ry, and Y are as defined above. R, and R, are independently an
aliphatic group, a substituted aliphatic group, an aryl group or a substituted aryl
group, or R, 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



R3 RLYN\ /N NYNY 10i11 S S 20 (IV). R, R, R7, R8, R10, and Y
are as defined above. R3 and R4 are independently an aliphatic group, a

substi t utwo oalodgabat i ¢ group, an aryl group or a substitut @dTArSy}/217¢¢ oup, or
R3 and R4, taken together with the carbon and nitrogen atons to which they
are bonded, forma non-aromatic heterocyclic ring optionally fused to an

aromati ¢ WO 03/006429 PCT/US02/21716 =5 ring. R3 and R4, are independently
selected fromR and R2. R11 is -H or a substituted or unsubstituted al kyl
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5 Formula (I). R, is a carboxylic acid protecting group. The amidation forms a first

intermediate represented by Structural Formula (V):
Tz 0 0
R1 N /“\ /“\
\H/ N T v ORs

S Rio

).
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
Ry N /“\ /U\
DR
S R1o

(VI).
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).



10 internmediate with a free carboxylic acid group. The second internediate
is represented by Structural Formula (VI): 12 00 NY"-k OH YI S RIO M
The secorwoieneedi ate is then amidated with a second t hipeyusozazizde
starting 15 material represented by Structural Formula (I1). The second

t hi ohydrazi de starting conpound is typically different fromthe first

t hi ohydrazi de starting conpound, there%y formng the asymeti cal

bi s[t hi ohydr azi de-am de] represented by Structural Formula (1V). WO
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aryl or substituted aryl, R2 can be a substituted or unsubstituted

al i phatic grodfprmptasf(Br(¥B) i¢ agyl onehstituiedeayb R, oarsbbs substitugad drameubstitutsd

group (e.g., 5.nethyl, eth - pr n- butyl .or n-pentyl.). ,
Al ternativel y,al\%ﬁ%thyﬁoup,rpréée{:a&gs{ %f‘@fg% Wﬁ%ﬂl&e{d&ﬁ'e{ %ﬁé%}%%?upoﬁﬁ-g-’
substi t ut eds arlMéth%/l_Bgth?E%—ﬂi@pﬁ, ABASA b ﬁl-{pﬁlﬁjny.rAIﬂé}ﬁ&tR@l}i, WHeR R, irPStYilcughpup,
preferably a substitufted or unsubstitufted phenyl group. R, 'in Structural
Formul a (1) - (\Aormuein(Da(\8h isarykorsubstitited ted, Ryrcan he alssbstituieddr unshbssitated c

Group,  bref o 2y, SUCSLLLN. g or, MBURLLLU R dougre ablol group (e -
Cormla (10, (S B SRESALAD W LI g o iun £, co
unsubst i t ut ed ghipbatyd grgnpupeferablyt esubatifuted or unwibstituRd IowerStlkylgrempale.gsor nul a
(1)-(V1) i ISO a nslgt }SIIE Ietth% %(-jprglgyl, n-butyl or n-pentyl). When R, in Structural Formula (I)-(VI)
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
unsubstituted aliphatic 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
25  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 thioamide,
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), ,



unsubstituted aliphatic group, R2 can also be a substituted or
unsubstituted aliphatic 15 group, preferably a substituted or unsubstituted
| ower al kD ogioaispo (e.g., nmethyl, ethyl, n-propyl, n-butylPCorusnz/pemyl). In
another alternative, R2 in Structural Formulas (l1)-(VlI) is an aliphatic
group or a substituted aliphatic group. Wien R2 in Structural Fornmnul as
(1)-(V1) is an aliphatic group or a substituted aliphatic group, R is
preferably a | ower alkyl group 20 or a substituted |ower alkyl group. In

t ther al ive, in Structural For gul (V1) i |
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is a substituted or un stituted 25 aryl group, "R2 Ts nethyl or ethyl, R7
is -H and R8 isch epuglitionstany tlisclogad in dydsar andgFiesgsiReagantsafor Oagpaint  whi ch,

Ui oketone. 1 REREVsfitint oRfin aET EsbpS f Flsdpaee SRLTL ke et ©
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i ncl ude Lawesson'S Reagen raphosphorus pent asul fi de, cheeren's
reagent (P4S10nNg2Blicatinds 03¢dibeti0 SRCAY1USARIIRTE b6 alsy ddRdSial iNBhYd). 3, Davy
Reagent and Hejngarner' r t kno ar ondi tions,., syitable for
carrying out tHEZeBe néé@??&ﬁ@, @\%%ymweﬁsl&g%a?ggr(&%#@r éli?ﬁl e, such
condi ti ons ar e3sdh &3l @89S A Tk BRSH0ARE 4T EEOk0). TRERABMNR JrMesHHBBIS
Synt hesi s", Vol une 1}QJ§ﬁn vaéy &r%ons, (1@75))page gQS-YIW %%gsgr and
Fi eser, 5 "Reapgenalss tedourd ipdvietenByant Hasilkér, “SolfunRedgentd dn OrdahiceSyntheSGiis,
(1975) page. 653 .and publi ions cited therein. Suit.able conditions are
bl 50 deser bechsalemin Press S T%ﬁir?l?va@épaﬁogsf?flztggﬁe pzlbia?at@ygazef@m?rated
Synthesi s 1979941 p{ 1, Rhee, TEL rahedron  35:2433 (1979) and Tetrahedron
21: 4061 (1980). Destcriptions of these reagents >

' Applicants have discovered that thionylating agents can similarly convert

hydrazides to the corresponding thiohydrazide. Conditions for thionylating
hydrazides are generally the same 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
equivalents, 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 “afnidating 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



can also be found in Metzner and Thuillier "Sulfur Reagents in O ganic
Synt hesi s", 10 Academ c Press, 1994. The rel evant portions of these

publ i cat iwo93ae@29 ncor porated herein by reference. Appli eamtesonzves

di scovered that thionylating agents can simlarly convert hydrazides to

t he correspondi ng thiohydrazide. Conditjons for thionylating hydrazides
are generally the sane or simlar to those used for thionylating ketones,
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first convert ?rqoﬂl&li&)e ﬁld%h%yyﬁlo%aﬁenita%hﬁﬁﬁg in an inert solvent such as an ethereal

solvent (e.g., diethyl ether, tetrahydrofuran or 1,4-dioxane), a halogenated solvent
15 (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  Anester -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, WI., 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'-



readily displaced by an am ne or hydrazine than -OH Thus, -OH is converted
into a better |eaving group. A "leaving group” is a group which can

readi |y bwodsspd4aced by 5 a nucl eophile. In one exanpl e, PCOHSot/ 217
carboxylic acid is converted into a better leaving group by replacing it
wi th a hal ogen, typically with chloride. The carboxylic acid is thereby
converted into an acid halide, e.g., arP-acid chloride. Reagents suitable
for preparing acid chlorides fromcarboxylic acids are well known in the
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di ethyl ether, tetrahydrofuran_qr 1,4-di oxane hal oge ed salvent 15
Ceca.” ot hy & OEHraY ey s 8h aichi Ghab Ry oritdr et s EXSvent (e.g.
benzene or st QidieRRY, it WhEsre @5Amdn Witn®ahRigiot e §lescht ihb&tioRky usithge s
often added to accelerate the reaction inquantities ranging froma

catal yti ¢ anolytrazmeaioopoundes thelimithgreagent ebaterally, frommbaliy].0 efplivaleteo

Alternatively, the carboxylic.acid is first converted into_an '"actjvated
ester” . 20 ATORSLUEciuEsigRts o ©lphng Recphare yeed TpIAYE o SiRBRADERNCEGadi | y

di spl aced by g?%xg{firpf@era%f Mﬂhﬁ&dtﬁ%s%%ugﬁlérﬁ 1okt £3liakhBPIALE HESIR

becones nore on w T hdraw ng. activated esters are sufficiently
stabl e that t lsgd, cancdheacidaichted-hydexgbenzesiesls (MOBt)es rftBh addedhieny| or
substituted phenyl. For exanple,. diphenyl mal onate can be prepared from
mal onyl chibr Paeleraie tﬁﬁ&%ﬁl&pﬁwwa }sagawﬁéwea% toy et 451 Qo R AR i ch
Chem cal Co., : B r &%q I her
activated estﬂhg%%%rt%ﬂce%gﬁ?ésg pgn g@&%%@?&f’?@gf@gﬁ?‘gég and used in
situ. Formati eguiehleats. dht reseti@dis@sherally carsed authie ety gerotc Scdoandd, ifg agent ",

also referred to as "carboxylic acid activatin ent", which is a
reéﬁpa@ega%ogenated solvents such as methylene chlgrige? dlnc loroethane and

reagent that
chloroform, ethereal solvents such as tetrahydrofuran, 1,4-dioxane and diethyl ether
15 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 carfying out these reactions are found in
Examples 1-9.
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 (I) 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



30 the hydroxyl group of a carboxyl acid with a group which is susceptible
to nucl eophilic displacenent. Exanples of coupling agents include 1,1 WO
03/ 006429WB@3hu8R®R/ 21716 -9 carbonyl dii m dazole (CDlI), i ®obaisyr/21716
chl orof ormat e, di met hyl am nopropyl et hyl - carbodiim de (EDC), dicyclohexyl
carbodiimde (DCC). Wien amdating by in situ generation of an activated
ester, an excess of either the carboxyﬂ@c acid or hydrazine can be used
(typi cal | y a 50% excess, nore typicall y about a 10- 15% excess). 5 However,
it is nore co n. when Rréesent the
hydrazi ne corrp f°ae°£§g nqSXNrﬁﬂ?thg prré &tér%gm@es aé?gﬂl tBo 85{?
equi val ent t o diiraed ﬁpemmwah@ﬂé@e%dWQI"Pftge@ﬁem}ro@gKSQn@gﬁné el atl ve to
each: car boxylic aci pr pr ef erﬁgg{\)ef rom about 1.0 equival ent to about
y

1.5 equi val entss'nthMé & Sews SReciftd ekasipdds af suitable hydrazine
1- hydr oxybenzot r.i ften

Ty Dy ben s e At Satpinetio, bufis 0 ARNET i JarnRSS BB REROLE Liree oo
DCC is usecs WeffR6:aRhboRA (U 280 AubreRMh i iAReMbodyl ZFMEX) val ents. The

reaction is generally carried out in inert, aprotic sol vent's, for exanple,
hal ogenat ed sol vent&® smghtabamedmdrmeb}dﬁtwp thean alkdénegroe, han e GEhd-,

hl f th | | t t hydr of. d
i ethyl et her N8 SRcPIaNSRE Gy B e e A SBPIS i Bl RS At o
general ly r angﬁkﬁé@@’o@ﬁtﬂ’ﬁ@bosﬁbg‘rﬁte&r (@g abibenl DBnd Wdut LOSpletROBILON 1S

preferably carried out at anbie enperature. Representafive condl tions
for ‘carrying detwaechdsmdrabaut§, (mm;‘e areéerabiuhdmelan 1 ExdRplledinkage grohp” mierpound

or 01 et 1 ngthr $05. TSHrHEFRUR T BEL SelIHG: ABPLTRop SchrBB e BPasay
aroups are knogerp %S?‘ftém’ﬁ‘%ﬁf‘%%@%@bﬁg%%@?82%%%%@(22a‘?r%kﬂ*% 3% cene and
Wit's, " Pr ot ectphesyl@repetbsr (-6- )Oﬂg@mher (Syhohemirs[;NO)IR Wiidrey R&isSteimed 1991) .
The entire t e%%{gvsﬂ Spr%];’ergdqglﬂage group 18 -C(R,Ry)-, wherein R, and Ry 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 R
are preferred substituents for an alkylene or hydrocarbyl group.

An aliphatic group 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, sec-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.



Wts are incorporated herein by reference. Specific exanples of suitable
carboxylic 25 acid protecting groups for Structural Fornmula (V) include,
but are rwO oBioodseed to tert butoxy, benzoxy, phenoxy, di pRemuiSeE2itoxy,

tri phenyl net hoxy and net hoxynet hyl. The conpounds represented by
Structural Fornmulas (1) and (I1) can conprise a hydrazine protecting
group. Am ne protecting groups can al sdlbe used for protecting hydrazine
groups, and conditions which are suitable for protecting and 30

depr ot ecti ng.ari nesy bl e USRS RIRARH A ALOURELEALERAULLBRL G, For uoe

wi th hydrazines. ec roups for am anmd condrt

protecting andyMéh 934806488 alfaldtidStr ot héfkboarylkithgde Biisetl @ bhd\§r rAdfeidEigerWi t h
t hese protecting groups are known in the art and are disclosed, for

exanpl e, i n Ghstssearglanggy Bxamples dncdeds heazahisupls benvofiramii pdolgy duimesnyg |

John Wley & Sans {.1991),. Specific_ exanpl es of .suitabl e hydrazi ne

orotect i ny o SUBC T s B ar R i RURYE B bR ectRae
(BOC), 5 benzylpsymeakponyl (CBZ) and fluorenyl nethyl oxycarbonyl (FMOXC). A
"straight chained hydrocarbyl group” is an alkylene group, i.e., -(CH2),, -,
with one or nore (pYarapgisty heivecyelis ydseanener-aopwiic sabpeycdia ingy wheghl aced

with a |inkage oup. x is.a positive,integer (e.q.. be en, 1 and. about
10y, pref er ani et T iRt “Er Haf e Poban oy BT bR 2B 1RS2. A
"l'inkage gr ouping&@h®e FivéGik Gederd MEitOAGhLAEQURx MM IENInERAL 8F@RydofRiTN] ene
in a straight chai ned hydrocarbyl. ~Exanples of suitable |inkage groups

i ncl ude a ket deteahyratitiophinyl, ahkehelinoa tigmerpholite pytrehidinyk piperazinyd- ) ,

t hi oether (:S- r_am J-N(Ra),]-, wherein Ra is defined below A
preferred fq n%)é%eél%b‘}y&?ﬁgﬁ@[“%) wherein R7 and R8 are defined above.
Sui tabl e substitut %‘itﬁblfe%bs’%ﬂuﬁ'téi(dﬂ E_ﬁ!l?p}&ﬁ@,%oﬁﬁ'&t ﬁoﬂ%&@ﬁﬁﬁé‘h@ﬁd&&c@i Qup are

those 15 which do not substantially interfere w the reactionS described
herei n. R7 andeRgyl geovp que dfoee whithsigost suhséemtiglly mteréane afithythersectmms

Ezglr Iog aE :,3%:,]_ g:dg%&blez@ %eraegril. p‘ﬂ%érife%in%rv%'ﬂpa iresac’glons ’trref%irsgt%tsugsqgli.tlna?gf ’decl?rree{{ls?r(igb t%g: or
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
yield). 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 substituents on an aliphatic group, non-aromatic

20 heterocyclic group, benzylic or aryl group (carbocyclic and heteroaryl) include, for
example, -OH, halogen (-Br, -Cl, -I and -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*RP), -C(=NH)-NH,, -C(=NH)-NHR?,

25 -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"),
NRH-C(=NH)-NH,, -NR4-C(=NH)-NHR?, -NR*-C(=NH)-N(R*R"),
-NR-C(=NR®)-NH,, -NR-C(=NR%)-NHR? -NR*C(=NR°)-N(R°R®), -NHNH,,

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



hydr ocar bon which is conpletely saturated or which contains one or nore
units of unsaturation. Typically, a straight chained or branched aliphatic
group haswbrosmwaee 20 to about twenty carbon atons, preferablusot/zion one to
about ten, and a cyclic aliphatic group has fromthree to about eight ring
carbon atons. An aliphatic group is preferably a straight chai ned or
branched al |l cyl group, e.g, nethyl, etﬂ91, n- propyl, iso-propyl, n-butyl,
sec-butyl, tent-butyl, pentyl, hexyl, pentyl or octyl, or a cycloalkyl

RN e B g B T R e S

referred to hRrgINsUdSituked RNz Asrbinaﬁé @ﬂ%sﬁtut%ﬁ%ﬂ&h&t(b gb@pl Reeferablyushe

car bocyclic aromati c groups such as c? enyl , nap pht hyl , ant hracyl, and
heteroaryl gr c&llipé bengylicoer aryﬂ:gmmﬂlya d1t1¢n,eN§.fR ,ft@k@ﬁyge‘fherpﬁ}ﬁnl@éﬁpl fOl’Ipfrlrl m dy,
razin t.hi azo oxaz

D eyl o™ ottt 58 it bR Al an A5y SR & Moo Aot oot

fused pol ycycligmaiongtiosydlicp8odysita@Trotp canfalsohade GRARSHAYE bt SutRfiRmaRt | C
ring or heteroaryl ring is fused to one or nore other -heteroaryl rings.

Exanpl es i ncl w&eha:tmomh pengibstiientz ok gubstitted alhyioirylhphamlgn@m ¢ap|also have

S0 ndol yi -8 I GGG RGOk i har et P BT peR ne RGN
non- ar omel | ¢ GREAACYEAGidd Ry P subiEhid @B as HAIBRREeT ARt ONB such

as nitrogen, oxyden or sulfur ring. The “ring can be five, siXx,
seven or ei ghtsubstitbied etlph#ecangi-gematic haﬁmcy@tcrghgm sobstiteted bryl, or

t et rahyr ot hi oph r phol i no, hionnl ollno lidinyl, piperazinyl,
10 piperid Sug%ﬁWEﬁﬁnggésvﬂwﬁv?hw§up9ﬁ g{ﬁgﬁts on a aliphatic,
aromati c ”0” ar omatif {B&h 6% rgﬁe)ig"’ tefer@ o mpa’é‘rSllzé’rbu;Q(vﬁwﬁ i8bSnrieBRE %o Wi ch do not
substantially interfere wth the reactions

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 as 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



described herein. "Interfering with a reaction” refers to substantially
decreasing the vyield (e.g., a decrease of greater than 509 or causing a
subst ant iwb oaedidee of by 15 product formation (e.g., wher @Cousproduct s
represent at |east 50% of the theoretical vyield). Interfering substituents
can be used, provided that they are fi ﬁ?t converted to a protected form
Sui tabl e protecting groups are known i'n"the art and are discl osed, for
exanple, in Geene and Wits, "Protective Goups in O gani c Synt hesi s” , John
Wley & Sons  (1991). Sui tabl e substituents on aro al i phat | o oup,

non-aromati c 20 heteroc group, benzyllc ryl, gro (carbocycllc
and heteroaryl) incl l@\‘ or\!rl_?fBer&gﬁpl MN

QBOCI and -F),
-ORa, -O CORa, - CORag A - NO2, J"BCBH TEANHZ, MaH N( RaRb) ,
-COORa, -CHO, -CONH21 - CONHRal - CO\I’(_{RaRb) -NHCORa, - RRCORa, - NHCONH2,
- NHCONRaH, - NHCON(RaR), -NRCCONH2, - NRCONRaH, - NRCO\( RaR), C(:NH)-NH2,
-C(=NH) - NHRa, 25 -C(=NH)- N( RaRb), T% NR) - NH2R1<4& =NR) - NHRa,
-C(=NR) - N(RaRb), - NH C(=NH)-NH2, C(=NH) NH- C( =NH) - N( RaRb) ,
- NH C(=NR) - NH2, - NH- C(=NRc) - NHRa, 5) 1 Nihek = NR);%R"\%) - NRdH C( =NH) - NH2,
- NRd- C( =NH) - NHRa - NI Zd- C(=NH) - N(WR) , - NRAR{ NR) - NH2, - NRd- C(=NRc) - NHRa,
-NRd- C(=NRc) - N(RaRb) , - NHNH2, 30 - SO2NH2, - SO2NHRa, - SO2NRaRb, - CH=CHRa,
- CH=CRaRb, -CR:CRaRb,-CR:CHRa, -C,W:CRaRb, -CCRa, -SH, -S&kRa (k is 0, 1 or
2) and WO 03/ 006429 PCT/ US02/21716 -12 -NH C(=NH)-NH2. Ra-R €ach are
i ndependently an aliphatic, substituted aliphatic, benzyl, substituted
benzyl, aromatic or substituted aromatic group, preferably an al kyl,

benzylic or arptepagitimf ThioddBhéta@bic achiRdBUenylliykendd oget her, can aI so form
a substituted or unsubstituted non-aromatic heterocyclic gir oup. A benzylic
group, non 5 ar omatBhenydweéragmedf e, A mmeovasslissplvge siudrychehlenomsthaag £Gn

2l iphatic or SYOSLALE AL BIRLlC AL oP:A% A RHBRdLAbs £55WRALH! Ut o

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 0 °C. The red solution was stirred at O "C for half an hour and the
resultant yellow suspension was stirred at room temperature for 3 h before pouring
into ice-H,O (100 mL). The precipitate product was collected by filtration and
washed thoroughly with H,O. After one recrystallization from EtOH/H,0, 3.63 g
15 (95%) of N-Phenyl-N-Cyclohexyl-N’-fert-butoxycarbonylhydrazide was obtained as
a white powder; mp 141-143 °C; 'H NMR (CDCL,) 6 0.9-2.3 (m, 11H), 1.4 (s, 9H),
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 2N

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



a non-aromatic heterocyclic ring, a substituted a non-aromatic heterocyclic
ring, benzyl, substituted benzyl, aryl or substituted aryl group as a
subst i t uewD.03B0643ubst i tuted al i phatic, non-aromatic heter @cyaisoz2gioup,
substituted aryl, or 10 substituted benzyl group can have nore than one
substituent. The term "arylene" refers.to an aryl group which is connected
to the remainder of the nolecule by twd other bonds. By way of exanple,
the structure of a 1, 4-phenylene group is shown bel ow. 15 Substituents for

an aryl ene gr atﬁfnearﬁ%e&gﬁﬁlrhbpc?ﬁo{ﬂ eRhd t%raﬂ%fh?f dheWama_ Re present

I nvention is i | ustrated he toll owm ng exa are not intended
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acid N-phenyl I@Mﬁretmqi enyI hydra2| ne (5.4g, 50 rmol) was dissolved in
dry di chl or onet hane ( ‘m.) in a 250 nL round bottom flask. Di-teat-butyl
di carbonat & (10. 9 @\ nbfuremdlcyclhbhevanoicheid Id{jﬂeldylhvj'drﬁzid;& {25 gd . lBtmhol.andhe
resul tant solytion was then stirred _undey  reflux 8 3_h. Repoval of the
vol atile conpdi¥RtoNFiyae e?téétfé&d T dpaamgh én drvtplugag)(20 mL) was stired under

reflux for 1 h. After being cooled to room temperature, the mixture was filtered
through a short column of silica gel (5 g) which was pre-washed with benzene.
Removal 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);
ESMS caled (C,3H;gN,S): 234.1; found: 235.1 (M+H)".

Example 2
15
H RCOOH; DCC; DMAP (cat) R._O Lawesson's RS
Ny, - Y Y
HsC 2 CH,Cl, N NG
H3C NH2 H3C NH2
0 CtoRT

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 vacuum. 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-



a colorless solid, which was washed wi th hexane and dried in vacuo. 10 g
(yield 96% of the product was obtained as a colorless solid, which can be
used i n twWe oewd429 step wi thout further purification. 2.5 @CfABomewohg of
this material was dissolved in 10 dry pyridine (5 nL). Cycl ohexanecarbonyl
chloride (2.0 nL, 15 innol) was then jﬁlde{j slowy at 0 C. The red sol ution
was stirred at 0 C for half an hour and°the resultant yell ow suspension
was stirred at roomtenperature for 3 h before pouring into ice-H20 (100

hor oughl v wi hePORFaRBES ] e RIE Raere) oo shlid Bk CPOVEESIRL), 16
(95% of N-PhengBa9-80¢el QHQMG(BI, 2H)$8184(§JBH)§W(@93H} Byx$(g2H)e was obt ai ned
as a white powder; rap 141-143 C; '"H NWR (CDC13) b 0.9-2.3 (m 11H, 1.4
(s, 9H), 6.9 (br, 1H)’.7'4 (m 5H)ppm To a solution of

N- Phenyl - N- Cycl ohexyl - N -tert-but oxycaEI%?l&é dra2| de (1.1 g, 3.461nnvol)
in dichloronethane (6 nL) was added tri ‘oacetic acid (6 ML) 20 at 0 C

The resultant sqlution was sti at 0 | f an heur. Valatile S
conponent s wer:Tihen rem)vq_fb uﬁ S }q:duclgghom\@ure to ffcﬁ : tz é$

whi ch was tur N’ atsoli upnstarrrd'r—rrg—-t—l'rr's riéflyR

m xed with cold 2,_lg\l NaCH (5 L) dor a f arethodht es at 0 CR1 S@IldOpr(Riuct
was then collected’ by WO 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; 1H NVR (DVMBO-d5) 6 0.8- 3.2 (m 1H),
5.3 (s, 2H), 7.0-7.7 (in, 5H) ESMS cal cd (C13H18N20) 218.3; found: 241.1

M+ Na) T. hyd
g 1; m*rz)l) inr"" G, e e it &e eé%%ee (20

m) was stirr %Qlu%@ﬁ%&"thlbl%‘n&b@é aEﬁU\I—]ndﬂayllNdr&ﬁdéX@' 158 gCQOhﬁﬁiol‘) HOBLHIO
tenperature, the mxture was filtered through a short col Urm of silica gel

(5 g) which wd8.1preed harahely and malobiracah@.052 g, 5 mmol) in DMF (2 mL) was added
DCC (0.22 g, 10.7 mmol) at O °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,O (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); 'TH NMR (CDCL) 6 3.1 — 3.8 (m,
6H), 3.4 (s, 2H), 7.1 — 7.45 (m, 10 H), 9.5 - 10.5 (m, 1H) ppm; ESMS calcd
(C,sH,(N,0,S,): 400.1; found: 399.1 (M-H)".

20 Preparation of N-(2-Methylmalonyl-bis {N’-methyl-N’-[(2.5-

dimethoxy)thiobenzovllhydrazide]:




Renoval of benzene afforded the crude product as a solid which was purified
by 10 columm chromat ography on silica gel using hexane/EtQAc (4: 1 v/v) as
el uant. WOD380q4890% of thiocycl ohexanoic acid N phenyl hyacaaisde2vias

obt ai ned as an off white solid. 1H NWVR (CDC13) 8 0.8-2.4 (m |1H), 5.65
(br, 1H), 7.1-7.6 (m 5H); ESMs calcd C13H18N28) 234.1; found: 235.1
(MrH) +. Exanple 2 15 H RCOCH, DCC; DML\ (cat) R ,0 Lawesson's RrS HO
"NH2 CH2C12 N N )No H3C , NH2 H3C NH2 O Cto RT Preparation of

2, 5- Dmret hoxyt hi obgpagig ca r@wadd'ea Ry dnagdes 2 P@&étﬁox‘ggmogénz&c dEIEP' )

was added in one porti on io a solution of 2,5-di nethoxybenzdic acid

20 mol ), met hyiyadindbydneride (327 g 16 L@nmoipdn)l 2amethpiviois acidy? gc &1 m)mal)nn@mz
60 20 n Th t t t
boor i ght at - HGBI i e O G BheParto] MoRRe BaF St fof B el Topr (FoRestige

fil tered. The (3G waoldldnn wae: RYANOLA! kANt e S dunupSidriehd 1

vacuum The resul g cru product was in toluene
this sol ution (3eGndddeshddawis sater 60 mEagp dtied Wil Np,SO04 TheditDAcTEoltiohxtasr e

was refluxed for 40 mn, cooled to room 2 ture and dlrectlg%/

subj ected to sqon?e@aratfélto BN XABIee resiqaugﬁﬁg?d(t%ﬁ &hgel coBImnghramewetaply hy |
acetate in he LV 0

03/ 006429 PCT;@@%%/ %I‘%g ! %@ch?%éh% %Wé’é"{%g’?ﬁ %?O‘?fgf @8%/@ ) as
of f-white sol .ﬁnowrpowa GHQWMZ(CIIEDQJ&?})O 12- §1$(ﬁ&9 . 1&066 m (riiH)H) 3. 0463 Q&(m,ZH) ,
3.84(s, 3H), 3.8 é ng HO R3 OH DCC,
DVEF R NN R3 IQH\II’ {533 22(m 6H) 2.82- 262(m 1H) 1.12-0. 11(m 3H) ESMS cacld

10 (CpHyN,O(S,):534.16; found: 535.1 (M+H).

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

S S
H H
O Y
O O

2-carboxybenzaldehyde (150 mg, lmmol) and carbazic acid (132 mg, 1 mmol) in

40 ml 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 (eluent: 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, 9H). 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 (CDCl;) 6 10.35 (s,



RN'NH\ I R, 00 Method ARL O O RL 5 Preparation of

N- Mal onyl - bi s[ N -net hyl - N - (t hi obenzoyl ) hydrazide]: To a stirred solution
of thi obewpmsoo@aes d N-net hyl hydrazi de (0.166 g, 10 nmol ), PHORiSOM2O016 (0. 15
g, 11 mml) and nmalonic acid (0.052 g, 5 mmol) in DW (2 nL) was added DCC
(0.22 g, 10.7 mmol) at 0 C. The resultg?t suspension was stirred at 0 C for
1 h and at roomtenperature for 3 h ecipitated material was filtered
of f and washed 10 with EtOAc (3 x 15 nL). Conbined filtrate and washi ngs
was washed sucefs 5"?5% X PR a H20
(20 m), Satura e%lm@IHC&S\A%gg (Aﬁﬁdl g?l(ﬂghe nLCTa&'qu@’H] (NEI@@) dmr} ng
over Na2SO41 titwends éll .é iM+id)s rem)ved under reduced pressure to afford t he
crude product as a yellow solid, which was washed with warm Et OAc. 0.16 ¢
(yield 80% of pure, product was obtained as a 15 yell ow powder. Rf 0.3
(Hexane/ EtQAc 1:1 v/v); 'H NMR (CDCl3) 8p 243-8 (M 6H), 3.4 (s, 2H),
7.1- 7.45 (m 10 H, 9.5 - 10.5 (m 1 H pp ESMS cal cd (Cl9H20NV402S2) :
400.1; found: 399.1 (MH+. 20 Preparation

of N- (2- Met hyl mal onyl -bi s{N -methyl -N -[ (2, 5- direthoxy

t hi obenzoyl ] hydrazide]: OS HH S Yﬁs 2ZNNN NN OO 11 "O ~' O WD 03/ 006429

PCT/ US02/ 21716 - 16 D§C (4 g, 19¢! s added t(*sa solﬁtéon ofsg

2, 5- di met hoxyt hi obenz |d N- hyRhydr azi de ( 4Hmm and
2n'ethylmalon|c amd 217—H=ﬁ=&H——r—H——BPvF—(—20rR \Nt St rlNgaR 0C.
The reaction mxture stlrred for I h at roomterrpaqat@reo Thf,a slurry

was cool ed at -20Cfor 1 hand filtered. The filtrate was diluted with
EtOAc 5 (300 m), washed with water (50 mM x 3), dried with Na, SO4. The
Et OAc sol uti on was

5 Preparation of N-Malonyl-bis[N’~-methyl-N’-(thiobenzoyDhvdrazide]: 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
Rs Ry
PhO OPh
S S R. R S
H 32 H
R)J\I}I,NHZ 0O 0 R/“\N,NWN\NJ\R
Ry Method B Ry O O Ry

Preparation of N-Malonyl-bis[N’-methvl-N’-(thiobenzoyDhydrazide]: 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



concentrated to m ni num vol ume, and subjected to silica gel colum

chromat ography (eluent: 1:4 to 2:1, ethyl acetate: hexanes) to give the
title conwowadoqs225 g, 80 % as vyellow powder. 'H NVR ( CPCIZ)S05211@6 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 (C24H30N406S2):534.16; found: 535.1
(MtH). Preparation of 2-Methyl mal on | -br™

2-Am'no-2,3-dihydroisoindoleI-thione) SS-N N-N~~ cl~ NOO
2- car boxybenzaldeh JBn ) in
40 m net hanol was s?[ 913:32%155?%% Itngr?pq@%%t&%?e or 4 ﬁtdI%('s%%hl S é lT?illc}n

was added Pd/ Groml3:1( 60 togy; 1Qb/f)|tla(img (695 Qield) Id2 Pre prdduct Bambioayi-bas[N wneteyl- H2
at nrosphere for _3 h. The reaction mxture was fjltered, and the f;0| vent S

evapor at ed. TH® -{ieherzonyhydsazid] avanebtainediss ayelder pawdsr L8 rpsica quaﬁlﬁles o

chr omat ogr aph %

product. 'H Nhﬁé?bg]g)%d %%[/)?8%%&9@ ﬁ?iaf%ﬁl fl H"t@@%%ﬁéwt?e ¥3 %5 059& 61(
9H). The resuldekdrtbegrabouct was di ssol ved in CF3000R (5ml), stirred for 30
mn. 20 The CF3COOH was evaporated, and the residue was subjected to
silica gel colum chromatography (eI uent: 50%to 0% hexanes in EtQAc) to
gi ve 2-am no- 2, 3-di hydro- isoindol -1 -ong—a)g%%ﬂgé as a white solid."H NWR
(300MHz, CDCIS): 7.85-7.39 (m 4H), H. M: 149 (MtH).
Subsequent Lawesson's thiolation and DCC coupling with 2-nethyl mal oic acid
under conditions descri bed above afforded 2- met hyl mal onyl - bis(2 25

am no- 2, 3-di hydr o-i soi ndol e-1 - b%n yel I vvd7§ "H NI\/R (CDC13) 8
10. 35 (s WO 03/ 006429 PCT; 7 @\VU *r/ﬂ 5. 15(s,
4H), 1.62 (s, 3H); ESMS ca b20H18)N4@2§\) wa; 411 1 (MHH).

O/

1) TFA 00 'YQ
2) DCC, DMF : \er'NJ\/U\N'N

s H H s o,

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
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
15 solid, which was washed with Et,0. 0.94 g (vield 51%) of pure product N’-methyl-N’-
thiobenzoyl-hydrazinocarbonyl)-acetic acid tert-butyl ester was obtained as a yellow

powder. '"H NMR (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



Example 4 RBR2 SC-~Cl ISI HRRRR HS RANNH2 OORANN NNAR R R1 O
0 R1L 5 Preparation of N Malonyl-bis[N -nethyl-N -(thiobenzoyl)hydrazi de]:
To a sol wben/oaf429 t hi obenzoi ¢ aci d N-net hyl hydrazi ne (10 @gcTdatsozesds at 0 C
wer e added subsequently triethylamne (8.5 nL) and mal onyl dichloride
(3.05 nL). The reaction m xture was sﬁ]%rred for 10 mn, washed with water
(3x50 L), dried over sodiumsulfate a concentrated. Purification by
Irecrystal lization from nmethylene dichloride (35 nL) gave 10 the product as

i ght yell ow ( NEXR . . Y ' /OPh SRRS
R-N, NH2 0 0 Rﬁ%ﬁ%ﬂ’ﬁrﬁ B?\]I?[Ns%ﬁlcag@ﬁé‘t Ho Bbgelg’%u%@%l@ Igf&eggfoati on of N-Malon
| - bi S[ N - et hyl - N' -A sélutidre a3 MektyydiNE zthibbbnzof-Bydraziectasmingt)iaoetic afid zerf-butyl

t hi obenzoi ¢ aci d N net hyl hydrazide (1.66 g,.10 ) .a i I I t

(1,305, 15 @ﬁ@eém,p-qrﬁn@wnﬂ%ﬁ(éew%1-@%&%@@%&@5@)@% e

ol atile conp _wer I : r :

product was pﬁd???]l (Zd .yoe:cftg Sﬂn%1 (ﬁ?@%&égﬁ%@%ﬁ%@%y 2\?;%%% %?rilg&?en%r%%

E: hr o gat o? r affc) h)temgv?i ﬁr;deaiegad‘iedlpiess?ree(bﬁixx%n;paat?f;ﬁfém@ ) lé?gaz n@fctditbé‘ﬁxg ch'&’:dgh u ?nt

gradi en rom4:1 v/v to 1: viv). 1. % yie ure _produc

N oy - by SERRTENESI e s Bey g Ry thessariogh ot e b Belio Bunal,

yel | ow powder . i caln pr i :0f5 = t: 1 53@9@5 | He' adli

t he sane pr odl%(}-ﬁ@;@])ggt%laﬁﬁg’e%ﬁggﬁ%%ﬂﬁ%g Hzést ?gﬁeﬁ%u e %%%@ﬁb%lgﬁgﬁ ve.&ldteo
(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,0 (10 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 an oil, which was purified by SGC (4:1 hexane/EA to 2:1
EtOAc/Hexane). 0.14 g (yield 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)ppm; ESMS calcd (C, H,,N,0,52):
460.1; found: 461.1 (M+H)".

Example 7
’ | O O Lawessen's Reagent
NﬁMﬁN PhH, reflux, 1h
S S
N IS S )
N.N/”\)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



Exanmple 6 OLN.NH2 DCC, DMVF OONO- ~ S HHOOO01' 1) TFAOOi 2) DCC
DVFO---rNNLNNSSHHSO '"ONNH Aslurry of thiobenzoic acid

N- net hyl woramodes (1.0 g, 6 mmol ), nono-tent-butyl mal onace/ySh2/Oimd., 6
mmol ), HOBt-H20 (0.98 g, 7.2 mmol), and DCC (1.34 g, 6.5 nmol) 10 in DW
(5 n) was stirred at 0 C for 3 h and fhen at roomtenperature for 3h.
Precipitated material was filtered of 2%nd washed with Et OAc (3 x 20 m).
Conmbined filtrate and washings was washed successively with HO (2 X 20

n), S%citrig. C& 1&%%' ngh% igé?@aék?eg %E%%ii Wl% L), NaERiBud 20 Whoni

brine (20 m_) ed over he sol'vent was renov

under reduc edw@rree;@&wi@dt@dabﬁm&atehmndememd @ﬁhs@are aHush dbﬂinﬁmbhrdmavdglra;ihywas
washed with Et20Q. 0.94 g (yield 519 of pure product N - N -
t hi obenzoyl - gFiliss a@éb@%ﬁmﬁlé@w%ﬂ%ﬁ% h@@ﬂ?@t%@ﬂéﬁor obt ai ned as

AN mp°¥ﬂ§ﬁﬂ°5n4? R L R T T ST O

ESI\/B cal CdS(QﬁMﬂQ@B@§$b3 §808.95 (:aysi), 731277.60/0H) 10 A)sESMSicated ¢€C, H,N,S,):

-Met hyl - N -t hi obenzoyl - hydr azi nocar bonyl ) -acetic acid tert-butyl ester
(0 19g, 0.6 ma390; ferendTEA3 PEMIEDM., 1.6 mmol) in dry DCM (10 nl) was
stirred

Example &

P,Ss, benzene

©\N,NH2 ©\N/NH2
—— e R
fo 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 filirate and washings
were combined and concentrated to afford a solid. Crystallized from hexane 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
(C3HgN,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.



at 10 C- 15 Cfor 12 h (reaction was nonitored by TLC). Vol atile
conponents were 5 renoved under reduced pressure (bath tenperature below 5
C). AfterwbeBmgs4dried in vacuo, DVF (3 nL) was added f ol lPcmasoby17tde
addition of DCC (0.13 g, 0.6 miol), HOBtH20 (93 ng, 0.7 mmol) and

Thi o- 2, 5- di net hoxybenzoi ¢ acid N-net hyl hydrazide (0.13 g, 0.57 mmvl). The
resul tant solution was stirred at 0 C+dr half an hour and then at room
tenperature for 3h. Precipitated material was filtered off and washed with
10 EtOAc (3 x 10 mL). Conbined fiktrate and washi ngs was washed
successively with H2O (2 x 10 nmL}jj, 5%citric acin (1¢ nL), H20 (10 n),
Saturated NaHCO3 (20 nlL) ang e{(1; mL) Aftcmr\be' g dried over Na2SO4,
t he sol vent was renoved und pmto Mt f oryg crude product
as an oil, which was purif dy SGG (4: 1ll hexahe/ EA to 2 OAc/ Hexane) .
0.14 g (yield 53% of pure~prgduct was ol ai nédl as a yel Peygowder. 'H 15
NVMR (CDC13) 6 3.1-3.9 (m 18H), 6.7-7.4 (m 9H) ppm ESMs cal cd
(C21H24N404S2): 460.1; found: 461.1 (MH)+. Exanple 7 O Oi | Lawessen's
Reagent |i N Nk~N'N 1li O PhH, reflux, ITh SHHSCI SSi s ~-NN-ANNS H

HS 20 A stirr i _ _ _

Nl oyl i & PN BRSO AP 2 e S4B O 6 20 o) (9547 10 78: 58 A% (™ ana
Lawesson' s read@nspnt;0EIMS@alcA (G4HHNO)S,):n4@: Y, fbemiz 691 (ROHNL.) was heat ed
toreflux for 1 h. After being cooled to roomtenperature, the m xture was

filtered WD 03/ 006429 PCT/ US02/ 217165 -20 through & | ayer of silica gel,
washed with THE (2 x 15 nlL). Th i F'@«t I RgeWwere conbi ned and
concentrated under reduced pres ) I\us co(l)u@

5 'HNMR (CDCL) 6 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
N
VET

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; BSMS (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,5H,,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.



on silica gel (hexane to 4:1 hexane/EtOAc to 2:1 hexane/ Et OAc) afforded N
bi st hi omal onyl - bi s[ N - phenyl - N -t hi oacetyl)hydrazide) as a clear syrup (16
ng, 15% .wOoH3BoddAR (CDC13) 6 3.80-3.95 (m 8H), 7.02-7.30rgmusap2#fl¢ ESMS
cal cd (C19H20N4S4):  432.06; found: 433.0 (MtH)+. Exanple 8 N/ N' NH2
~NH2 P2S5, benzene Reflux g To a stirred solution of Cycl ohexanoic acid

N- phenyl hydrazide (0.1 g, 0.45 10 n’m)l‘?21 n dry benzene (5 nL) was added
P2S5 (0.2 g, 0.45 nol). The resultant suspension was heated to reflux for
3 h. After being cooled to roomtenpgrature, the mgxture was diluted with
benzene (5 nmL) and was filtered thro gh S oerco um of silica gel (2 g),
washed wi th benzene and 2:1 he

. 5 Fch The filtrate and

washi ngs were conbined and co i r atjed for|d a id. Crystallized
from hexane to provide 15 the internedi ate thi ocycl ohexanoic acid

N- phenyl hydr azi de as an off white solid; ; 1H NNR(CDC13) 60824(m

11H), 5.65 (b ESMS ¢ (C13H18N2S
founa: 2o9e ¢ Ew%@@@pw&%@ Ao D, 8Adan Bt dr Ak, SEBLT 54y

compounds. w0 3006435 S g SR S 0 kP S AR Y TP

NVR (CDC13) 6 3.1- 3.8 (m 6H), 3.4 (s, 2H), 7.1- 7.45 (m 10 H, 9.5 -10.5

(m s
s - S
NN N
| o o |

'{{ NMR (CDCly) § 0.5 (t, 35, T = 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 'MNMR (CDCL) 8 0.5 (d, 6H, J =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, 5H), 1.5-1.8 (m, 2H), 3.0-3.7 (m, 6H), 7.1-7.5 (m, 10H),
15 11 (s, 2H)ppm; MS (C,;H,N,0,S,): 456.1; found: 455.1 (M-H)".



1H) ppm ESMS cal cd (Cl19H2ONAOR2S2): 400.1; found: 399.1 (MH}. SHHS
NNNNNN OOJ/ 5"HNW(CDC13) S1.0-1.35 (m 6H), 3.0-4.3 (m 6H),
7.05-7.40w0ro3/0a43k) , 9.1-10.1 (m 2H); ESMS cacid (C21H24R¢TASR)/2174€28. 8;
found: 427 (MH. Anal Cale For C21H24N402S2 (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. SHHS
NN, NI N, / o O10 'H NWR (CDC13) 62%.7-1.0 (m 6H), 1.4-1.9 (m 4H),
3.1-4.2 (m 6H, 7.1-7.4 (m 104, 8.9-10.2 (m 2H ppm ESMS
(C23H28N42S2) . 456.1; found: 455.1 (M . SHHS NNNN O.0/ np
141-143 'C, 'H NMR (CDC13) 6 0.6-1.05 6H), 1.1-1.9 (m 8H), 3.0-4.2 (m
6H), 7.0-7.35 (m I10OH), 8.9-11 (ns, 2 ESMS (C25H32N4A02S2) : 484. 2;

found: 483.1 (MH}. 15 Anal Cale Foy CP5H3 N4(p12823(484 2) C, 61.95; H,
6.65; N, 11.56; S, 13.23. Found; NQS; 11.26; S, 13.16. WO
03/ 006429 PCT/ US02/ 21716 -22 S! NN N, oo / NNR (DVBSO-d6) 6
0.4-0.9 (dd, 3H, J =7), 2.7 (q : 3103%(rln M"7.1- 7.5

'HNMR (CDClLy) & 2.1 (d, 2H, J =7), 2.9 (t, 1H, T =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 ! ! S

N N

Lo o J
5 'HNMR (CDCL) 8 0.4 (d, 3H, T=7), 1.0-1.4 (m, 6H), 2.75 (q, 1H), 3.0-4.3 (m, 4H),
7.1-7.4 (m, 10H), 10.6 (s, 2H); ESMS Calc For (Cp,H,N,0,S,): 442.1; found: 441.1 (M-

H)"; Anal Calc For C,,H,N,O,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.

%SL N’Hm“‘fﬂj\%
sl

10  '"H NMR (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; BSMS caled (CpoH3N,0,S,):536.3; found: 537.3(M-H)".

s N,HWH\N 5
©/U\© 0 O @J\Q



10H),

\IIB

o2

10.9 (br,

2H) ppm ESMS (C20H22N402S2): 414; found: 413 (MH) +.
HS NNNN OO'HNW (CDC13) 6 0.5 (t, 3H, J =7),1.1-1.6 (m 2H),
(t, MWpo030ew47y; 3.1- 3.3 (m 6H), 7.0-7.3 (m 10+, PeTaBoyz71€H) ppm
(C21H24NA2S2): 428.1; found: 427.1 (M H+ SHHS NNNNe OO10 'H

NVR (CDC13) 8 0.5 (d, 6H J =7), 0.9-1.2 (m 1H), 3.0-41 (m 7H),

7.1-7.4(m 10H), 10.3 (s, 2H)ppm ESIVS-(C, 2H26N402S, ) : 442.1; found: 441.1

(MH)+. SHHSNNNN ¢~ 00 HW (CX13) 8 0.4-1.3 (m 5K, 1.5-1.8
3.0- 3. 15 11 2 VB

(S arbhaco o NV @M G-kt 203, ST g b (i) By Vo em BHMETI:UEMS 5apd 6

223\ ) S H fCOC13) 6 2.1 (d, 2H J =7), 2.9

(t) 1H) 3 —7&2%?%@6@5?%5%%% f°‘%‘do5$4 Fis H§ 11 (s,( 2H) ppm e

(C26H26N402S2) : 490.1; found: 489.1 (MH+ S HHS

10

S H H S
/@*N'NWN‘N)K@
~o l 0 O I o~

'H NMR (CDCl,) 6 3.0-4.3 (m, 14H), 6.6-7.5 (m, 8H), 10.4 (s, 2H) ppm; ESMS calcd
(C,;H,,N,0,S,): 460.2; found: 461.2 (M+H)".

S n “ S
N’ \n/\[r *N
| o o | o

'H NMR (CDCl,) & 2.65-3.60 (m, 8H), 7.2-7.4 (m, 8H), 11.1 (br, 2H); ESMS calcd
(C,oH,,CLN,0,S,): 468.0; found: 467.9 (M-H)".

'HNMR (CDCl,) 8 0.4 (d, 3H,J =7),2.7(q, 1H,J =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,O,S,): 482.0; found: 481.0 (M-
H)".

NO, NO,



NNNNN OOJ5 'HNW(CDCI3) S 0.4 (d, 3H J =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 Cal e For

( C22H26NADIAP0644912. 1; found: 441.1 (M H)+ Anal Cal e FOPCTARMRANMO2S2
(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. SHHS NNIT,,-, %INboOlO'HNNR(DIVBOd6)6
0.9-1.8m 22H), 3.1-3.5 (m 2H), 7.2-7%% (m 10H), 11.1-11.7 (ns 2H)ppm
ESMS cal cd (C29H36N402S2): 536.3; found: 537.3(MH+ SHHS NNNN

7176 (m o0 ARRIEOE S SR bt Hobfint IR 4Ry 2.

found: 523.1 Ewmamﬁ(%m SOSN wumuhdmsb@ (MODO | i G 'H NVR (CDCL3)
S 3.0-4.3 (m 14H) , 104(3 2H) ppm ESIVB calcd 5
(C21H24N402S2) : 460. 2; found 461 2 (MMH+. SHHSC I/ 1 001 1 G "H

NVR (CDC13) 8 2. 65-3. 60 (m 8H), 7.%7.4 (m 8H) d41.1 (br, 2H); ESMS calcd

saRsape

'H NMR (CDCLy) & 3.1-3.9 (m, 14H), 6.7-7.8 (m, 8H), 9.0-10 (m, 2H) ppm; ESMS calcd
5 (CyHuN,O,S,): 460.1; found: 459.1 (M-H)*.

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

SH HS
O N N. O
YT

10 'HLNMR (acetone-dy) 6 3.5 (s, 2H), 6.45 (d, 2H, T =5), 6.9 (d, 2H, ] =5), 7.2-7.6 (m,
12H), 10.6 (s, 2H) ppm; ESMS caled (C,5H,N,0,S,): 504.1; found: 503.1 (M-H)".

N7 ] TY\H/
0 O O




(C, 9H, sCl12N402S2): 468.0; found: 467.9 (MH'. SHHS NNNN e NOO
| 10 "HNWR (CDCI3) 8 0.4 (d, 3H J =7), 2.7 (g, 1H, J =7), 3.0-3.8 (m
6H), 7.2-802300q429 8H), 10.5-10.7 (nms, 2H) ppm ESMS cal cdPCT/US02/21716
(C20H20CI 2N402S2): 482.0; found: 481.0 (M H. SHHS gANNYTh(NN)Lp 0 O
NO2 NO2 WO 03/ 006429 PCT/ US02/21716 -25 'H NVR (CDC13) 6 2.9-3.8 (m 6H),
7.3-7.7 (m 4H), 8.0-8.3 (m 4H), 10.9s, 21j) ESMS cal ed

(C, OH18N606S2) : 490.0; found: 489.0 (MH+. SHHS N O00O0O

?ﬁcéwgl?éziémé@ﬁ%z%é@% SO R AL gwﬁ%ﬁ)ﬁ%
0, (S8R 1 1. SRR calob (O, CORIOM) 6361008n8 (oo MMy 6.7-7.3 (m 3.

9.0-10 (m 2H) ppm ESVS ca s 1H24N404S2) 1, found: 459.1 (M H)+.

~ ~

0O S y H SO
N N

©/N\N. \n/\n/ ~N
O A

'HNMR (CDCI,) 8 10.06-8.82 (2H), 7.16-6.81(m,6H), 4.01-3.81(m, 6H), 3.78-
5 3.11(m,6H), 2.81-2.58(m,2H): ESMS cacld (C,;H,sN,O¢S,): 520.15; found: 521 (M+H).

'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,3H,iN,O,S,): 520.15; found: 521
(M+H). <

0O 'S H H S
| |
10 O O

'HNMR (CDCL) 8 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).



HHS OTNINL1I1 I/ 10 '"H NWR (acetone-d6) 6 3.5 (s, 2H), 6.45 (d, 2H,
=5, 6.9 (d, 2H J =5), 7.2-7.6 (m 12H), 10.6 (s, 2H) ppm ESMs cal cd

C25
" ON WD 03/ 006429 PCT/US02/21716 -26 'H NVR (DVMSO-d6) S 2.60 (s, 6H), 3.05

6H), 3.40 (s, 2H), 7.15-7.50 (m 8E)ppm ESMS cal cd (C27H24C12N604S2):
30.1: found: 629.1 (MH+ ~0 SHHS NNNNN\ 11 OOi ~ 0~ 0 'H
NVR (CDC13) 5 10.06-8.82 (2H), 7.16-6.81(m6H), 4.01-3.81(m 6H), 3.78 5
3.11(m6H), 2.81-2.58(m 2H): ESMS cag Id C23H2 osz) 520. 15; found: 521
( MtH) . ~OSHHS"100NN.NO" c1o "H NMR (CDC13) 5
10.38-9.01 (2H), 7.12-6.82 (m 2 . 75- 3.06(m 6H),
2.61-2.51 (m 2H); ESMS cacld ( 28N406 2)052¢ 15 und: 521 (MH). f
OSHHSO ,-~ONNNO

S
J
( H2 ONAW 09300642904 . 1; found 503.1 (MH+. C S ,NN S PCTiusodi7t6 101 101
(s
6

/N\

'H NMR (CDCl) & 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,3H;(NO,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,,CLN,0,S,):528.05; found: 529(M-+H).

S00S H S O
AR,

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); ESMS cacld (C,H,,C,N,0,S,): 542.06;
found: 543(M+H).



10 (i N' OO 'H NWR (CDC13) 8 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):
ESVB cacowO(0GREHEONA06S?) : 534. 16; found: 535 (M:H). WO 0BCOOBAZENT16

PCT/ US02/ 21716 -27 SHHS NNNN OON- N "HNW (CDC13) S 10.19-8.61
(2H), 7.26-6.52(m 6H), 3.81-3.08(m 8H), 3.01-2.88(m 12H). ESMS cacid
(C23H30N602S2) : 486.19; found: 487 ( . OSHHSO NNNN 00dQd d
"H NMR (CDCL3) 8 9.92-8.80 (2H), 7.41-6.72 (m 6H) 4.01-3.81(m 6H),
3.80-3.15 (m6H), 2.76-2.42(m 2H):.. ESMS caci d , HR2C12N404S2) : 528. 05;
found: 529(MtH). OS HH Svyjy NN NH)OCI
10.21-9. 02(2H), 7.60-6.81 (m :
2.84-2.65(m 1H),1.10-0.16 (m E$I\/IS aciyl (C22
found: 543(MtH). WO 03/006429 P Us02/ 21716 ~ -28 F

2N404S2) : 542. 06;
HSF

'"H NMR (CDCl,) & 10.02-9.20 (2H), 7.63-7.01 (m, 6H), 4.21-3.22(m, 6H), 1.88-1.36 (m,
2H); ESMS cacld (C,oH,F,N,0,S,): 472.07; found: 473 (M+H).

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 (CyH,:F,N,0,S,): 486.08; found: 487 (M+H).

cl S HSCI

Cl Cl

'{ NMR (CDCL) § 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,,CL,N,0,S,): 535.95; found: 537(M-+H).

cl S y H S cCl
N,thw

"o o
10 Cl Cl

37-3.18 10 (m 6H),

5



NN N ~~NFF 'HNW (CDCL3) 6 10.02-9.20 (2H), 7.63-7.01 (m 6H),
4.21-3.22(m 6H), 1.88-1.36 (m 2H): ESMB cacid (CL9HL6F4NA02S2): 472.07:;
found: 47BO(OMeb§29 F SH,, ,HSF NNNN OOFF 5 'H RURUCDOLY 6
7.93-7.61 (2H), 7.40-6.92 (m 6H), 3.98-3.41 (m 6H), 2.19-0.93 (m 4H);
ESVS caci d (CZOH 8FANA02S2): 486.08; found: 487 (MH). O SHHS O NN
NN OOC d 'HNW (CDC13) 6 10.1279.21(2H), 7.67-7.23 (m 6H),
3.94-3.22 (m 6H), 2.01-1.21 (m 2H): ESMB cacid (Cl9H16CL4N402S2):

o5, 95 o SRR g B Bt 5P o D D S ik

2.34-1.12 (m (@Lﬁ[&cgﬁl}@sﬁg@@_g&%ﬁﬂr&&q 4MAPBS2) : 549.96; found: 551 (MtH).

OSHHS N'N
"0 s H S O
@\Awhuwﬂj@
SRR

'H NMR (CDCIL,) 6 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 l[:jl H S
. ’TJ’ W *lTI
O O

'H NMR (CDCL) § 10.51-9.82 (2H), 7.42-6.80 (m, 6H), 3.92-3.04(m, 6H), 2.60-1.21
10 (m, 14H); BSMS cacld (C,sH,N,0,S,): 456.17; found: 457(M-+H).

Sy q S
NN N
S 6

'HNMR (CDCl,) & 10.51-3.82 (2H), 7.11-6.89 (m, 6H), 3.81-3.02 (m, 6H), 2.40-1.02
(m, 16H); ESMS cacld (C,,H,,N,0,S,): 470.18; found: 471(M+H).



OOOI I "HNW (CDC13) 8 9.92-9.01 (2H), 7.38-7.15 (m3H), 6.66-6.51
(m3H), 3.98-3.75 5 (m12H), 3.72-3.21(m6H), 2.01-0.42 (m 4H); ESMS cacid
(C24H3ONMWOBZpo@E29. 16; found: 535 (MtH). S HH S N'N N RCTOSQ2HINVR
(CDC13) 6 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 cacid (C23H28N402S2): 456.17; found: 457(M+tH). S HH S

N NN N "HNW (CDC13) 8 10.51-8. 823Q2H) 7.11-6.89 (m 6H), 3.81-3.02
(m 6H), 2.40-1.02 (in, 16H); ESMS cacid (C24H30N402S2): 470.18; found:
471(MrH) . WD 03/ 006429 PCT/ US02/21716 -30 0 S H H S*~" 0 N'N,-,,rNN /
O0) ~O0"0 'HNIVR(CDC13)89(.386- &6 (m 6H), 4.18-3.51
(m 1611), 3.22-2.26 (211), ¢
(C25H32N406S2) : 548. 18; found:
NVR (CDC13) 6 9.99-8.41 (2H),
1.40-0.02

NNNNN "0 "05'H
.56 (m 1611),

"H NMR (CDCL,) § 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 (m, 6H); ESMS cacld (C,sH;,N,0,S,):548.18; found: 547 (M-H).

5 'HNMR (CDCL,) § 9.99-8.41 (2H), 7.01-6.68 (m, 6H), 4.18-3.56 (m, 16H), 1.40-0.02
(m, 10H); ESMS cacld (C,H,,N,0,S,): 562.19; found: S61(M-H).

L L

S O

'H NMR (CDCl,) & 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 10H); ESMS cacld (C26H34N406S2): 562.19; found: 561(MH. 0 SHHSO
NNNN OO0 101 '"H NWR (CDC13) 8 10.12-8.82 (2H), 7.03-6.62 (m 611),
4.21-3. 8W0rep/ 08829, 3.84- 3.01(in, 611), 2.71-2.42 (in, 2PCxUSL2/561d. 21 (m
1211); ESMS cacld (C27H36N406S2): 10 576.21; found: 577(MtH). WO 03/ 006429
PCT/ US02/ 21716 -31 OSHS O H NNNOOZ110 /O"'H NWR (CDC13) 3
9.81-8.79 (2H), 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 caci d (CZ8H38N40682) 590. 22;
found: 591(MtH). 02N i | O /N N-1IN N~ 5 HH'H NWR
(DMBO-d6): 6 8.25 (d, J81Hz 4H) 750(d J=8.1 4H), 3.7-3.3 (m

8H); ESMs cacid for ClQHlSNGOGE@:,ﬁO Hﬁtﬂ—l 4E9 : (MH. SSI~~r OO
N, N N, N

'H NMR (CDCl,) & 9.81-8.79 (2H), 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,gH;sN,O,S,): 590.22;
found: 591(M+H).

'H NMR (DMSO-d,): & 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;HNO¢S,: 490.1; Found: 489.0 (M-H).
S S
TeoT
v I N

"N N
H H

"HNMR (CDCl,): § 3.6-3.4 (m, 8H), 2.7-2.5 (m, 6H); ESMS cacld for C;H,;(N,0,S,:
10 276.1; Found: 274.9 (M-H).

NC N
S S
0 0
NG AN

N N
H H

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



HH'HNW (CDC13): 6 3.6-3.4 (m 8H), 2.7-2.5 (m 6H); ESMs cacid for

CO9H16N402S2: 10 276.1; Found: 274.9 (MH. NC CN SSO0OO0 NNMNI'"~ANNM
HH'H NWROOGD$S3) : 8 10.25 (m 2H), 7.7-7.4 (m 8H), 3.7pCmusiti1718. 35 (m
6H); ESM5 cacid for C21H18N602S2: 450.1; Found: 449.0 (MH). W 03/006429
PCT/ US02/ 21716 -32 N N cr SSOONNA"A NN\ HH"'H NWR (CDC13): 6 8.2
(s, 2H), 7.7-7.5 (m 4H), 3734(m' , 2.9-2.8 (m 6H); ESMs cacld for
019H22N60282 430.1; Found: 431.1 (MtH. CNCN S S OO OT NN) N M H

H5 'HNWR (CDCL3): 6 10.0-9.2 (nq_2H, 7.9-7.45 (m 8H), 4.0-3.4 (in, 8H);
ESMS cacld for C21HI8NG02S2: 45Mnd 451 o
,U\)LN ~
'H NMR (CDCL,): & 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): 8 10.0-9.2 (m, 2H), 7.9-7.45 (m, 8H), 4.0-3.4 (m, 8H); ESMS cacld
for C,;H;;N,O,S,: 450.1; Found: 451.0 (M-+H).

'H NMR (CDCL,): & 10.1-9.4 (2H), 7.5-7.2 (m, 8H), 3.9-3.3 (m, 8H); ESMS cacld for
CoH,F,N,0,S,: 436.1; Found: 437.1 (M+H).



FFSSOO NNNM HH'HNW (CDC13): S 10.1-9.4 (2H), 7.5-7.2 (m
8H), 3.9-3.3 (m 8H); ESMS cacid for Cl9HI8F2NAR2S2: 436.1; Found: 437.1
(MtH) . WWwO03B00E8499 PCT/ US02/ 21716 -33- s o N N O P\N RCT/USHBR/8®716 H NVR
(CbC13): 5 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 cal cd (C37H34N602S2):
658.2; found: 659.2 (MH)+. SO H N3NN H QS 5 3"", "HNW (DVBO 6
11.98 (2H), 7.44-7.12 (m 10H), 3.69-3.14(s, 6H). ESMS caccd
(C18H18N4(2S2) : 386.09: found: 387.1 (MrH). WD 03/006429 PCT/ US02/ 21716

S o)
N 0
AN
N
L /
\ N—N

"H NMR (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 calcd (C,,H,,N,O,S,): 658.2; found: 659.2
(M+H)".

S O
N N
N/ N/
H
O S
5

'H NMR (DMSO) § 11.98 (2H), 7.44-7.12 (m, 10H), 3.69-3.14(s, 6H). ESMS cacld
(CsH,N,O,S,): 386.09: found: 387.1 (M+H).



234 SO NNHOYO 'HNM (CHO3) 6 9.48-8.55 (2H), 7.56-7.20(m 10H),
3.80-3.31(m 6H), 2.88-2.22(m 4H). ESMB cacid (C20H22N402S2): 414. 12;
found: 4180D30M#). S S (D-N'HHNN O\ / O5 'H NVR (200/Usbz217GDC13) 6
10.21-9.91 (m 2H), 8 06-7.32 (m 14H, 3.91-3.56 (m 6H). ESMS cacid
(C24H22NA02S2) : 462.12; found: 463 (MeH). S q--- \N-NH 1-\ s 0 40 0~-O
HN N H NVR (300 Mz, DMBO-d6) 6 11.68341.40 (m 2H), 7.48-6.46(m 12H),
3.64- 3.3.30(m 6H . ESMS cacld (C20H20NA02S2): 412.10; found: 413 (MkH). S

n ON N 10 S WO 03/006429 PCT/ US02/21716 -35 'H NVR (300 CDC13) 6
7.58-7.20(m 12H), 3.68-3.20(®& 6FD ESM5 cacl dg

"H NMR (CHCL,) & 9.48-8.55 (2H), 7.56-7.20(m, 10H), 3.80-3.31(m, 6H), 2.88-2.22(m,
4H). BSMS cacld (C,H,,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
©)(/ \ O S
SO

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

10 S



(C20H20N402 S 2) : 412.10; found: 413 (MMH). S NN S O NNO "H NW (300
MHz, CDC13) 6 9.65-8.70 (2H), 8.01-7.21(m 14H), 3.84-3.40(m 6H). 5 ESMS
cacld (C™b22Me@a252) . 462.12: found: 463 (MtH). S;'~ 0 O PCTAS02/21t916 JKI A
NNNN< HH'HNW (CDC13): 6 2.63 (s, 2H); 2.18 (s, 6H); 1.25 (s, 18H). M
cal cd for C15H28N40282: 360.2; Found:_ 383.1 (MtNa). HOS 0 O S\40H O N
fl"~NO ~ NH110 "H NWR (CDC13): 67353(mIO—|);32(m 2H); 2.45 (t,
J=7.4 Hz, 4H) 2.21 (t, J=7. 1.90 (m 8H). M calcd for

4 H,
Goreanons Doy & %%”"7“@@2%1‘% 3.8 2, o FSMRSR 0 o
C|31H28N4038 RSGHZN, BRINAA 1 BRY £umdMH) (vi¥e@) 03/ 006429 PCT/ US02/ 21716 - 36-

S

NN

5 o;:
N
©/LL' o)

'H NMR (300 MHz, CDCL,) 8 9.65-8.70 (2H), 8.01-7.21(m, 14H), 3.84-3.40(m, 6H).
5 ESMS cacld (C,,H,,N,0,S,): 462.12: found: 463 (M+H).

SY O 0 \fS
Syt
"H NMR (CDCL,): & 2.63 (s, 2H); 2.18 (s, 6H); 1.25 (s, 18H). MS calcd for
C,sHxN,O,S,: 360.2; Found: 383.1 (M+Na).
HO\H/\/YS Y\/\H,OH

‘o g

10 'HNMR (CDCL): 8 7.3 (m, 10H); 3.2 (m, 2H); 2.45 (t, J=7.4 Hz, 4H); 2.21 (t, J=7.4 Hz,
4HD); 1.90 (m, 8H). MS caled for C,sH,eN,0,S,: 544.15; Found: 567.2 (M+Na).

b 2% o

CH3 HBC

'H NMR (CDCl,): 8§ 7.4-1 (m, 18H); 3.3 (br s, 2H); 2.5 (br s, 6H). MS calcd for
C5,H,¢N,0;8S: 536.2: Found: 537.2 (M+H).



SS OO\ NHHNI/ al CH3 H3C "H NWR (CDC13): 8 7.2 (m 18H); 3.5 (br s,
2H); 2.4 (br s, 6H). M5 calcd for C31H28N407S2: 552.2: Found: 553.2 (M+H).
S CH30 0 8O@BIBO64EN' N N-N H H CH3 CH3 5 'H NVR (CDC13): P8TS82/71746 (br s,
8H), 3.75-3.5 (m 2H), 3.95-3.8(m 4H), 2.58 (s, 6H), 1.4 (in, 6H). ESMS

cacld for C23H28N402S2: 456.2; Found: 479.2 (MtNa). H3C -f 01 0 OOO
ccrssya | \ U "HNWR (CDC13): 8 7.5 FBr s, 18H), 3.4 (br s, 2H), 2.45 (s,
6H). ESMS cacld for C33H28N406S2: 640.1; Found 641.1 (MrH). H3C S's CH3 O

OT NN HAI- H,NN\~ ~~ :

CH3 H3C

'H NMR (CDCL,): § 7.2 (m, 18H); 3.5 (br s, 2H); 2.4 (br s, 6H). MS caled for
C3 HpeNLO,S,: 552.2: Found: 553.2 (M+H).

\

/”\/‘L

5 'HNMR (CDCL,): & 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,sN,O,S,: 456.2; Found: 479.2 (M+Na).

ch o

'H NMR (CDCL,): § 7.5 (br s, 18H), 3.4 (br s, 2H), 2.45 (s, 6H). ESMS cacld for
C33HpgN,OgS,: 640.1; Found 641.1 (M+H).
HC__s S« CHs
TooY
N I N\H/”\/U\ﬁ,N ] Ng

10 N Z



10 WD 03/006429 PCT/US02/21716 -37 '"H NWVR (CDC13): 8 8.3-8.05 (m 4H),
7.75 (t, J=8.0 Hz, 2H), 7.1 (br s, 2H), 3.74 (s, 2H), 2.38 (s, 6H). ESMS
cacl d forwGb3mheab6O2S2: 402. 1. Found: 403.1 (M+H). H3C O B8CTHBZ02/0716 T OO0 T
. JNNNN HH C O 1H NWR (CDC13): 8 7.7-7.2 (m 6H), 3.2 (s, 2H),
2.58 (s, 3H, 2.15 (s, 3H). ESMs cacld__5 for Cl9H16C14N403S: 519.9; Found:
520.9 (MiH). 1 1ss 00 TN HN | B~ 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

(D o See oRyMlgbeiih b afsitd S RSP Bhip idebiarddam.
C27TH2ANA02S4: D88ks16HFBIMS caldd fet € M EN,0,S,: 402.1. Found: 403.1 (M+H).
HsC

o Ss-CHs
Cl\foo\\]/ol

©:N\ J N ,ND
N N
H H

Cl Cl

'H NMR (CDCL): § 7.7-7.2 (m, 6H), 3.2 (s, 2H), 2.58 (5, 3H), 2.15 (s, 3H). ESMS cacld
5 for CsH,CLN,0,S: 519.9; Found: 520.9 (M-+H).

'H NMR (CDCl,;-D,0): § 7.45-7.15 (m, 20 H), 1.6 (br s, 6H). ESMS cacld for
C3,H,6N,0,S,: 552.2; Found: 553.2 (M+H).

G o

S ~
S S x>
N N
SARNAS
H H

10 'H NMR (DMSO-dy): § 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).

Yo T
SRENRS



S OO0 Sy", N XJLNO WD 03/006429 PCT/US02/21716 -38 'H NMR (CDC13): S 7.38
(m 10 H), 2.40 (s, 6H), 1.5-1.6 (6H): ESMS cacld for C21H24N402S2: 564. 1;

Found: 56802300uk). s~'K o Ofs NNNN ~i H H'H NVR ( DVMSOPA@)uSOB21ri6 5 (m
2H); 7.5 (m 10 H); 3.2 (m 2H); 2.6 (s, 3H); 2.5 (s, 5 3H). M calcd
(400.1); Found: 423.1 (MtNa). s I I S NN NONI y y 0 0 '"HNW (CDC13) S

3.3-4.5 (m 8H), 7.1-7.8 (m 20 H)ppm=>ESMB cal cd (C31H28N402S2): 552;
found: 551 (M H+. WD 03/006429 PCT/ US02/21716 -39 Wile this invention

has been partigul \ ./a:{?d d i hed Wi f e erred
enbodi nment s thm @?‘9@% ' e(nﬁrﬁz)gﬂs?c@ds’b%t ?‘ugé]gé g@ﬁ’i@éﬁ? ﬁ&g‘ﬁgorart t hat
various changes j {@zlsgﬂmq;qtgﬁ@;lﬁsgqm%. made therein without departing
fromthe scope o he i nventi on enconpassed by the appended cl aims. WO
03/006429 PCT/ US02/ 21716 -40 CLAIM5 What is clained is: 1 A nethod of
preparing a product conpound froma starting conmpound, wherein

| 3\\{/ o 0 \2%

@, N.H UHN @

"H NMR (DMSO-d6): 6 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 I ! S
©/MT/ Wé@

"H NMR (CDCL) § 3.3-4.5 (m, 8H), 7.1-7.8 (m, 20 H)ppm; ESMS caled (CyH,N,0,S,):
552; found: 551 (M-H)".



the starting conpound is represented by the follow ng structural fornula: 5
RL R~NNN~R5 2 RIO and the product conpound is represented by the

fol | ow ngwetmsmet4ey al formula: R S R2 T RO wherein: RCTASd2/RZ1@re

i ndependently an aliphatic group, a substituted aliphatic 10 group, an aryl
group or a substituted aryl group, or R and R2 taken together with the
carbon and nitrogen atons to which the‘y”g'are bonded, forma non-aronmatic

het erocyclic ring optionally fused to an aromatic ring; R5 is a hydrazine
protecting group WRgH; 4 . ar . St s and
R5 is -H or a hydrazi lrllé;alﬁ)éf %v%@%c?ln%ésgg %rggﬁ%gﬁeln &gl%{r(li &é%‘g%ae?iv%ﬁlaltg?eg&%? S
substituted alprgfratd emboditehtsBhédeo s it-vhlle vaderdiont bl thad skilled AL sitithatt ed

al kyl group, WO 03/006429 PCT/USQ2/21716 _-41 the method conprising the
step of react iVAGOUfh2Egesyinifomn arhdsutomey bomade thereimyithoytsgprtiagfiom the, The

met hod of C ai ' e ' LAt r t.l.s_Lawesson's Reagent,
phosphor us per%%;ra suﬁ@iﬁ%@&g@g%e%lr%gfﬁgg%ﬁg%g%f@%%%ﬁ&%?& , P4SIo N(ethyl)3,
5 Davy's Reagent and Hei ngarner's reagent.



3. The method of Caim2 wherein the thionylating reagent is Lawesson's
Reagent. 4. The nethod of Claiml wherein R5 is -H when R2 is an aliphatic
or substiwotoadoss2d i phatic group and RIOis -H or an unsub®Cirtuspzei7aé kyl
group. 5. The nethod of Claim4 wherein R is an aryl group or a
substituted aryl group. 10 6. The nethod of Claim5 wherein R is an alkyl
group or a substituted |ower alkyl grg p. 7. The nethod of Claim®6 wherein
R2 is methyl or ethyl. 8. The method of Claim®6 wherein R is phenyl or
substituted phenyl. 9. The nethod of d @ifpaEherein R is phenyl and R2
is nethyl. 15 10. The method of Caim8 wherein RI is phenyl substituted
with one or nore groups selected from-OH, -Br, -d, -1, -F, -OR a,

- O CORa, CCR% CN,. - . -CO0H, -SOG8H, -NH2, -NHRa -N(RaR"), -COORa,
_CHO, - CONH2, Wﬁé{ml\le%&ou( RaR), -NHOORal - NRCORal - NHOONH21 - NHOONRaH,
-NHCON( RaR), - NRCONH2, - NRCONRaH, -NRCON(RaRb), -C(=NH)-NH2, -C(=NH)-NHRa,

20 -C(=NH)- N(RaRb), -C(=NR)-NH2, -C(=NR)-NHRa, -C(=NR)-N RaRb) :

-NH C(=NH) - NH2, - NIA m(eth‘dldi)ofﬂslkd@aring Albl: @ ctiNidpd(Rh Roin, a stattiie CompR)nd\Mbierein

- NH C(=NR) - NHRa, R) - N WD 03/ 0642f9 PCT/ US02/ 21716 -42

- NRdH C( =NH) - NH2, - CgféP f@H{ﬁtheé?) oNp i@ yfructural formula:

- NRd- C(=NRc) - NH2, - NRd- NRc) NHRa - NRd- NR) N( RaRb) 4- NIl H7, - NHNHRa,

- NHN( RaRb) , - SO2NH2, - SOZNHRa - SO2NRaRb, CH:CHRa - CH=CRaRb,

- CRS=CRaRb,5- CRC=CHRa, - CR=CRaRb, - -SRR, -S(ORa, 5 -S(0) 2Ra,

al kyl groups, substituted alkyl group, h-aromati c heterocyclic group,
substituted non-aromati c heterocyclic grloup, benzyl; group, substituted
benzyl group, aryl group or substitutegq aryl group wherein Ra-Rd each are

i ndependently an al kyl group, subskl,t/dte\d\,@J/Ky group, benzyl, substituted
benzyl, aromatic or l

R1o

and the product compound is represented by the following structural formula:

R/N\ /R5
2

wherein:
R, and R, are independently an aliphatic group, a substituted aliphatic
10 group, an aryl group or a substituted aryl group, or R, 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 ring;
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
15 aliphatic or substituted aliphatic group;
R,y is -H or a substituted or unsubstituted alkyl group,



substituted aromatic group, or,-NRaRd , taken together, can also forma
substituted 10 or unsubstituted non-aromatic heterocyclic group. 11. The
met hod ofwaloaiom429 wherein R2 is a phenyl group or a substiPCHttsd2/ptieny|
group. 12. The nethod of Caim4 wherein R is an aliphatic group or a
substituted aliphatic group. 15 13. The nethod of Caim12 wherein R2 is a
phenyl group or a substituted phenyl -§toup. 14. The nmethod of C aim 13
wherein R is a lower alkyl group and R2 is a phenyl group substituted
Yzih one ?r nDre_gLFuPiﬁggh% t doﬁ&Pnl'Qt%ﬂﬁE%f¥5§§§1ﬁéﬁe'F’ _nﬁgﬁﬁé "
-CHO, -CONH2, - meﬁ@nyb%&%%@b -NHCORa, -NRCORa, -NHCONH2, - NHCONRaH,

- NHCON( RaRb) , - NRCONH2, - RaH, -NRCON(RaRb), -C(=NH)-NH2,

-C(=NH) - NHRa, -C(=NH)-N(RaRb), -C(=NR)-NH2, -C(=NR)-NHRa, -C(=NR)-NRaRb),
-NH C. (=NH) - NH2, -NH C(=NH) = NHRa,., - NH.C(=NH) - Nl RaRb) , - NH-C(-=NRc)-NH2, 25
- NH- O =NR) - NHRa. &ﬁ?@%ﬁ@ﬁ@ﬁ%@ﬂ@ﬁ%@%ﬁ;ﬁ@ﬁw e S e,
- NRd- C( =NH) - N( RaRb)sho5 enbiBe bt EohcoreNRRSdeniNRES - NIR®). P.S. Ni(ethyl

- NRd- C( =NR) - N( RaRbgpl- HNst,q - NHNHRa WO 03/ 006 QNE%TWUSGZ} S5 eyl

- NHN( RaRb) ,5 - SO2 NHDavy'sGiseid and SeRhRaRly's rea@eiCHRa, - CH=CRaRb,

- CRS=CRaRb, - CRc=CHRa, -CRc=CRab, -CCRa, -SH, -SRa, -S(ORa, -S(O 2Ra,

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

substituted nan-ar ofRLLGHHELLERGY S &&r&ﬁ%&ic{ﬁ?&ﬁ)ﬁg r&\r%h&'ﬁgs L%Q%Bﬁ*s‘ﬁe%g%nt.ar .

benzyl 5 group, aryl group or substituted aryl “group erein Ra-Rd ea
i ndependently an alkyl group, substituted alkyl group, benzyl, substituted
benzyl, ar omat4| . ¢ orThe 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.

10 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.

15 10.  The method of Claim § wherein R, is phenyl substituted with one or more groups
selected from -OH, -Br, -Cl, -, -F, -OR?, -O-COR?, -COR?, -CN, -NO,, -COOH,
-SO,H, -NH,, -NHR?, -N(R*R?), -COOR?, -CHO, -CONH,, -CONHR?, -
CON(R’RY), -NHCOR?, -NRCOR?, -NHCONH,, -NHCONRH, -NHCON(R*R"),
-NR°CONH,, -NR°CONRH, -NR*CON(R’R"), -C(=NH)-NH,, -C(=NH)-NHR?,

20 -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"),



substituted aromatic group, or,-NRaRd , taken together, can also forma
substituted or unsubstituted non-aromatic heterocyclic group. 15. The

met hod ofwaloaiom429 wherein R2 is an aliphatic group or a sweboItusoutEds
aliphatic 10 group. 16. The met hod of Claim15 wherein R, is a | ower alkyl
group or a substituted |ower alkyl 4§p 17. The method of Claim4
wherein R2 is an aryl group or a substituted aryl group. 18. The nethod of
Claim 17 wherein R2 is a phenyl group or a substituted phenyl 15 group.

19. The method of Chgd 113? Nﬁﬁao 28. The
nmet hod of Claim4 further COH{)I’I & ng t‘ﬁ% eps o’fﬁﬁaa@(fjl rot%{% I'hg t he
hydrazi de group of WW}N&PMO&W LNRﬁC(ilYH‘D@ZQRﬂR )PINHREL,I ng

group to formthe product compound wherein RS is q)n reacting
2 A0 - Y- (002 or - TP R oS, SOrNRy SCNRES) CCHECHRA | ng

S?gghc? n(rje\p,)\llr 22 e;{] Sd W g@mﬁngwﬁg 5 r’éphf_oggﬁ}#b’a':c% %0%@428&)1&

PCT/ US02/ 215716 - 44SRORO all@l gidlipd) stBstitied aldyYerblup! no@-dromaticlkbtdBeyclic 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,-NR°R?, taken together, can also form a substituted

10 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.

15 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, -I, -F, -
OR?, -O-COR?, -COR?, -CN, -NQO,, -COOH, -SO,H, -NH,, -NHR?, -N(R*R"),

20 -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)-NHR?, -NH-C(=NH)-N(R°R"), -NH-C(=NR")-NH,,

25 -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?,



wherein: Y is a covalent bond or a substituted or unsubstituted

strai ght-chai ned hydrocarbyl group; and 5 each Z is a | eaving group. 21.
The net howooB/o@429 m 20 wherein Y is a coval ent bond, - (CHPCHA)S02/21716
trans-(CH=CH)-, cis-(CH=CH) -, -(CC- or a 1,4-phenylene group. 22. The

met hod of Claim20 wherein Y is a coval gnt bond or -C(R7R8)- and R7 and R$
are each independently -H an ali phati'(‘:1 or substituted aliphatic group, or
R7 is -H 10 and R8 is a substituted or unsubstituted aryl group, or, R7

and R8, taken toget ggm@a%:s)grﬁk 20_@@%& t9H Rk tr_(?ﬂg@?ﬁgai_ Lekabkyl ene
od o im c

group. 23. The neth ierein t he’prodact” conpound i s reacted
with Z-C(O) - Y- ( CO-CR=ABORWeURZASHR, e CREFCRIRY - -ORRIMSH, e5R*, RS(BHRANSTIP),ROY
phenyl substituted with an el ectron _w thdrawi ng group. 15 24. The net hod
of d aim 22 wher ei FIEAEPPESESIHGAIBYhEOB rrOéla?éta@atmﬁ@tﬁrocychc group,

HO C( O - CR7TR8- C(O) - g |4 vt - e
met hod of O aim 24 5 gﬁ%ﬁ%%ﬁ%@e&r @éc?gfg %% hhl’ &%%Q%Fé@%%e%&@gi m
22 wherein R, is argrauplandeeaip @substisutbs iyt gloap whiehdin BF-BE pach\We: ﬁﬂég&ﬁéﬁ@y
PCT/ US02/ 21716 -45 27. The nethaod of Claim 26 wherein R2 is an al kyl group
or a substituted | GHelAiZkaHp, supsbinted atlyl enve, hezibaubstitutedibenzely agmeatision R2

is methyl or ethyl; o HI IS Qr .5 29 he net.h 0
Claim 27 wherein R,Sulgessm% %ny %ﬂ%%s ﬁt%lgigd,heﬁl%nﬁ&q@{heéﬁgn%ﬁ%-gw %8‘8’8}%&:@({
A ai m 29 wherei n Roruasythenydd mmncdarBAatiShét@bbylic gédup. The met hod of C ai m 29

wherein R is phenyl substituted with one or nore groups selected from
-OH, -Br, -d, -1, -F, -ORa, -OCORa, -CORa, -CN, -NX, -

15.  The method of Claim 4 wherein R, is an aliphatic group or a substituted aliphatic
10 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 pheny! group or a substituted phenyl
15 group.

19.  The method of Claim 1 wherein R; is fers-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
20 -H; and
b) reacting Z-C(0)-Y-(CO)-Z or HO-C(0)-Y-(CO)-OH and a caroboxylic
acid activating agent and with the product compound wherein R is -H to

form a second product represented by the following structural formula:



COCH, -SO03H, -NH2, -NHRa, -N(RaRb), -COORa, -CHO, -CONH2, -CONHRa, 10

CON( RaRb), - NHCORa, -NRCORa, -NHCONH2, - NHCONRaH, - NHCON(RaRb), - NRcCONH2,
- NRCONRaHyO-0BIRE@b RaRb) , - C(=NH) - NH2, - C(=NH)-NHRa, - C(=RdarAs(RaR)q
-C(=NR) - NH2, -C(=NR~)-NHRa, -C(=NR)-N(RaRb), -NH C(=NH)-NH2,

-NH C(=NH) - NHRa, - NH C(=NH) - N(RaR"), NH C( =NR) - NH2, - NH- C(=NRc) - NHI V,

“NH C(=NR) - N(RaR) . 15 - NRdH O =NH) - NHz44 NRd- C =NH) - NHRa,

-NRd- C(=NH) - N(RaRb), - NRd- C(=NR)-NH2, -NRa-C(=NR)-NI -1 Ra,

- NRd- C(=NRc) - N(RaRb) , - NHNH21 - NHNHRa, . - NHN( ), - SO2NH2, - SC2NHRa,

- S2NRaRb, -CH=CHW - CH=CRa - CRS=CRaRb, - CR§+CHRa, - CRaRb - CCRa,

-SH, -SRa, -S(ORa, -S(O) 2Ra, aI kyl gfloups, stituted al kyl group,
non-aromati ¢ heteroc 20 i tut
group, benzyl group, subsSt4 zyl p, group @t substituted
aryl group wherein Ra-Rd @ach |ndi§endently an alﬁgl groupl{ substituted

al kyl group, benzyl, substlituted benzyl, aromatic o subst@ituted aromatic
group, or,-NRaRd , t aken oget her ,"%®an al so. fonn a 'S@bstituied or
unsubstituted non-aromati c heterocyclic group. 25 32. The nethod of Caim
26 wherein R2 is a phenyl group or a substituted phenyl group. WO

03/ 006429 PCT/ US02/21716 -46 33. The nethod of Claim22 wherein Rl is an
al i phatic group or ebﬁsubstltut ed aliphatic group. 34. The method of Caim
33 wherein R is ap Erlnyl group or a substituted phenyl group. 5 35. The

met hod of O ai m 34 wher &f § RovhRnPbdAWR R sebdtithted bOURBSHURE strﬁéﬁt &ﬁﬁfé)d'
group substituted with one or nore groups selected from - -1,
-F, - ORa, -O CORahydrocmhy! gropp; anfjO2, - COOH, - SO8H, -NH2, - NHRa, -N( RaRb)

5 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,Ry)- and R, and R,
are each independently -H, an aliphatic or substituted aliphatic group, or R, is -H
10 and Ry 1s a substituted or unsubstituted aryl group, or, R, and R 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(0)-Y-(CO)-Z and both Zs are -Cl or -OR, wherein R is phenyl or phenyl

substituted with an electron withdrawing group.

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

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

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



-COCRa, -CHO -CONH2, -CONHRa, -CON(RaR), -NHCORa, -NRCORa, - NHCONHZ,
- NHCONRaH, - NHCON( RaR), - NRcCONH2, - NRCONRaH110 - NRCON( RaRb), - C(=NH)- NH2,
- C( =NH) - NMBa3/006d3¢=NH) - N( RaRb) , - C(=NR) - NH2, - C(=NRc) - NHR®CT/US02/21716
-C(=NRc) - N(RaR), -NH C(=NH)-NH2, -NH C(=NH)-NHRa, -NH C(=NH)-N(RaRb),
-NH C(=NRc) - NH2, - NH C(=NR) - NHRa, NHA-' =NRC) - N(RaRb) , - NRdH C( =NH) - NH2,
- NRd- C(=NH) - NHRa, - NRd- C(=NH) - N( RaR) , Rd- C(=NRc) - NH, , 15
- NRd- C(=NRc) - NHRa, - NRd- C(=NR) - N(RaRb), -NHNH2, - NHNHRa,
- NHN( RARD) , - SERNH2; N6

- OW-CRaRb. . CR? CJ-lRaThe%C— £ cm%m&%m Rqézaggg@ﬂl grogg:gg%{ﬂpsntut d owRe};l alkyl
al kyl groups, subsgrdupt ed al kyI group non-aromatic het erocycl i C group,
substituted non-aromati c heterocyclic group, benzyl group, substituted
benzyl 20 group, aryl group or substituted aryl group wherein Ra-Rd each
are i ndependengly t L
substituted bg%zyl mgﬁ%@q%@%wgﬁgggﬁﬂ ulé @Lr%als%l:egl%qsydgsp@%ﬂ&kﬁﬁa%or,
t aken toget her, camealydo forma substituted or unsubstituted non-aromatic
het erocyclic group. 36. The nmethod of Claim?22 wherein R2 is an aliphatic
group or a substituted 25 aliphatic group. WO 03/006429 PCT/ US02/ 21716

-47 37. Th hod p or
substitute Ing%ver Tﬂ%ﬁ% ggofﬁgamg?%%eﬁlltlﬁgge@%al m@@%ﬂ ein R2 is an
aryl group or a substltut ed aryl group. 39. The net hod of CI ai m 38 wherein
R2 is a phenyl roug or a substituted. phenyl 5 grou&) A et hod of
preparing a pP@ductbe apihesaii(dannl® whereinoR{ iswhery! ge B@tstm%thylforrrul aa RO
Oi 2 RLN/ NRL .

/

31.  The method of Claim 29 wherein R, is phenyl substituted with one or more

groups selected from -OH, -Br, -Cl, -, -F, -OR?, -O-COR?, -COR?, -CN, -NO,, -
COOH, -SO;H, -NH,, -NHR? -N(R*R), -COOR?, -CHO, -CONH,, -CONHR?, -

10 CON(R'R"), -NHCOR?, -NRCOR?, -NHCONH,, -NHCONR®H, -NHCON(R"R),
-NR°CONH,, -NR°CONR"H, -NR°CON(R*RP), -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"),

15 -NRH-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,

20 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,-NR*R?, taken together, can also form a substituted

or unsubstituted non-aromatic heterocyclic group.

25 32.  The method of Claim 26 wherein R, is a phenyl group or a substituted phenyl
group.



NYN" YI I S S said nethod conprising the step of reacting
Z-C(O-Y-(CO-Zor HOCO-Y-(CO-OH and a carboxylic acid activating
group w twoa3ad4ehi ohydr azi de conpound represented by thePCaluson2rTge
structural formula: RL YS R~NWR5 2 R1I0 wherein: R and R2 are

I ndependently an aliphatic group, a substituted aliphatic group, an aryl
group or a substituted aryl group, or “#- and R2 taken together with WO
03/ 006429 PCT/ US02/21716 -48 the carbon and nitrogen atons to which they
are bonded, forma non-aromatic heterocyclic ring optionally fused to an
aromatic ring; RIOis -Hor an alkyl or unsubstituted alkyl group; Yis a

coval ent bond3gr aThebsdthdddfaCla 22 Reket R] 4ta@diiphit) Gbtp ehasubedtutdl .
hydrocar byl group; and each Z is a |eaving group. 41. A nethod of preparing
a conpound repr esedtipptis\ereupe fol | owi ng structural formula: 12 0 0 R4 Rs
R1

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

5 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, -I, -F, -
OR? -O-COR?, -COR?, -CN, -NO,, -COOH, -SO,H, -NH,, -NHR?, -N(R*R"),
-COOR?, -CHO, -CONH,, -CONHR?, -CON(RR"), -NHCOR?, -NRCOR?,
-NHCONH,, -NHCONRH, -NHCON(R*R"), -NR°CONH,, -NR°CONR®H,

10 -NR°CON(RR®), -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?, -NR*-C(=NH)-N(R°R"), -NR*-C(=NR°)-NH,,

15 -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(O),R?,
alkyl groups, substituted alkyl group, non-aromatic heterocyclic group,
substituted non-aromatic heterocyclic group, benzyl group, substituted benzyl

20 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,-NR*R?, taken together, can also form a substituted

or unsubstituted non-aromatic heterocyclic group.

36.  The method of Claim 22 wherein R, is an aliphatic group or a substituted
25 aliphatic group.



YN ~-N NYNY SI1 S 10 11 10 wherein: R -R4 are independently an
aliphatic group, a substituted aliphatic group, an aryl group or a

substi t utwo oatgds2gr oup, or R1L and R2 and/or R3 and R4, takem/usoogeiher wth
the carbon and nitrogen atons to which they are bonded, forma

non-aromati c heterocyclic ring optionally fused to an aromatic ring; 15
R10-R11 are independently -H or a subst{tuted or unsubstituted al kyl group;
Y is a covalent bond or a sbstituted or unsubstituted straight-chai ned

hydr ocar byl gkeup; [ Q@g I J.Si t he f: %i e . first
starting corrpgz‘nd vﬁ%r?q'ig‘f - ﬁ%eﬁg%lphﬂgggﬁ@?ﬁ - -lrc?(%%ﬂng%gﬁgwer
carboxylic acid actiiy@gtong. group, wherein R6 is a carboxylic acid

protecting group, Zis a l[eaving group and the first starting conpound is
represented by the follow ng structural fornula: W 03/006429

PCT/ US02/ 2171 -49. R2 | 0 Y N .S.thereby formn I,r st
i nternedi ate S%‘pr e?gﬁtnéeéh%d;gﬁ@én? 8?I“6hv?areﬁ%R2 15 anar?l&oup oras&sﬁtu];ed a?yl group.

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

40. A method of preparing a product represented by the following structural formula:
Tz 0 0 Tz .

R1 N /“\ /“\ N Ry |

\”/ \T y T e \”/ ;

s R1o Rio S

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

10 thiohydrazide compound represented by the following structural formula:
N Ry
R2/ ™~ T ~
R1o
wherein:

R, and R, are independently an aliphatic group, a substituted aliphatic
group, an aryl group or a substituted aryl group, or R, and R, taken together with



structural
pr ot ect ed

fonnula: R OO RLNNYOR YI SRIO 5 b) deprotecting the
carboxylic acid group to forma second internediate represented

by the foWwbmsioog2structural formula: R2 OO RL NY OH' PETRB02/2I716

am dati ng

the second internmediate with a second starting conpound

represented by the followng structural_fornmula: 10 R4 NR3 NN S 11 WO

03/ 006429

PCT/ US02/ 21716 -50 thereby #%r i ng the conpound. 42. The nethod

of Claim4l wherein Y is a covalent bond, -(CH2CH2)-, trans-(CH=CH)-,

o 50 -l o OB PR oy

i ndependently -H, asteadcypheting ostiorallp Siised w @faramapbeihg;,c group, or R7 is -H

wherein Y

and R8 is
t oget her,

a substituted or unsubstituted aryl group, or, R7 and R8, taken
R, is -H or an alkyl or unsubstituted alkyl group;

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

each Z is a leaving group.

41. A method of preparing a compound represented by the following structural

formula:

Tz 0o 0 T4
R N /U\ /“\ § R
1\”/ \T y T/ \”/ ;

S R1o R4 S

10 wherein:
| R,-R, are independently an aliphatic group, a substituted aliphatic group,
an aryl group or a substituted aryl group, or R, and R, and/or R, 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 ring;
15 R,-R,; are independently -H or a substituted or unsubstituted alkyl group;
Y is a covalent bond or a sbstituted or unsubstituted straight-chained
hydrocarbyl group;
said method comprising the steps of:
a) reacting a first starting compound with Z-(O)C-Y-COOR, or with
20 HO-(0)C-Y-COOR; and a carboxylic acid activating group, wherein R, is
a carboxylic acid protecting group, Z is a leaving group and the first

starting compound is represented by the following structural formula:



are a C2-C6 substituted or unsubstituted al kyl ene group and RIO and R' are
-H or an unsubstituted al kyl group. 44. The nethod of Cl aim 43 wherein the
first stawoDimago@enpound is reacted in step a) 10 with Z- PONETSY2/O0CRG,
wherein Zin step ais -C or -OR and Ris phenyl or phenyl substituted
with an el ectron withdrawi ng group. 45, The nethod of C aim 43 wherein the
first starting conpound is reacted in‘isgtep a) with HO (O C Y-000R6 and a
carboxylic acid activating agent and wherein the second starting conmpound
is reacted in step c) with the second intergrediate and a 15 carboxylic
acid activating agent. 46. The nethod of Clgi m45 wherein R7 and R8 are
both -H 47. The method of Caim4l whereinithe carboxylic acid activating
agent in step a) and step c) is dsycl oh 4\?1rb fom de (DCC). 48. The
conpound of Claim43 wherein R, and re dif nt; and/ or R2 and R4 are
20 different. 49. The conmpound of Claim43 R aHd R3 are different and R2
and R4 are the sane. 50. The conpound!of Caim43 R, and R3 are sane and
R2 and R4 are different. WO 03/ 006429 PCT/ US02/ 21716 -51 51. The conpound
of daim43 R, and R3 are different and R2 and R4 are different. 52. The
met hod of Claim48 wherein R, and R3 are independently an aryl group or a
substituted aryl group. 53. The nmethod of Caim52 wherein R2 and R4 are

i ndependently is an al kmerﬂfy%ﬁgafﬁst%ﬁ%ﬁﬁ&ﬁht%‘ﬂé&%eh&'ﬁ%tﬁé fYbwaieup. 54.
The nethod of C aim52 wheréin R2 and are independentl'y a phenyl group
or a substituted phenyktrgteuapforggla: The met hod of Cl aim 48 wherein R, and
R3 are independently an aliphatic g{r oup or a substi tuted aliphatic group.

R

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

intermediate represented by the following structural formula:

c) amidating the second intermediate with a second starting compound
represented by the following structural formula:

10 R4

N Rs



10 56. The nethod of Claim55 wherein R2 and R4 are independently a phenyl
group or a substituted phenyl group. 57. The nmethod of Claim48 wherein R2
and R4 arwoiondependent|ly an aliphatic group or a substitecedsat2phatic
group. 58. The nethod of Claim48 wherein R, and R3 are independently an

al kyl group or a 15 substituted al kyl (group. 59. The nethod of C aim 48
wherein R2 and R4 are independently an® iryl group or a substituted aryl
group. 60. The nmethod of Claim48 wherein R6 is a tert-butyl group.

thereby forming the compound.

42.  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,Rg)- and R, and Ry
5 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 R, taken together,
are a C2-C6 substituted or unsubstituted alkylene group and R,yand R, are -H or
an unsubstituted alkyl group.

44, The method of Claim 43 wherein the first starting compound is reacted in step a)
10 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 ¢) with the second intermediate and a

15 carboxylic acid activating agent.
46.  The method of Claim 45 wherein R, and Ry 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 compound of Claim 43 wherein R, and R, are different and/or R, and R, are
20 different.

49.  The compound of Claim 43 R, and R, are different and R, and R, are the same.

50.  The compound of Claim 43 R, and R, are same and R, and R, are different.



WO 03/006429 PCT/US02/21716

-51-

51.  The compound of Claim 43 R, and R, are different and R, and R, are different.

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 is an alkyl group or
5 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.

10 56.  The method of Claim 55 wherein R, and R, are independently a phenyl group or a
substituted pheny! 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
15 substituted alkyl group.

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

60.  The method of Claim 48 wherein R, is a fert-butyl group.



