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The signal transducerand activates of transcription STAF and STAT1 share common
structure and targets, but thpkay opposing roles in tumorigenesis. While STAT3 is considered
an oncogene that promotes cell survival, proliferation, motility, and immune tolerance, STAT1
enhances inflammation, favors cell cycle arrest, and apoptosis in most tumor cells. STAT3 has
beenfound to be constitutively active in head and neck squamous cell carcinomas (HNSCC)
where it promotes the cell cycle and prevents apoptosis, resulting in the proliferation and
survival of HNSCC cells. We hypothesize that a small molecule inhibitor of STiAdt is
selective over STAT1 in HNSCC wtd serve asa powerful cancer therapeuticThe lead
compound669 that was identified through high content screening (HCS) displayed a pSTAT3
inhibition with 1Gfold greater selectivity over pSTAT1 in HNSCC celsSTAT3 1G;, 5.50 +
1.50 M (wms .= p ST A Thd meeharbsth dd69M gffect om the STAT3 pathway
remains unknownhowever, itdoesnot proceed by a kinase inhibition pathway. This thesis
describes the development ofs&ucture activity relatiorsp (SAR) for pSTAT3 inhibitors
related t0669. The key reaction to synthesize these analogs is performed in a microwave

reactor, which saves time, and is convenient for parallel synthesis.
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1.0 INTRODUCTION AND BACKGROUND

Head and neck squamous cell carcindifBISCC) is the § most common malignancy in the
world with more than 500,000 new yearly cases and a 50% mortality ratisk factors for
HNSCC include smoking, alcohol use, age, and HPV18NSCC occurs in the areodigective
tract, most commonly in the oral cavity, oropharynx, supraglottis, hypopharynx and %lottis.
Typical symptoms are otalgia, dysphagia, dysphonia, and sore thrdgpical treatment
regimens often combine radiotherapies with head and neck surgery which can significantly alter
physical appearancg Current chemotherapeutics include-platin, methotrexate (MTX), -5
Flurouracil, paclitaxel, anthe monoclonal antibody (MAb) cetuximab (Erbitux®}° These
current treatmentare not devoid of side effects ahdve very limited effects on overall survival
rates-*° Thus, a new chemotherapeutic which would selectitaiget HNSCC cells would be
very beneficial.

Inhibition of the oncogenic signal transducer antivator of transcription (STA3) is a
potential strategyn treating this difficultcancer-** On a molecular level, STAT3 serves as a
transcription factor that affects cell differentiation, proliferation, ppsis, angiogenesis,
metastasis, and immune respohi& Elevated levels of constitutively activated STAT3 together
with its increasedranscriptiorregulated gene expression were found in most human c&tt€ers
18 which resuls in poor prognosis?***"'? |n HNSCC céis, the level of inherently activated
STAT3 is greaterthan that of normal epithelial cefi$?! In HNSCC, theactivated STAT3

promote tumor cell proliferation while preventing apoptoSisTreatment with dominant



negative STAT3 mutdrtransfection constructs @ntisenseSTAT3 oligonucleotids resuls in
tumorgrowth inhibition, apoptosjsnd decreased STAT&rget gene expressidif>?3

In contrast to STAT3, STAT1 is antncogenic The STAT protein family hassimilar
structural domains and common targets includesferons (IFNsSJ*%° / cytokines belonging to
the gp130 family(such as interleukin (IL§?"), growth factors such as plateligrived growth
factor receptor (PDGFRand epidermal growth factor receptor (EGERIN many tumor cell
types, STAT1 serve® induce antproliferative and preapoptotic genes that directly arrest the
cell cycle?®® In addition, STAT1plays a key role irthe inhibition of angiogenesis through

acting on both endothelial and tumor céfi&®

1.1 STAT3 PROTEIN STRUCTURE

STAT3 is one of the 7 members of the STAT family of proteins (the other six being STAT1,
STAT2, STAT4, STAT5a, STAT5b and STAT6, which all serve in different cell signal
pathwas) ! STAT3 and STAT1are the most studied of thepmoteins due to theiopposite

roles in tumorigenesislespite their structural similaritié$*® STAT3 containsa N-terminal
coiled-coil domain that 8 responsible for STAT dima&imer interacons, a DNA binding
domain a linker domain, a Src homology (SH2) domain, which is essential for the recruitment of
STAT3 to the phosphorylated recegstofollowed by dimerization ofctivated STAT3 via

phosphottyrosine (pTyr)SH2 domain interaction, andGterminal transactivion domain™*



1.2 STAT3 SIGNALING PATH WAY

In HNSCC, STAT3 is activated by both receptor and-remeptor tyrosine kinases via the
tyrosine phosphorylation cascade. For the receptor tyrosine kinase, the transforming growth
factor (TGF)U/ EGFR) signaling activates STAT3 vi a
domains by the EGFR itself on its tyrosine resglu&l068 and Y1086%*? The nonreceptor
tyrosine kinase constitutively associates with Janus kinase (Jak) pfSféimllowing the
interleukin (IL)}-6/gp130 interactioft and aggregation of the receptor suitsntwo associated

Jak proteins promotgyrosine transphosphorylation, effectingciprocal activatio®*’ These
activated Jaks transnuytokine signalng via recruitment and activation of STAT3 through the
SH2 domairf**%*¥°° Once recruited, STAT3 is activated by phosphorylation at Tyr705 by JAK

or SRC. Theactivated STAT3 proteins undergo dimerization via the intenadetween the
pTyr705 andSH2 domainrespectivelySTAT3 dimers then disassociate from tleeaptor and
undergonucleustranslocation where they bind to specific DNA sequences such asithe ¢
element IFNstimulated response element (ISRE) and regulate the transcription of target genes
involved in cell cycle progression such as Fos,"h24""? cyclins D122°**3 D2, D3, CDC25A,
APE1/Refl, cMyc,>**® and Pim1,0r gene involved in angiogenesis such as VEGE and
antiapoptosis genes includisgrviving®®®* andBcl-2, and BalxL.2+%?

STAT3 inhibitors can be divided into two categories: pegfiptidomimetics andmall
moleculenon-peptidic inhibitors:*®? These inhibitorsan either indirectly bldcthetargets (ex.,
interferons, cytokines) that are upstream of SBAfyrosine kinasg such as JAK, SRC and
EGFR that are crucial for STAT3 activation, or directly interact with STAT3 pratgtargeting

the SH2 domain, DNA binding daan, N-terminal domainwhich result in the either the



suppression of STAT3 phosphorylation, pSTAT3 dimerization, nuclear translocation, BTAT3
DNA binding, and expression of STAT3 target gehd&s.

The first phosphopeptide inhibitor PY*LKTK (Y* represents pTyr)swdesigned based
on the sequence of amino acids in the STAT3 -Bi#8ing region surrounding Tyr703..(,
Figure 1).1%%%% The PY*LKTK peptide competitidg binds to STAT3 which effectively
disruptsthe pSTAT3pSTAT3 dmerization and DNA binding activity, albeit atDBsg of 235
e M i naranSforrned NIH 3T3A&rc fibroblasts (DB represents the concentration of peptide
at which DNA binding activity is reduced by 5098f* Additionally, the PY*LKTK exhibited a
high selectivity forSTAT3 over STATS5, but was only twinld selectiveover STAT1%* Further
investigations have suggested that thpeptide XY*L Figure 1) containthe crucial sequence
for the disruption of pSTAT3 dimeration and DNA bindig. For example, the AY*L 1.2
Figurel), and PY*L (1.3 Figurel), disrupted STAT3 DNA binding, with nearly identical BB
values(DBsp= 217 € My=arldB 2DB M, ) aseP¥HhKTK buttheydb got inhibit
STAT3-STATL or STALSTAT1 dimers as effetely.'**® The second phosphopeptide-
Y*LPQTV-NH; (1.4, Figurel) was derived from the 96409 amino acid residsef the STAT3
receptor dockingsite on thegp130 subunit of the H6 receptor.Hexapeptidel.4 was able to
inhibit dimer formation andSTAT3-DNA binding activity in vitro at submicromolar
concentrations (Iss= 0. 15 € M), wh i-foldhimprosegmengis iahibitosy activityl 3 3
over the STAT&erived peptide AX*LKTKF -NH, (1.6, ICso = 2 0, Figuve 1).1+04%°
However, the biggest challergyef peptide inhibitors are their poor membrane permeabilities
Therefore, ahydrophobic membrane translocation sequence (mts) AAVLLPVLLAAP was
attached to th€-terminusof the peptide to overcome thghortcoming Cellular studies showed

that the PY*LKTK-mts induced only 28% inhibition of STAT3 dimerization and DNiAding



activity, even at 1mM concentratidn®***®® Wheras the Y*LPQTV-NH,-mts conjugate(1.5,

Figurel) was inative ™
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15 R = H: Y*L PQTV-NH, 1.6 Ac-Y*L KTKF-NH,

Figure 1. Direct inhibition of STAT3: peptides

Furtherpeptidomimeticsefforts based ortripeptidesl.2 and 1.3 have led toN-terminal
structural modifications such as theplacement of pTyt proline (or alanine) with 4
cyanobenzoyl (ISS610L(7), Figure 2) thatimprovedthe inhibition of STAT3 dimerization and
DNA binding activity (Cs0=4 2 esNIi82e M ( f or PY* L) andMaebver, e M ( f
there wasa significant increase in selectivity witlCsg6 s STAT1-STAT1 and STAT5STATS
di mers of 2389, sedfkctieely(as determined bglectrghoretic mobility shift
assay(EMSA) analysis)*°®®” Docking studies suggesteHat theimproved potency may be
attributed to the4-CN benzoyl moiety which occupiesa hydrophobicpocket givingrise to
additional interaction®f the potein surfacé™®® The STAT3DNA binding suppression of

ISS6L0 has been demonstrated using mdimseblast cells (NIH3T3/¥Src), as well ashuman



breast tumor cells such as MBEMB-231, MDA-MB-435 and MDAMB-468, and lung
carcinoma cells(A549).**°® An additional petidomimetic library derived from the 1SS610
throughfunctionalization of theC-terminushas been developéd®®®® Unfortunately, allof these

peptides were podnhibitors of STAT3, but it is interesting to note that themathoxyailine

amide derivative 1SS840 1.8, Figure 2) exhibited a 2¢old preference toward STAT1
homodimer inhibition (IGg= 31 &€ M) compared wit hsg=t h5e6 0S TeAM) 3,

possibly due to additional hydrophobic contacts with Y603 and 18%6.

NC o o
@EHJHJ%(\OH \CYHJH/df\

0 oH -, OH
1.7.1SS610 o™ OH 1.81SS840 o"™OH

'UOO

Figure 2: Direct inhibitors: peptid omimetics

Small moleculesconstitute the largest classf nonpeptide STAT3 inhibitors with
numerous methods to identifypossible molecular candidates includirggh-throughput
screening (HTS) of large chemical libraries, virtual screening, rational design based on peptides
and peptdomimetic inhibitors, fragmerbased drug design, and drug repositioning using
multiple ligand simultaneous docking (MLSE).

STA-21 (1.9 Figure3) was discovered to inhibit STAT@pendent luciferase activity in
breast and ovarian cancer cell lines thyio virtual screeninf It was 5fold more potent than
the untreated contr®(at2 0 )dnNhhibiting luciferase activity of the MDMB-435s cells that
werestably transfected with a STAT@ependent luciferase reporter pLucTK8% STA-21 also
inhibited STAT3 dimerization, nuclear translocation, and ST®NBA binding activity in

MDA-MB-435s cel | s %% In adaitiom $TA-AL0nhilsitdd.the STAT3egulated



downstream regulator BeX,. and cyclin D1in MDA-MB-468 cells but did not affect the
phosphorylation of STAT3 upstream regulators JACIARCK?2), Src (PSrc), andthe EGFR
receptor (FEGFR). This observation suggestet STA21 is a direct inhibitor at the STAT3
protein level®

Several more poter8TA-21 analogs like LLL12 (1.10 Figure 3) have recently been
reported™®? and represent an emerging class of selective small molecule STAT3 inhibitors with
improved drug like properti€é’® Using breast cancer MDMB-231-cloned cells that stably
integrate the STAT-8lependent luciferaseeporter pLUcTKS3, LLEL2 inhibited luciferase
activity by 10fold (at 5 compdred to untreated consdf Furthermore LLL-12 not only
inhibited STAT3 activatiorat 510 € Min six cancer cell hes MDA-MB-231 and SKBR-3
(breast) HPAC and PANEL (pancreatic)U87 and U373glioblastoma) that express elevated
levels of STAT3 phosphorylatioput also inhibited STAT3 phosphorylation induced by6lin
MDA-MB-453 cells in a dose dependent marfigthe inhibition of STAT3 DNA binding and
transcription of STAT3egulated gengas observed with LL112 at 10e M In addition, LLL-
12 suppressed tumor growth in mouse xenograft models dftlowaacer and glioblastoma with

daily intraperitoneal dosage of 2.5 to 5 mg/Rg.

O SO,NH,
OH O OH O
1.9 STA-21 1.1Q LLL-12

Figure 3: STA-21 and its analog

S31-201 (1.11 Figure4) was alsadiscovered throughktructurebased virtual screenifig

wherethe salicylic acidmoiety was incorporated as thghosphate mimetit®’? In the nuclear



extract of EGFstimulated mouse fibroblasts NIH 3T3/hEGFR, €81 preferentially inhibited
the DNA binding ability of STATSSTAT3 dimer (IGo= 8 6 canphlyred to STAT-ETAT3
dimers (IGo= 160 ¢ M) -STAT diBefsAIE> 3 0 0°*"&Ivthe.normal mouse
fibroblasts (NIH 3T3) that were transiently cotransfected with the TSfdependent luciferase
reporter pLUucTKS3, S3201 significantly inhibited the luciferase signal in a ddspendent
manner’’ $31201 also induced apoptosisf enalignant cells harboring catitsitively active
STAT3 (ex: MDAMB-435), where they repressed the expression o5T&T3-regulated genes
encoding gclin D1, BekxL, and survivin’' S31:201 also suppressed tumor growth in mouse

xenograft models of hepatocellular carcinoma and breast cEAtEt.

H 0.0

X ¥
O
HOOC/© 0
HO
1.11: $31-201

Figure 4: S31-:201

Stattic (.12 Figure 5) was identified as a STAT3 SH2 domain inhibitor via high
throughput screeningf a diverse chemical library using fluorescence polarizatidrased
binding a@say’® This compoundinhibited the binding of STAT3 SH2 domain anthe
phosphotyrosingontaining peptide on the gpl30 receptor with @0ICG f 5.1 &M at
physiologically relevant temperature of 378!* It also inhibited STAT3 DNAbinding at 10
eM i n t hperforeddAUABT while the binding of STAT1 DNAwas not significantly
effectedat concentrationspt o 200 e€M in the nsstmulaeaicel$é%tr act :
Stattic selectively inhibitedL-6 induced phosphorylation of STAT3 at Tyr705 in HepG2 liver
carcinoma cefl (20 € N, without interfering with the IFNo i nduced acTliatvati on

Tyr701/* However, it showed equipotent activities againsttosphorylation of STA3 and
8



STATL1 induced by IL6 or leukemia inhibitory factol(F) in human ovarian cancer OVZA&

cells at®s5 or 10 &M.

00
O,N S=0

]
1.12 Stattic

Figure 5: Stattic

Curcumin (.13 Figure 6) also has been shown to inhibitl-6-induced STAT3
phosphorylation and nuclear translocafidfr. The elatedanalogs FLLL11 {.14 Figure6) and
FLLL12 (1.15 Figure6) are more effectivéhan curcumirat inhibiting STAT3 phosphorylation
and inducingapoptosis in pancreatic cancer cell lines in a dizggendent manné?/® FLLL12
was the mostpotent(10 ¢ M of these three compounds pSTAT3 inhibition, STAT3-DNA
binding, and transcriptional activity in breast and prostate cancer®Téllanother analog,
FLLL32 (1.16 Figure 6) downregulated STAT3 phosphorylation, DNA binding, and the
expression of STAT3 target gen@es 1 hh MPAMMB-231 and PANC1 celf$ and inhibited
JAK2 kinase activitylCso=5 9. WM series ofin vivo studies showed that the administration of
FLLL32 significantly inhibited tumor growth and vascularity in chicken embryo geafts and

reduced tumor volumes in mouse xenogr4fts.



O o) O o)
1.13 Curcumin 1.14 FLLL11
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Figure 6: Curcumin and its analogs

1.3 STAT3 INHIBITOR SIN CLINICAL TRIALS

At presentthere are n@approvedSTAT3 inhibitors but there are several promising compounds
currently under investigation in clinical trials feeatment of advanced tumors and can®ers.

The doublestranded oligodeoxynucleotide (dsODN) is thelyodrug candidate that has
completed a phase 0 pharmacodynamic clinical study to evaluate the safety and biological effects
of intratumoral injection in HNSCC patients’® dsODN decreased theumoral expression of
STATS target genefollowing a single intralesional injection, but its rapid degt#on in serum
preventssystemic administration. Chemical modification of the decoy may be able to improve
metabolic stability, which would allow foalternative means of delivery. Howevethese

modified dsODNswould introduce additional significamtharmacokinetichallengs.*’

1C



2.0 THE STAT3 INHIBITOR 669

Previous studies in our centeave identified669 (Figure7) as a lead compourttatselectively

targets STAT3 over STAT1 in CAL33 cellswithansg& 5. 50 N 1.50 &M (n =
versusanlCso>50 & M f o (Tahte$).TTAETIG, values were assessed by measuring the
concentration 0669 at which the traslocation of pPSTATPSTAT3 dimers intdhe nucleus is

reduced by 50% in CAL33 cells upon timatial pSTAT3 induction using interleukifi (IL-6).

The net effect of the compound treatment would be a reductiactiok STAT3STAT3 dimers

available to bind NA. These values were measured from the high content screening (HCS) of
97,000 compounds from the MLSCN (molecular library screengrger network), whichvas

performed ly Dr. Paul Johnston and based u@onassay by Dr. Jennifer Grandi&dditional

HNSCC cellular growth inhibition studies @69from D r . Johnst oniGspvalleab i nd
ofles t han (e.d.0CAL3B 686 LN, FADU, OSC)Table 1). Kinaseprofiling studies

(Millipore UK) indicated that69only weakly inhibitedsix of the 83 tested kinas€20-40% at 9

€ M, suggestinghat669is neither a potent nor promiscuous kinase inhibitor rétinera direct

inhibitor of the STAT3 pathway

11



Figure 7: Structure of lead compound 669

Table 1. Properties of lead compounds 669

SID-864669
HCS STAT3 IGo( & M) 5.50 +1.5 (n = 7)
HCS STATLICso( € M) >50 (n=7)
Luciferase (% decrease, 8h) 30
Gl CAL-33ICso( € M) 9
Gl 686 LN IGso( € M) 8.7
Gl FADU ICso( € M) 4.6
GIOSC IGo( € M) 5.2
FP binding assay <10
Western blot: Cyclin D1 +
Western blot: BeXL +
MW 391.3
cLogP 3.17
Ligand dficiency (LE) 0.31
Ligand-ipophilicity efficiency (LLE) 2.57

12




3.0 SYNTHESIS OF 669 ANALOGS

3.1 SPECIFICAIM1

Our first specific aim was to attaian inhibitor witha high selectivity and potency for targeting
pPSTAT3 over pSTAT1 in order to develop a HNSCC drug vétgood safety and efficacy
profile. To fulfill this goal, a series 0669 analogs wasprepared. We maintainethe
triazolothiadiazine substitutquyrazole scaffold and focused snbstitutionsand ring sizeat the

R: and R positions Figure8).

=

5 ¢
AN
q&@x

C

L,
eglve!

Figure 8. 669 Matrix library

C
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The procedure to syntbize the keytriazolothiadiazinemoiety involved amicrowave

assistedyclodehydration similar to Hantzsch thiazolsynthesigSchemet).”®

HS__N o S._N
TN e L B G
N /, Rl > N
H,N > R~ N
- /"NH MW, EtOH, 95-120AC - /"NH
=N 60-90min _N
\\\\\/‘,Rz \‘\\7‘/R2

Schemel. Synthesis straégy of 669 analogs

The U-chloro (bromo) ketonesagents were either commercially available, or synthesized

in very good yield via aonestepaddition of2-chloroaetyl chloride (Scheme).2%8!

o

o)
@ . M _cl cl
N Pyridine, toluene \

H heating, 51% N
o)
cl G cl

D AlICl3, CS,, reflux overnight / Cl

97%

Scheme2. Synthesis of 2Zchloro-1-(1H-indole-3-yl)ethan-1-one and 2chloro-1-(5-chlororhiophen-2-yl)ethan-

1-one

The pivotal triazole intermediatesere not commerciallgvailable, but wersynthesizd
following literature protocolgScheme3).8%®* Cyclopentanone was treated with diethyloxalate
for 7 hin the presence of freshmade sodium ethoxide solution to affosthyl 20x0-2-(2-
oxocyclopentyl)acetate3(1) in 76% yield(Scheme3). The subsequerttyclodehydratiorof the
1,3-diketonewith hydrazine hydrate in acetic acid afforded the cyclagg@gmtzole 3.2) in 37%
yield, which was then comvted to the primary amine.Q) after treatment withhydrazine
hydrate in absolutetleanol. Theamine 8.3) was conveed to the potassium sal8.d) in

14



guantitative yield after 16 treatment with CS The productvas immediately subjected to ring
closureto form the4-amino5-(2,4,5,6tetrahydrocyclopenta]pyrazol3-yl)-4H-1,2,4triazole 3-

thiol (3.5) after 2 hreflux in absolute ethanol in tigesnce of hydrazine hydrate.

(@]
O
0) ~ \[Hko/\ o ,—
X G _HMN-NHyHO : >\\ " H,N-NH, H,0
—_— >
[§ CHyCH,ONa o) CH3COOH, feﬂ ux CH3CH,OH, reflux

¢ 0,
0/Ctort, 76%,7 h @ 9h,37% 20.5h, 66%
3.1
Q H SK N N\>/SH
N cs2 EtOH H \\(S H,N-NH,, H,0 N

- { \H NH

KOH, rt,16 h ~ NH CH4CH,OH, reflux Ty VHe
N 2 h,19% over 2 steps N
3.4 35

Scheme3. Synthesis of 4amino-5-(1,4,5,6tetrahydro -cyclopentapyrazot3-yl)-4H-(1,2,4}triazole-3-thiol

According to the cyclization condition depicted $themel, a totalof fifty-six 669

analogs were synthesized and tls#iuctures are listed ifable2.

Table 2. pSTAT3 inhibitors of 669 analogs

HS

e )OJ\/C| B SN
N R, (Br) RJ N
1

N ~ N /
H2N ’F N
-/ NH MW, EtOH, 95-120AC -/ NH
=N 60-90min _N

N :,Rz \\\_I,Rz
Compd R, R, Yield | Compd Ry R, Yield
(%) (%)
3.6 3,4-CI-Ph -C3He- 88 3.34 3,4-Cl-Ph Ph 65
3.7 4-OMe-Ph -C3He- 78 3.35 3-CI-Ph Ph 74
3.8 | 2-Cl-Thiophen | -CzHe- 54 3.36 4-Cl-Ph Ph 82
5-yl
3.9 3-CI-Ph -C3He- 40 3.37 4-F-Ph Ph 46
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3.10 4-CI-Ph -CsHe- 43 3.38 Ph Ph 74
3.11 4-CN-Ph -CaHe- 56 3.39 Indol-3-yl Ph 69
3.12 | Pyridine4-yl | -CsHe 63 3.40 4-CN-Ph Ph 67
3.13 t-Bu -C3He- 61 3.41 | 2-Cl-Thiophen Ph 77
5-yl
3.14 H -CsHe- 24 3.42 Pyridin-4-yl Ph 72
3.15 4-F-Ph -CsHe- 50 3.43 H Ph 68
3.16 Ph -CsHe- 70 3.44 Me Ph 90
3.17 Indol-3-yl -CaHe- 67 3.45 2-Cl-Ph Ph 74
3.18 Me -CaHe- 61 3.46 t-Bu Ph 90
3.19 Hexanyl -C3Hs- 83 3.47 4-OMe-Ph Ph 67
3.20 3,4Cl-Ph -C4Hg- 92 3.48 Hexanyl Ph 79
3.21 4-OMe-Ph -C4Hg- 97 3.49 3,4Cl-Ph 4F-Ph | 72
3.22 2-CI-Thicl>phen -C4Hg- 80 3.50 4-Cl-Ph 4-F-Ph | 55
3.23 S-il)fPh -C4Hg- 49 3.51 4-F-Ph 4-F-Ph | 57
3.24 4-CI-Ph -C4Hg- 70 3.52 4-OMe-Ph 4-F-Ph | 60
3.25 4-F-Ph -C4Hg- 72 3.53 4-CN-Ph 4F-Ph | 39
3.26 Indol-3-yl -C4Hs- 60 3.54 t-Bu 4-F-Ph | 83
3.27 4-CN-Ph -C4Hg- 73 3.55 Me 4-F-Ph | 32
3.28 | Pyridin4-yl | -C4Hs- 50 3.56 Ph 4-F-Ph | 69
3.29 t-Bu -C4Hsg- 52 3.57 2-CI-Thi<|J|ohen 4-F-Ph | 59
5-
3.30 H -C4Hg- 43 3.58 3,4—CyI-Ph 4-Cl-Ph | 69
3.31 Me -C4Hg- 89 3.59 4-CN-Ph sclph | 63
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3.32 Ph “CyHe 90 3.60 Ph sclph | 84

3.33 2-CI-Ph “C4Hg 89 3.61 2-CI-Ph sclph | 64

However, attempts to prepare th2,6-Cl-Ph at the R position werenot successful
(Schemed). The cyclodehydratioof the ketone on the-Bromao-1-(2,6-dichlorophenyl)dtanone
was inefficient Treatment with C£O; and tetrabutylammonium iodideTBAI) also did not
facilitate the cycbdehydrationas mth reactions afforded thecyclic intermediats in very low

isolatedyield. Ultimately, these analogs had no inhibitops TAT3activities.

Cl

HS.__N S

=N N
HoN N
2 NP e MW, EtOH, 120 AC | OHxN

=N - —N
+
cl
F

HS N S
" _N
o o
N cl o Cs,CO5, TBAI, DMF OH,N
NH 5, TBAI 2
//l'\l &Bf 0ACtort ¢l /~NH
i —_— =N
cl
Cl cl

Schemed. Attempts at substituting a 2,6CI-Ph analogat the R1position

3.2 SPECIFIC AIM 2

The ADMET properties 0669 including thein vitro clearancenavebeen evaluatedt the NCI

using human and mouse microses Unfortunately, the halives of the compounds69 in
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human microsomesre 14 and 4.4 min, respectivelfhe metabolites 0f669 in mouse
microsomes have been analyzed andmajor oxidation product (M+16) wasobserved
presumably occurring via phasel metabolic process, which could be thesult of S
dealkylation,S-oxidation, or oxidation of the arene

Initial attempts to improve metabolism were realized through the preparation of a second
library of 669 analogswheret h eposition to the sulfur was substituted withmeethyl group.
The synthetic strategy gemonstrated irscheme5, andthe originalU-chloro (bromo) ketone

wasreplace by theUme t h ychHloro (btbmo) ketonéor incorporation of the desired methyl

substituent.
HS ? S
N _N
N R, ){(u (Br) I N
N > N
H,N - RN
/7 NH MW, EtOH, 95-120AC /" NH
~N 60-90min =N
. "RZ \\‘\M»’RZ

Schemeb. Synthetic strategy of SOM blocked 669 analogs

T he-mdlt h ydhlgro (liomo) ketones wereeither commercially availableor
synthesized via org t elpomidation of thecorresponding ketone precars. For example, the
2-broma 1-(4-methyoxyphenyl)pppantl-one (3.62 was obtained by treatment of 4
methoxypropiophenone with  Br in dry diethyl ether and the Zboromol-(3,4
dichlorgphenyl)proparil-one (3.63 obtainedin high yield using analogous conditio(fSscheme

6).84
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O
/@)J\/ Br,, Et,O /@)H/ Br
"0 ~0

3.62
O O
Cl Br,, EL,O C|W Br
B —
Cl 93% Cl
3.63

Schemeb. Synthesis of 2oromo-1-(4-methoxyphenyl)propan1-one and 2bromo-1-(3,4-

dichlorophenyl)propan-1-one

The secondgeneratioriibrary of 669 analogs(11 compoundsdhat contain thé}methyl

groupat apotential site of metabolism tabulated inTable3.

Table 3. SOM blocked pSTAT3 inhibitors of 669 analogs

s
RN

.-~/ NH

7 \=N

\\\_,Rz
Compd R1 R, | Yield (%) | Compd R1 R, Yield (%)
3.64 | 4-OMe-Ph| -C3He- 93 3.70 Ph 4-F-Ph 95
3.65 | 3,4CI-Ph | -C3He- 71 3.71 | 4-OMe-Ph| 4-F-Ph 84
3.66 Ph -CsHe- 77 3.72 | 4-OMe-Ph| 4-CI-Ph 72
3.67 | 4-CI-Ph | -C3He- 28 3.73 Ph 4-CI-Ph 84
3.68 4-F-Ph | -C3He- 60 3.74 Ph Ph 93
3.69 Ph -C4Hg- 91
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However, attempts to prepare thgemd i met hy | S U b spogitionuitectlp n
from theunsubstituted preasor wereunsuccessful§chemer?). The useLDA (2 eq.)andMel (3

eq.)resuled in an unidentified compound.

2 eq LDA
3 eq Mel
/ NH # ?/ :NH

Scheme?. Attempt at preparing a gemdimethyl substitution

As an alternative we wantedto protect thepyrazole beforeattempting additioral
deprotonation and alkylationglowever, the protection of pyrazole amine wassuccessful
under a variety of catitions (Table4). The reaction did not proceegbontreatmentwith TBSCI
and imidazole in THFeven when warmed to 60 €Table 4, entry 12). Microwave assisted
heating at 100 Calsodid not facilitatethis reaction(Table4, enty 3). The useof strong base

only resulted in unidentifiable produdfBable4, entry 46).

Table 4. Attempts to protectthe pyrazole

SYN SYN
©/EN N N Condtions ©/£N N N
N PG
=N =N
Entry Conditions Results
1 TBSCI, imidazole, 0 € to rt THF No reaction
2 TBSCI, imidazole, 6 €, THF No reaction
3 TBSCI, imidaole, MW, 1@ €, THF No reaction
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4 n-BuLi, TIPSCI, THF/DMF,-78 C Unidentified material

5 HMDS, (NH,),SOy, 80 € Unidentified material

6 NaH, TIPSCI, DMF, 0 C to rt Incorrect mass by LCMS

We then decided tosethec ycl odehydrati on condi-haloons

intermediate  (Scheme  8). Upon treatment of the 4-amino5-(1,4,5,6
tetrahydreyclopentapyrazeB-yl)-4H-(1,2,4)triazole 3-thiol with 2-bromoisobutyrophenonat
95 € in amicrowave for 150 minfollowed by 120 € for 30 min, the desired produdf3.75
was obtainedh 7% yield.

MW, EtOH
95 °C for 150 min,

—
N
N
H,N Br
//m then120 °C for 30 min / NH

7%
0 3.75

Scheme8. MW -asgsted 669 analog synthesis

The use of BN as an additive provided the desired ggimethyl analog3.75 in 41%

yield after 8 h at 80 € in EtOH{Scheme).2°

HS\//NN . 5 eq Et;N, EtOH ;
N 80°C,8 h
H2N + Br
2/ INH ©)Kﬁ 2/
_N

41%

Schemel. Synthesis of gminal methyl substituted 669 analog

Subsequenteactiors using microwaveconditionsin the presence of gt afforded the
desired product irhigher yield(Schemel0). The addition of 3 eq of BN, 4-Amino-5-(5-(4-
chloro-phenyl}2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol and  2bromoisobutyrophenone

21
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affordedthe desired produdB.76 in 63% yield after 1 Iheating inthe microwave at 95 € in

EtOH.
HSY,NN o 3 eq EtzN, EtOH
N °
HoN . ©)K§Br 95°C,MW,1 h
NH
o™ 63% 7 NH
Cl

Schemel0. Microwave asssted 669 analog synthesis in the presence of &t

The gemdimethyl substituted669 analog hasalso been preped Gcheme 11).
Commercially available 3;dichlorobenzoyl chloride wasonverted tahe Weinrebamide B8.77)
in 96% yeld,®® which was tha converted to the correspondingtone 8.78 upon treatment
with 1 eq of isopropylmagnesium chlorieBr omi nati on at the U posit
achieved byhe treatment of phenyltrimethylammonium tribromide in THF at room temperature,

and afforded the desired precurs®i7Q) in 85% yield.Finally, cyclodehydration irthe presence

of 3 eqof E;N afforded the desired anal¢8 80 in 67% yield.

o) }MQCI 0
D)k A > NO~ uD)k(
| o
EGN,DCM O°C.THF

96% 38%
3.77 3.78
MSEN
N
| H,N
N Bre, Br 7/ ~NH s
ST 2
THF, 85% o Br  3eqEN, MW cl y~NH
95°C,1 h,67% =N
3.79 3.80

Schemell. Synthesis of compound.80
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Other analogs have also been synthesized withrlgrgeis such as Phiso-Pr, Bn, and

iso-butyl blocking thepositionalpha tathe sulfur Table5).

Table 5. SOM blocked pSTAT3 inhibitors of 669 analogs

Rg_S
le:N\Nr/?
-/ NH
7 \eN
A
Compd Ri R> Rs Yield (%)
3.81 Ph -CsHe- Ph 42
3.82 3,4-Cl-Ph -CsHe- i-Pr 62
3.83 4-OMe-Ph -CsHe- i-Pr 61
3.84 4-OMe-Ph Ph i-Pr 59
3.85 3,4-Cl-Ph -CsHe- Bn 64
3.86 4-OMe-Ph -CsHe- Bn 82
3.87 3,4-Cl-Ph Ph Bn 88
3.88 4-OMe-Ph Ph Bn 94
3.89 3,4-Cl-Ph Ph i-Bu 81
3.90 4-OMe-Ph Ph i-Bu 87
3.91 3,4-Cl-Ph -CsHe- i-Bu 66
3.92 4-OMe-Ph -CsHe- i-Bu 65

The requisiteketonesfor this serieswere not commercially available, but waeadily
prepared from the Weinrelamide and the correspondin@rignad reagentfollowed by

bromination.(Schemel?2).
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o HCI

(0]
/@)J\ N'O\
|
EfN, DCM ~0

83% 3.93
Br,, Ether
\‘/\/| /©)K/Y 54% Q)W
Mg, Ether, THF
0°C, 49%
o Mg, Ether, THF Br,, Ether
o 0°C, 76% 78%
o O Shniisaas
| ©\/\ ~ ~
(0] (0]
e 3. 97
3.93
Mg, Ether, THF
0°C, 66% (0] Br,, Ether (@]
>\/Br 45%
\O \O Br
3.98 3.99

Schemel2. Synthesis of brominated precursor ketones

3.3 SPECIFIC AIM 3

In order to invesgate the importance of thgyrazole preserih the 669 series, tha-propyl, Bn,
iso-propyl, and Ph containing analogs were prepared using the standard microwave mediated

cyclization conditiongTable6).
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Table 6. 669 Analogs lacking the 1,2yrazole

TR
RN \<R4
Compd R1 Ra Yield (%)
3.100 | 4-OMe-Ph| n-propyl 78
3.101 | 4-OMe-Ph Bn 67
3.102 | 4-OMe-Ph | iso-propyl 85
3.103 | 4-OMe-Ph Ph 81
3.104 | 3,4ClI-Ph Bn 91
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All the synthesize®69 analogs were evaluated for their inhibitory activity against pSTAT3 and

4.0

BIOLOGICAL RESULTS A ND DISCUSSION

pPSTATL1 in CAL33 cells with the HCS assay performed in Dr. PauhJolh o n 6 s

results arsummarized imMable7.

Table 7. SAR of pSTAT3 inhibitors

S
L
R~ N
-/ NH
7ON\=N
'

Compd R1 R2 cLogP| pSTAT3 I1Go( € M pSTATL IGo( € M
3.6 3,4CI-Ph -CsHe- | 3.41 | 5.50+1.50 (n=7) > 50
3.7 4-OMe-Ph -CsHe- | 2.03 | 4.70 £3.70(n = 2) > 50
3.8 | 2-ClI-Thiophen5-yl | -C3He- | 2.97 | 6.30£1.80 (n =2) > 50
3.9 3-CI-Ph -CsHe- | 2.82 | 1.80 £3.60 (n = 2) > 50
3.10 4-Cl-Ph -CsHe- | 2.82 257 (n=1) > 50
3.11 4-CN-Ph -CsHe- | 1.54 > 50 > 50
3.12 Pyridine4-yl -CsHe. | 0.611 > 50 > 50
3.13 t-Bu -CsHe- | 1.91 > 50 > 50
3.14 H -CsHe- | -0.203 > 50 > 50
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3.15 4-F-Ph -CsHe- | 2.25 > 50 > 50
3.16 Ph -CsHe- | 2.11 > 30 > 50
3.17 Indol-3-yl -CsHe- | 2.10 > 50 > 50
3.18 Me -CsHe- | 0.673 > 50 > 50
3.19 Hexanyl -C3He- | 2.61 > 50 > 50
3.20 3,4Cl-Ph -C4Hg- | 3.97 | 1357+391(n=4 > 50
3.21 4-OMe-Ph -CHg- | 2.59 | 19.2+2.10 (n=2) > 50
3.22 | 2-Cl-Thiophen5-yl | -C4Hg- | 3.53 | 33.2£1.60 (n = 2) > 50
3.23 3-ClI-Ph -CiHg- | 3.38 | 40.5+1.60 (n=2) > 50
3.24 4-Cl-Ph -CjHg- | 3.38 | 13.5+0.70 (n=2) > 50
3.25 4-F-Ph -C4Hg- | 2.81 > 50 > 50
3.26 Indol-3-yl -CiHg- | 2.66 | 27.6 £3.70 (n = 2) > 50
3.27 4-CN-Ph -CHs- | 2.10 > 50 > 50
3.28 Pyridin-4-yl -CqHs- | 1.17 > 50 > 50
3.29 t-Bu -CiHg- | 2.47 > 50 > 50
3.30 H -C4Hs- | 0.36 > 50 > 50
3.31 Me -C4Hs- | 1.23 > 50 > 50
3.32 Ph -C4Hs- | 2.67 > 50 > 50
3.33 2-Cl-Ph -C4Hg- | 3.38 > 50 > 50
3.34 3,4Cl-Ph Ph 496 | 25.3+0.01 (n=2) > 50
3.35 3-ClI-Ph Ph 4.37 9.80 (n=1) > 50
3.36 4-Cl-Ph Ph 4.37 | 5.60+1.60 (n=4) > 50
3.37 4-F-Ph Ph 3.80 | 14.1+4.20(n=2) > 50
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3.38 Ph Ph | 3.65 25.7 (n = 1) > 50
3.39 Indol-3-y Ph | 3.64 | 4.30+2.30 (n=2) > 50
3.40 4-CN-Ph Ph | 3.09 | 18.3+0.05 (n=2) > 50
3.41 | 2-Cl-Thiophen5-yl Ph 4.05 > 50 > 50
3.42 Pyridin-4-yl Ph 2.16 > 50 > 50
3.43 H Ph 1.34 > 50 > 50
3.44 Me Ph 2.22 > 50 > 50
3.45 2-Cl-Ph Ph 4.37 | 13.9+4.81 (n=4) > 50
3.46 t-Bu Ph 3.45 > 50 > 50
3.47 4-OMe-Ph Ph 3.57 | 3.64+2.13 (n=4) > 50
3.48 Hexanyl Ph 4.16 > 30 > 50
3.49 3,4CI-Ph A-F-Ph| 5.10 | 14.6 +5.70 (n = 2) > 50
3.50 4-Cl-Ph A-F-Ph| 451 | 16.2+3.00 (n=2) > 50
3.51 4-F-Ph A-F-Ph| 3.94 | 25.6+1.30 (n=2) > 50
3.52 4-OMe-Ph 4-F-Ph | 3.72 > 50 > 50
3.53 4-CN-Ph 4-F-Ph | 3.23 > 50 > 50
3.54 t-Bu 4-F-Ph | 3.60 > 50 > 50
3.55 Me 4-F-Ph | 2.37 > 50 > 50
3.56 Ph 4-F-Ph | 3.80 > 30 > 30
3.57 | 2-CI-Thiophen5-yl | 4-F-Ph | 4.20 | 19.2 +6.53 (n = 4) > 50
3.58 3,4ClI-Ph 4-Cl-Ph| 5.68 | 14.5+£3.80 (n=2) > 50
3.59 4-CN-Ph 4-Cl-Ph| 3.80 > 50 > 50
3.60 Ph 4-Cl-Ph| 4.37 > 50 > 50




3.61 2-CI-Ph 4-Cl-Ph| 5.08 | 25.1£3.65 (n = 2) > 30

As indicatedin Table 7 all compoundshad a pSTAT1Cso > 50€ M In general, larger
electron donating groups (EDG) suchths t-Bu group 8.13 3.29 3.46 3.54) or smallalkyl
groups (3.18 3.31 3.44, 3.55 at the R postion exhibited no pSTAT3 activityand these
analogs exhibited potentialembranepermeabilityissues,as most of their cLogP are less than
2.5. In addition the unsubstituted imire(3.14 3.30 3.43) were also inactiveandtheir cLogP
are less than.lElectron withdrawing groups (EW@&t the R position such asthe pyridinyl
(3.12 3.28, 3.42) and cyanophenyl grou@.(L1, 3.27, 3.40, 3.59 showed no pSTATS3 inhibition
and they also demonstrated lower cLogP valbkesferred electronic effects at Were observed
as the unsubstituted phenyl analog had a fair potency and monosubstituteddeleatiog
groups at theneta or para- positiors werebeneficial to potencyl'he p-Cl phenyl analogs were
more potent than the analogopd= compoundsand the famer demonstrated higherLogP
values(3.24vs. 3.25 3.36vs. 3.37, 3.50vs. 3.5]).

The substitution at the Rpositionof the pyrazole also affected pSTAT3 potency, with
the fusedcyclopenyl-pyrazole provingo be adequateOtha replacement did nohcrease their
activities albeit their increased ch® values. For exampleeplacement of the cyclopentyl
pyrazole 8.6) with indazole 8.20, phenyl 8.34), 4-F-Phenyl 3.49 or 4ClI-Phenyl 38.58
groups led toa 2 to 5fold decrease of the inhibitioof pSTAT3 Similarly, the cyclopenty}
pyrazole(3.7) was 4fold more activehanthe 4F-phenylsubstituted pyrazole8(52. The 2ClI-
cyclopentylpyrazole analogs were alsondar in terms of potency3(8 vs. 3.22 3.41, 3.57).

Encouragingly, with the cyopentapyrazole at the,Rosition, compoun®.9 (3-CI-Ph) showed
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a 3-fold improvement in inhibitory activity of pPSTAT3 over the lead compo66§ and it was
20-fold more potent than its anal@R3(-C4Hsg-).

The bioassay profiles for the-methyl containing aalogs are summarized iFable 8
(3.643.74). Consistent with the earlier SAR results, the analogs with-glacirordonating
grous atthe R1position maintained potencies and selectivities for pSTAT3 over pSTA®4 (
3.71, and3.72 . | n a d-dubdtitutionnprovidechireredded metabolic stabilities, @it
showing a #,= 26.6 minand 10.2 minn human andnouse microsome# 5-fold increase in
pPSTAT3 potency was also obtained for compodndd Additional analogs displayed similar
enhanced potencies and selectivi(@$2vs. 3.71, 3.56vs. 3.70, andthey all had an increased
cLogP vales than their original analogsheret h eposition of sulfur was not substituted
These preliminary resultaspired us tdurther investigate this position with a larger substitution
such asiso-propyl, benzyl or iscbutyl grous (Table 8, 3.823.92. While these larger
substituents had increased their cLogituesto around 5, lte combination of thd-OMe-Ph
substitution at the R1 positionith these substitutions maintained the pSTAT3 potencies and
selectivities against pSTAT{Table 8, 3.83 3.84 3.86 3.88 and 3.92. The gemdimethyl
substituted compounds were significantly lastive (Table 9). Although the investigation of the
nonpyrazole containing analogs are still irogress, it appears that thgrazole is an important
feature contributing to the activities of these inlulst since several earlyLSCN library

compounds witlphenyt or pyridnyl- groupsshoved poor activity
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Table 8. SAR of SOM blocked pSTATS3 inhibitors of 669 analogs

Raw_ S _N
Y
T
Ry

/
N
-/ NH
7 =N

N

Ry

Compd Ry R2 Rz | cLogP| pSTAT3 IGo( € M pSTATL IGo( € M
3.64 | 4-OMe-Ph| -CsHe- | Me | 2.55 | 8.78 £0.27 (n=2) > 50
3.65 | 3,4CI-Ph | -CsHe- | Me | 3.93 | 7.90+£1.27 (n=2) > 50
3.66 Ph -CsHe- | Me | 2.63 | 20.4 £4.85 (n=3) > 50
3.67 4-CI-Ph | -CsHe- | Me | 3.34 I.P. I.P.
3.68 4-F-Ph -CsHe- | Me | 2.77 I.P I.P.
3.69 Ph -C4Hg- | Me | 3.19 > 20 > 50
3.70 Ph 4-F-Ph | Me | 4.32 | 3.81£0.70 (n=4) > 30
3.71 |4-OMePh| 4-F-Ph | Me | 4.24 | 4.16 +0.325 (n = 2) 31.1+4.25 (n = 2)
3.72 | 4-OMe-Ph| 4-CI-Ph| Me | 4.81 | 3.84+£0.48 (n=2)| 29.5%£8.40 (h=2)
3.73 Ph 4-CI-Ph| Me | 4.89 | 5.69£1.28 (n=3) > 50
3.74 Ph Ph | Me | 4.17 | 4.82+0.70 (n=2) > 50
3.81 Ph -C3He- | Ph | 3.87 I.P. I.P.
3.82 | 3,4CI-Ph | -CsHe- | i-Pr| 4.86 I.P. I.P.
3.83 | 4-OMe-Ph| -CsHe- | i-Pr | 3.47 223 (n=1) > 50
3.84 | 4-OMe-Ph Ph i-Pr| 5.02 237 (n=1) > 50
3.85 | 3,4CI-Ph | -CsHe- | Bn | 5.35 7.5(n=1) > 50
3.86 | 4-OMe-Ph| -CsHe- | Bn | 3.96 3.15(n=1) > 50
3.87 | 3,4CI-Ph Ph Bn | 6.90 22.65(n=1) > 50
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3.88 |[4-OMePh| Ph | Bn | 551 5.78 (n = 1) > 50
3.89 | 3,4CI-Ph| Ph |i-Bu| 6.93 > 50 > 50
3.90 |4OMePh| Ph [i-Bu| 555 1357 (n = 1) > 50
3.91 | 3,4CI-Ph| -CsHe |i-Bu| 5.39 4.14 (n =1) > 50
3.92 | 4-OMePh| -CsHe |i-Bu| 4.00 5.14 (n =1) > 50

Table 9. SAR of geminal methyl substituted 669 analogs

S _N
pge
~ N /)
R~ N
.-/ NH
’ =N

Ry
Compd R1 R> cLogP | pSTAT3 IGo( € M pSTATLIC5( €& M
3.75 Ph -CsHe- | 3.15 > 50 > 50
3.80 | 3,4Cl-Ph| -C3He- | 4.45 I.P. I.P.
3.76 Ph 4-CI-Ph| 5.40 | 22.3£11.5(n=2) > 50
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5.0 CONCLUSION AND PERSPECTIVES

A first generation669 library produced a total of 56 analogs> 95% puritybased on
LC/MS which were submitted for inhibition of pSTAT3 and pSTATIThe analogs with
electrondonating para-substituent§4-OMe-Ph, 3,4-di-CI-Ph) at the R position proved tdoe
most potent and selective targeting pSTAT3 over pSTAT1. Subsequent attsmptaddress
metabolic liabilities led to thesynthesis of another 32 cgounds. Thenovel U-methyk
containing compounds showed increabedf-lives in both human and mouse microsonaesl
enhancedpSTAT3 inhibition. The activityand selectity were not affected when thimethyl
group was replacedby larger iso-propyl or iso-butyl grougs. However, geminal diethyl
substitution was not telated.

Future work on this sdfold is ongoing and should ceist of further SAR development
with a focus on triazolothiadiazine modification and an emphasis on improving water solubility

and cellliar growth inhibition.
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6.0 EXPERIMENTAL SECTION OF COMPOUND 3.6-3.104

6.1 INDEX OF COMPOUNDS

6-(3,4-Dichlorophenyl}3-(2,4,5,6tetrahydrocyclopentalc]pyraz8tyl)-7H[1,2,4]triazolo[3,4
b][1,3,41thiadiaziN€F.6) .....ccvveeiiiieeiiee et eeee e neme e sree e sne e snneesrnenreeennne e B2
6-(4-MethoxyphenyB3-(2,4,5,6tetrahydrocyclopenta]pyrazol 3-yl)-7H-[1,2,4]triazolo[3,4

o) | RS N g T Vo [F= VA L= T ORI £
6-(5-Chlorothiopher2-yl)-3-(2,4,5,6tetrahydrocyclopenta]pyrazol 3-yl)-7H-
[1,2,4]triazolo[3,4b][1,3,4]thiadiazine B.8) ..........uuurriiiiiiiiiiiii e 44
6-(3-Chlorophenyl3-(2,4,5,6tetrahydrocyclopenta]pyrazol 3-yl)-7H-[1,2,4]triazolo[3,4
b][1,3,4]thiadiaZin€ B.9) .....ccveeeiiie e eeee e reme e sree e e e snneesnnenreeennne e AD
6-(4-Chlorophenyl3-(2,4,5,6tetrahydrocyclopenta]pyrazol 3-yl)-7H-[1,2,4]triazolo[3,4
b][1,3,4]thiadiaZin€ B.10) ....cccveeeiiie et eeee ettt reme e ree e e nna e rennre e nnea 46
4-(3-(2,4,5,6 Tetrahydrocyclopenta]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazir6-
YDDBENZONITIIE B.LD) . ettt ereea bbbttt e et e e e e e e s e e e e e e e e e e e as 46
6-(Pyridin-4-yl)-3-(2,4,5,6tetrahydrocyclopenta]pyrazot3-yl)-7H-[1,2,4]triazdo[ 3,4-
B[1,3,4]thiadiaZiN€ B.12) ......cvee ettt e et rennre e nea 47
6-(tert-Butyl)-3-(2,4,5,6tetrahydrocyclopenta]pyrazol 3-yl)-7H-[1,2,4]triazolo[3,4

BI[L, 3, AtNIAGIAZINE B 13 vvoveeeeeeeee e eeeeeee e e e e e e et reeee s ee e eeeee s es e e e eeessereeeen 48
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3-(2,4,5,6Tetrahydrocyclopenta]pyrazol3-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine
200 USSR OPRY 49
6-(4-Fluorophenyh3-(2,4,5,6tetrahydrocyclopenta]pyrazol3-yl)-7H-[1,2,4]triazolo[3,4
D][1,3,4]thiadiaZing B.15) ....cccoueeeiiie et eeee ettt et e e nna e s rnnnre e nea 49
6-Phenyt3-(2,4,5,6tetrahydrocyclopentalpyrazol3-yl)-7H-[1,2,4]triazolo[3,4
B][1,3,4]thiadiaZin€ B.16) ....cccveeeiiie ettt cmee ettt bee e et e e nnae e rnnnre e s 50
6-(1H-indol-3-y1)-3-(2,4,5,6tetrahydrocyclopenta]pyrazot3-yl)-7H-[1,2,4]triazolo[ 3,4

o) | RS N g T Vo [F= VAT = 356 S ORRSROPR 51
Compound 136-Methyl-3-(2,4,5,6tetrahydrocyclopenta]pyrazot3-yl)-7H-[1,2,4]triazolo[3,4
B][1,3,4]thiadiaZiN€ B.18) ......ccveee et eeee ettt e nne e rennre e neas 51
6-Cyclohexyt3-(2,4,5,6tetrahydrocyclopenta]pyrazol3-yl)-7H-[1,2,4]triazolo[3,4
B][1,3,4]thiadiaZin€ B.19) .....ccceeeiiie et eere ettt e e e sna e rnnnre e nneas 52
6-(3,4-Dichlorophenyl}3-(4,5,6, #tetrahydre2H-indazot3-yl)-7H-[1,2,4]triazolo[3,4
b][1,3,4]thiadiaZin€ B.20) ......ccveeeiiie et eeee et reme e e e nna e rennre e nneas 53
6-(4-Methoxypheny3-(4,5,6, #tetrahydre2H-indazot3-yl)-7H-[1,2,4]triazolo[ 3,4
b][1,3,4]thiadiaZing B.2D) .....cccueeeiiie et eee et neme et e e nna e e rennre e nneas 54
6-(5-Chlorothiopher2-yl)-3-(4,5,6, #tetrahydre2H-indazol 3-yl)-7H-[1,2,4]triazolo[ 3,4
B][1,3,4]thiadiaZiN€ B.22) ......cvee ettt e e rrenre e neas 55
6-(3-Chlorophenyl3-(4,5,6, #tetrahydre2H-indazot3-yl)-7H-[1,2,4]triazolo[3,4
B][1,3,4]thiadiaZine B.23) ......cvee ettt rnnnre e neas 55
6-(4-Chlorophenyl3-(4,5,6, #tetrahydre2H-indazot3-yl)-7H-[1,2,4]triazolo[3,4

BI[L, 3, AtNIAGIAZING B-24) e eeeeeee et reeee et ee e eeeeeeeee e 56
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6-(4-Fluorophenyh3-(4,5,6, #tetrahydre2H-indazot 3-yl)-7H-[1,2,4]triazolo[ 3,4

o) | e N[ E= Lo [F= V[ [ A USRS 57
6-(1H-indol-3-y1)-3-(4,5,6, #tetrahydre2H-indazo} 3-yl)-7H-[1,2,4]triazolo[ 3,4

o) | e N[ TE= Lo [F= VT T= I 2 U URSRIT 58
4-(3-(4,5,6,Tetrahydre2H-indazot3-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazin6-
YDDENZONIIIE B.27) ..ot 58
6-(Pyridin-4-yl)-3-(4,5,6, #tetrahydre2H-indazol3-yl)-7H-[1,2,4]triazolo[ 34-
BI[1,3,41thiadiazZin@ B.28) .....cceieeeee et 59
6-(tert-Butyl)-3-(4,5,6, #tetrahydre2H-indazot3-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine
(.29 et eeee et eeeee et enme s ennen] 60
3-(4,5,6,#Tetrahydre2H-indazot3-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine .30 ....... 61
6-Methyl-3-(4,5,6, #tetrahydre2H-indazot3-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine
(B.30) ettt eeee et eeees et en s enme s 62
6-Phenyt3-(4,5,6, #tetrahydre2H-indazot3-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine
(3.3 e eee et eeees et enm s 62
6-(2-Chlorophenyh3-(4,5,6, #tetrahydre2H-indazot3-yl)-7H-[1,2,4]triazolo[3,4
B][1,3,41thiadiazZin@ B.33) ....eee e e e emnenree e 63
6-(3,4-Dichlorophenyl}3-(3-phenyt1H-pyrazot5-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiaznhe
(3.3 et eeeee et enm s 64
6-(3-Chlorophenyl3-(3-phenyt1H-pyrazots-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine
(3:3) ettt eeee et eeees et en e en et enm s ernan] 65
6-(4-Chlorophenyh3-(3-phenyt1H-pyrazol5-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine

(3:30) 1ot eeeeeeme et et e et eees ettt et et er e reeee s e es e et ere e e s eremeeer s 65
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6-(4-Fluorophenyh3-(3-phenyt1H-pyrazol5-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine
(337 ettt ettt eee ettt renme et en et enenr e 66
6-Phenyt3-(3-phenyt1H-pyrazots-yl)-7H-[1,2,4]triazob[3,4-b][1,3,4]thiadiazine 8.39)........ 67
6-(1H-indol-3-yl)-3-(3-phenyt1H-pyrazol5-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine
(339 ettt ettt ettt renme et e e enenrennasn] 67
4-(3-(3-Phenyt1H-pyrazolt5-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazin6-yl)benzonitrile
(B0 oot eeeee et enm e 68
6-(5-Chlorothiopher2-yl)-3-(3-phenyt1H-pyrazot5-yl)-7H-[1,2,4]triazolo[ 3,4

o) | S [ g = Lo [F= VT T= 0 SRRSO 69

3-(3-Phenyt1H-pyrazolt5-yl)-6-(pyridin-4-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine 3.42

.......................................................................................................................................... 69
3-(3-Phenyt1H-pyrazol5-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine .43 ..................... 70
6-Methyl-3-(3-phenyt1H-pyrazots-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine 8.49) ...... 71

6-(2-Chlorophenyh3-(3-phenyt1H-pyrazol5-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine
(B ettt e, 71
6-(Tertbutyl)-3-(3-phenyt1H-pyrazots-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine 8.46) 72
6-(4-Methoxyphenyh3-(3-phenyt1H-pyrazol5-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine
6 SO 73
6-Cyclohexyt3-(3-phenyt1H-pyrazot5-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine 8.48) 74
6-(3,4-Dichlorophenyl}3-(3-(4-fluorophenyl}1H-pyrazot5-yl)-7H-[1,2,4]triazolo[ 3,4
BI[1,3,41thiadiazZin@ B.49) ....oeee et e e nnree e 74
6-(4-Chlorophenyh3-(3-(4-fluorophenyl}1H-pyrazot5-yl)-7H-[1,2,4]triazolo[ 3,4

BI[L, 3, AtNIATIAZINE B.50) oo eeeeeee et e e e reeeeseee e eeeee e e e e e eeeeeereeeen] 75
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6-(4-Fluorophenyh3-(3-(4-fluorophenyl}1H-pyrazot5-yl)-7H-[1,2,4]triazolo[ 3,4
B][1,3,41thiadiazing B.51) .....ceeiiiiie et e e enaee e 76
3-(3-(4-Fluorophenyh1H-pyrazot5-yl)-6-(4-methoxyphenyl)} 7H-[1,2,4]triazolo[3,4
B][1,3,41thiadiazin@ B.52) .....cce it eme e 77
4-(3-(3-(4-Fluorophenyl1H-pyrazot5-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazin6-
YDDENZONITIE (B.53) ..o s 77
6-(Tert-butyl)-3-(3-(4-fluorophenyl}1H-pyrazot5-yl)-7H-[1,2,4]triazolo[3,4
BJ[1,3,41thiadiazZin@ B.524) .....cce e nnaee e 78
3-(3-(4-Fluorophenyl1H-pyrazolt5-yl)-6-methyt7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine
3851 SRS 79

3-(3-(4-Fluorophenyh1H-pyrazot5-yl)-6-phenyt 7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine

6-(5-Chlorothiopher2-yl)-3-(3-(4-fluorophenyl}1H-pyrazot5-yl)-7H-[1,2,4]triazolo[3,4

o) | RS [ TE= Lo [F= V[ T= N SRS 80
3-(3-(4-Chlorophenyl1H-pyrazot5-yl)-6-(3,4-dichloropheny7H-[1,2,4]triazolo[3,4
B][1,3,41thiadiazZin@ B.58) ......cccueiee e 81
4-(3-(3-(4-Chlorophenyl1H-pyrazot5-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazin6-
YDBENZONITIIIE B.59) ...t e e e e e e e e as 82

3-(3-(4-ChlorophenyB1H-pyrazot5-yl)-6-phenyt7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine

6-(2-Chlorophenyh3-(3-(4-chlorophenyl)1H-pyrazot5-yl)-7H-[1,2,4]triazolo[3,4

BI[L, 3, AtNIAGIAZING B-61) v eeeeeee et e s reeee s ee e e e e eeeeeeeeeend 83
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6-(4-Methoxyphenyl)7-methyt3-(2,4,5,6tetrahydrocyclopentaf]pyrazol 3-yl)-7H-
[1,2,4]triazolo[3,4b][1,3,4]thiadiazine B.64)...........coooiiiiiiiii e 84
6-(3,4-Dichlorophenyl)7-methyt3-(2,4,5,6tetrahydrocyclopenta]pyrazol 3-yl)-7H-
[1,2,4]triazolo[3,4b][1,3,4]thiadiazine B.69)..........coeoiiiiiiiiiii e 85
7-Methyl-6-phenyt3-(2,4,5,6tetrahydrocyclopentalpyrazol 3-yl)-7H-[1,2,4]triazolo[3,4
B][1,3,41thiadiazZin@ B.66) ......cccueeieeiiiiieeeeieeeee et eeme e e e emeeneee e 86
6-(4-Chlorophenyl)7-methyt3-(2,4,5,6tetrahydrocyclopenta]pyrazot 3-yl)-7H-
[1,2,4]triazolo[3,4b][1,3,4]thiadiazine B.67).........ccoie i ee e 87
6-(4-Fluorophenyl7-methyt3-(2,4,5,6tetrahydrocyclopenta]pyrazol 3-yl)-7H-
[1,2,4]triazolo[3,4b][1,3,4]thiadiazine B.69)...........ccoooiiiiiiiiieee e 87
7-Methyl-6-phenyt3-(4,5,6, #tetrahydre2H-indazot 3-yl)-7H-[1,2,4]triazolo[ 3,4
BJ[1,3,41thiadiazZin@ B.69) .....cceieieeeeeiiie et eemme e eneeneee e 88
3-(3-(4-Fluorophenylh1H-pyrazot5-yl)-7-methyt6-phenyt7H-[1,2,4]triazolo[ 3,4

o) | e [ = Lo [F= V4T T= X 4 O USSR 89
3-(3-(4-Fluorophenyh1H-pyrazot5-yl)-6-(4-methoxyphenyl} 7-methyt7H-[1,2,4]triazolo[3,4
o) | e [ g TE= Lo [F= VT 1= USRS 90
3-(3-(4-Chlorophenyl1H-pyrazolt5-yl)-6-(4-methoxyphenyh7-methyl 7H-[1,2,4]triazolo[ 3,4
o) | RS [ F= Lo 1=V [ T= N S SUUSSRR 91
3-(3-(4-Chlorophenyl1H-pyrazot5-yl)-7-methyt6-phenyt 7H-[1,2,4]triazolo[3,4
BI[1,3,41thiadiazZin@ B.73) ....eeeeiieiee ettt eemme e et e et e e emnnnaee e 92
7-Methyl-6-phenyt3-(3-phenyt1H-pyrazolt5-yl)-7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine

(3.7 oot eeeeee ettt eees ettt et et ee e reeee s e n et r s eremene e are 03
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6,7-Diphenyt3-(2,4,5,6tetrahydrocyclopenta]pyrazot3-yl)-7H-[1,2,4]triazolo[3,4
B][1,3,4]thiadiaZing B.81) ......ccueeeiiie et eeee ettt et e e nne e rnnnre e neas 94
6-(3,4-Dichlorophenyl)7-isopropyt3-(2,4,5,6tetrahydrocyclopenta]pyrazol 3-yl)-7H-
[1,2,4]triazolo[3,4b][1,3,4]thiadiazine B.82).........ccoeeiiiiieieeeeeeee e 95
7-1sopropyt6-(4-methoxyphenyh3-(2,4,5,6tetrahydrocyclopenta]pyrazol3-yl) - 7H-
[1,2,4]triazolo[3,4b][1,3,4]thiadiazine 8.83).........cco oo 96
7-1sopropyt6-(4-methoxyphenyb3-(3-phenyt1H-pyrazot5-yl)-7H-[1,2,4]triazolo[3,4
B][1,3,4]thiadiaZiN€ B.84) ......cveee ettt e nna e rennre e neas 97
7-Benzyl6-(3,4-dichlorophenyl3-(2,4,5,6tetrahydrocyclopentalpyrazot3-yl)-7H-
[1,2,4]triazolo[3,4b][1,3,4]thiadiazine 8.89).........cooiiiiiiieee e 98
7-Benzyl6-(4-methoxyphenyh3-(2,4,5,6tetrahydrocyclopenta]pyrazot 3-yl) - 7H-
[1,2,4]triazolo[3,4b][1,3,4]thiadiazine B.86)..........ccceeeiiiiiieiiiiieeee e 99
7-Benzyl6-(3,4-dichloropheny)3-(3-phenyt1H-pyrazot5-yl)-7H-[1,2,4]triazolo[3,4
B][1,3,4]thiadiaZiNe B.87) ....cccveee ettt nrme et e e nnnnre e 100
7-Benzyl6-(4-methoxyphenyh3-(3-phenyt1H-pyrazots-yl)-7H-[1,2,4]triazolo[3,4
B][1,3,4]thiadiaZin€ B.88) .........eeeiiee ettt et nnenre e 101
6-(3,4-Dichlorophenyl)7-iso-butyl-3-(3-phenyt1H-pyrazots-yl)-7H-[1,2,4]triazolo[ 3,4
B][1,3,4]thiadiaZin€ B.89) .....cccveeeiiie ettt rre et nnenre e 102
7-iso-Butyl-6-(4-methoxyphenyh3-(3-phenyt1H-pyrazot5-yl)-7H-[1,2,4]triazolo[ 3,4
b][1,3,4]thiadiazZin€ B.90) .........eeeiiie ettt rnenre e 103
6-(3,4-Dichlorophenyl)7-iso-butyl-3-(2,4,5,6tetrahydrocyclopentaf]pyrazot 3-yl)-7H-

[1,2,4]triazolo[3,4b][1,3,4]thiadiazine 8.91)..........cooriiiii e 104
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7-iso-Butyl-6-(4-methoxyphenyh3-(2,4,5,6tetrahydrocyclopenta]pyrazot 3-yl)-7H-
[1,2,4]triazolo[3,4b][1,3,4]thiadiazine B.92).........coor i 104
7,7-Dimethyt6-phenyt3-(2,4,5,6tetrahydrocyclopenta]pyrazot3-yl)-7H-[1,2,4]triazolo[ 3,4

o) | WG N[ TE= Lo [F= [ T= I A SR 105
6-(3,4-Dichlorophenyl}7,7-dimethyt3-(2,4,5,6tetrahydrocyclopentalpyrazot3-yl)-7H-
[1,2,4]triazolo[3,4b][1,3,4]thiadiazine .80)...........ccoeiiiiiiiiiiiiieeei e 106
3-(3-(4-Chlorophenyl1H-pyrazot5-yl)-7,7-dimethyt6-phenyt 7H-[1,2,4]triazolo[ 3,4

o) | e [ TE= Lo [F= V[ 1= i SR 107
6-(4-Methoxyphenyly7-methyl3-propyl7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine §.100. 107
3-Benzyt6-(4-methoxyphenyb7-methyt7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine 8.10]) 108

3-Isopropyt6-(4-methoxyphenyb7-methyt7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine (3.102

6-(4-Methoxyphenyly7-methyl3-phenyt7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine 8.103 110
3-Benzyt6-(3,4-dichlorophenyly7-methyl7H-[1,2,4]triazolo[3,4b][1,3,4]thiadiazine  §.109

110

6.2 EXPERIMENTAL PROCEDU RES

General All reactions were performed under an argon atmosphere and all glassware were dried

in an ovenat 130 € for 2 h prior to use. EtOH was distilled over.B4g turnings. Reactions

were monitored by TLGnalysis (prce o at ed si |l i ca gel 60 F254 pl a
and visualization was accomplishedth a 254 nm UV light and by staining with a PMA

solution (5 g of phosphomolybdic acid in 100 mL of ¥5%H), p-anisaldehyde solution (2.5
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mL of p-anisaldehyde, 2 mbf AcOH, and 3.5 mL of conc. 230, in 100 mL of 95% EtOH),

V a u gshreagent (4.8 g of (NIEMo;0.44 H,O and 0.2 g of Ce(S in 100mL of a 3.5 N
H,SO, solution) or a KMnQ@ solution (1.5 g of KNiO4 and 1.5 g of KCOsin 100 mL of a0.1%
NaOH solution). Purifications by chromatography were performed using(SilaFlash ® F60,
Silicycle) or using an ISC&ompanion flash chromatography system. Decantation was
performed indistilled hexane.IR spectra were determined on a Smith Detection IdentifylR FT
IR spectrometer (ATR)'H spectra werebtained at 400 MHz at 100 € in DMS@ unless
otherwise noted. Chemical shifts were reported in antsnillion with the residual solvent peak
used asan internal standard‘H NMR spectra are tabulated as follows: chemical shift,
multiplicity (s = singlet, d = doublet, t = triplet, g = quartet, quint =quintet, m = multiplet, br =
broad), number of protons, and coupling constant{€) NMR spectra wereun at 100 MHz at

100 € using a protordecoupled pulse sequence with a @13 sec, andare tabulated by
observed peak Mass spectra were obtained on a Micromass Autospec double focusing
instrument.Microwave reactions were performed using a Biotagealioitiin glass microwave
vials (cap sealed) withontinuous magnetic stirring and an external surface temperature sensor.
LCMS analyses wereompleted on a Waters MicroMass ZQ with 2525 Binary Gradient Module,
2420 ELSD, 2996 PDA usingleCN/H20 with 0.1% TR. Melting points (uncorrected) were

determined using a Md@lemp instrument.

S._N
| TN
C SN N
7~ NH
Cl _N
6-(3,4-Dichlorophenyl)-3-(2,4,5,6tetrahydrocyclopenta[c]pyrazol-3-yl)-7H[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.6)
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A solution of4-amina5-(1,4,5,6tetrahydrecyclopentagrazol3-yl)-4H-(1,2,4}triazole
3-thiol (0.0250 g, 0.112 mmol) and 2,3‘tdthloroacetophenone (0.0251 g, 0.112 mmol) in
EtOH (1 mL) was heated at 95 € iamicrowave for 30 min, and L®&S analysis showedat
the conversion was completdhe solventwas evaporated, and the resultingides was
dissolved in CHClI,, followed by treatment witkat. Na&COs. The layers were separated and the
agueous phase was-extracted with CHCIl,. The combined organic phases were washed with
brine, dried (NgS(Qy), and concentrated in vacuoThe resultingresidue was purified by
chromatogaphy on SiQ (10% MeOH/CH,Cl,) and provided 38.7 mg (88%) &.6 as a
colorless powdeMp 209 €T; IR (ATR) 3154, 2902, 1506, 1458, 818 ¢ntH NMR (400 MHz,
DMSO-ds, 1 0 0 A CYXd, 1iH,J& 2.2Hz), 7.99dd,J = 8.4 Hz, 2 Hz, 1 H)7.87(d, 1 H,J =

8.4 Hz),4.45(s, 2 H),2.732.68 (m, 4 H)2.43-2.40(m, 2 H);**C NMR (100 MHz, DMSQd,

100 AC) & 153.7, 141.6, 134.0, 132.0paryC31. 2,

were missing; HRMS (ESy/zcalcd for GeH12ClLNgS ([M+H]") 391.0299, found 391.0308.

S _N
TN
N N7
N
~ /NH
© =N

6-(4-M ethoxyphenyl}3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.7)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyraze8-yl)-4H-(1,2,4}triazole
3-thiol (0.0500 g, 0.225 mmol) and-mMethoxyphenacyl chloride (0.08 g, 0.225 mmol) in

EtOH (2 mL)was heted at 95 € inamicrowave for 90min, and LGMS analysis showed that
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the cowersion was complete The solventwas evaporated, and thesulting resdue was
dissolved inCH,Cl, followed by treatmentvith sat. NaCOs. Thelayers were separated and the
agueous phaseasre-extracted withCH,Cl,. The combined organic phases werashed with
brine dried (N&SQy), and concentrated in vacudhe resultingresidue waspurified by
chromatography o8i0, (10% MeOH/CH,Cl,) andprovided 62 mg (78%) d.7 asa colorless
powder Mp 251.8 C; IR (ATR) 3415, 2941, 1605, 1517, 1450, 127778, 956 crit; *H NMR
(400 MHz,DMSO-ds, 100 €) 7.997.96 (m, 2 H), 7.1&.09(m, 2 H), 4.34 (s, 2 H)3.88 (s, 3
H), 2.782.69(m, 4 H),2.47-2.42 (br m, 2 H)}*C NMR (100 MHz,DMSO-ds, 1 0 0 A&2)p, U
154.5, 140.8, 128.9, 125.425.2, 114.1, 55.129.5, 23.2 22.7, 3 quaternary C were missing;

HRMS (ES)m/zcalcd for G7;H16NsSO ([M+H]") 353.1185, found 353.1176.

6-(5-Chlorothiophen-2-yl)-3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.8)

A solution of 4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.0500 g, 0.225 mmol) an&chloro-1-(5-chlorothiopher2-yl)etharrl-ong0.043® g,
0.225 mmol) in EtOH (2 mLyvas heated at 95 € immicrowave for 90 min. After coolintp rt,
the rea&tion mixture was treated withas NaCO; and the resulting precipitate wdstered,
washedwith H,O, and dried(Na&SQy). Decantation of the residsien dry hexane provided4.4
mg (54%) of3.8 asa colorless powdeMp 249 C; IR (ATR) 3156, 2907, 1564, 1433, 1291,

956 cm'*; *H NMR (100 MHz,DMSO-ds, 100 €) 7.80 (d,J=4 Hz 1 H),7.28 (dJ=4.4Hz 1
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H), 4.38 (s, 2 H)2.82 (br s, 2 H)ii  2-2.71 4m, 2 H),2 aliphatic H overlapped with DMSO
peak;*C NMR (100 MHz,DMSO-ds, 1 0 0  A40., 140.8, 135.7, 134.5, 132.1, 127.8, 125.2,
29.5, 23.7, 23.1, 22.3 quaternary C were missing; HRMS (E8)z calcd for G4H11CINgS;

(IM+H]™) 363.0253, found 363.0246.

SN
\r//.N
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6-(3-Chlorophenyl)-3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-[1,2,4]triazolo[ 3,4

b][1,3,4]thiadiazine (3.9)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.0500 g, 0.225 mmol) argtbromao3'-chloroacetophenon@.0525 g, 0.225 mmoihn
EtOH (2 mL)was heated at 95 € im microwavefor 90 min and LGMS analysis showedhat
the conversion was completdhe solventwas evaporated, and thesulting resdue was
dissolved inCH,Cl,, followed by treatmentvith sat. NaCQOs. Thelayers were separated athe
agueous phaseasre-extracted withCH,Cl,. The combined organic phases were washed with
brine dried (N&SQy), and concentrated in vacudhe resultingresidue waspurified by
chromatography on Si® (10% MeOH/CH,Cl,) and provided31.9 mg (40%) of3.9 as a
colorlesspowder *H NMR (400 MHz,DMSO-ds, 1 0 0 AZ6p (biis, 1  8.05 (s, 1 H)7.95
(d,J=8Hz 1 H),7.65 (ddJ= 1.6 Hz, 6.8 Hz1 H), 7.59 (t J= 7.8 Hz 1 H),4.40 (s, 2 H)2.75
t,J=72Hz2H), 272 (t,J=7.2Hz 2 H), 245 (br s, 2 H); HRMS (Epm/z calcd for

C16H1N6SCI (M+H]") 357.0684, found 357.0675.
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6-(4-Chlorophenyl)-3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-[1,2,4]triazolo[ 3,4

b][1,3,4]thiadiazine (3.10)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole 3-
thiol (0.0500 g, 0.225 mmol) and 2dichloroacetophesme (0.0425 g, 0.225 mmal) EtOH (2
mL) was heated at 95 € immicrowave for 90 minAfter coolingto rt, the reation mixtue was
treated with at. NgaCQO; and the resulting precipitate was filtered, wasthétt H,O, and dried
(N&SOy). Decanttion of the residue in drhexane provided 34.5 mg (43%) 8f10 as a
colorless powderMp 243C; IR (ATR) 3163, 2906, 1591, 1452, 1297, 952 ciH NMR (400
MHz, DMSO-ds, 1 0 012.82Q9 br, i H)8.02 (d J=8.4 Hz 2 H), 7.62 ( J= 8.8 Hz 2 H),
4.38 (s, 2 Bl, 2.762.69 (m, 4 H),2.44 (br s, 2 H)»*C NMR (100 MHz,DMSO-ds, 1 00
154.0,140.7, 136.3, 132.1, 128.8, 128.5, 125.3, 29.5, 23.5, 23.1, 223)8aternary C were

missing; HRMS (ESin/zcalcd for GeH13CINgS ([M+H]") 357.0689, found 357.0688;

SN

N
P 7 ~NH
N™ ~N

4-(3-(2,4,5,6 Tetrahydrocyclopentalc]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-6-

yl)benzonitrile (3.11)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole

3-thiol (0.0500 g, 0.225 mmol) andcyanophenacyl bromine (0.0% g, 0.225 mmol)n EtOH
46
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(2 mL) was heated at 95 € ira microwave for a total of 150 mirAfter cooling to rt, the
reaction mixture was treated wittas Na&CQO; and the resulting precipitate was filtered, washed
with H,O, and dried(NaxSQy). Decantation of the residue in distilled hexane provided 43.9 mg
(56%) d 3.11asa colorless powdeMp 254 C; IR (ATR) 3167, 2912, 2226, 1452, 1294, 954,
820 cm®; 'H NMR (400 MHz DMSO-ds, 1 0 0 A.06 (d,X= 8.4 Hz 2 H), 7.99 (d J=8.8

Hz, 2 H), 4.43 (s, 2 H)2.74(t, J= 7.3 Hz 2 H), 2.72 (tJ = 8.4 Hz 2 H), 2.47-2.40 (m 2 H),

¥C NMR (100 MHz, DMSO-ds, 1 0 0 A163)6, 140.7, 137.4, 132.2, 127.8, 125.4, 117.5,
113.6, 29.5, 23.5, 23.1, 22Bqguaternary C were missing; HRMS (E8Jzcalcd for G/H13N-S

([M+H] *) 348.1031, found 348.1050

6-(Pyridin -4-yl)-3-(2,4,5,6tetrahydrocyclopenta|c]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.12)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.0500 g, 0.225 mmol) and-(Bromoacetyl)pyrithe hydrobromide (0.0632 g, 0.225
mmol) in EtOH (2 mL)was heated at 95 € im microwave for 90 minAfter coolingto rt, the
reaction mixture was treated withas NaCOs; and the resulting precipitate was filtered, washed
with H,O, and driedNa,SQy). Decantdion of the residue in drigexane provided 45.8 mg (63%)
of 3.12asa colorless powdeMp 273 C; IR (ATR) 3107, 2891, 1599, 1456, 1402, 1295, 951
cm™ 'H NMR (400 MHz,DMSO-ds 1 0 0 AZ%p (s,iNH 1 H)8.80(d, J = 2Hz, 1 H), 8.79

(d,J=1.6Hz, 1 H),7.90 (d, 1 HJ = 1.6Hz, 1 H), 7.89(d, J = 1.6Hz, 1 H), 4.42 (s, 2 H)2.75
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(t, J=6.8 HZ 2 H), 2.72 (1 J= 6.8 Hz 2 H), 2.45 (br s, 2 H)**C NMR (100 MHz,DMSO-d,
100 AS&D), 140.7, 140.4, 120.6, 23.5, 23.1, 22.5liphatic C ad 5 quaternary C were

missing; HRMS (ESin/zcalcd for GsH14N+S ([M+H]") 324.1026, found 324.1017.

S
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\N N
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6-(tert-Butyl) -3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-[1,2,4]triazolo[ 3,4

b][1,3,4]thiadiazine (3.13)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.0500 g, 0.225 mmol) andldtomopinacolone (0.@8 g, 0.225 mmol) in EtOH (2 mL)
was heated at 95 € im microwave for a total of 150 min. The solvemas evaporated, and the
resultingresdue was dissolved in GEl,, followed by treatmentvith sat. Ng@CO;. Thelayers
were separated and the aqueous pheasere-extracted withCH,Cl,. The combined organic
phases were washed with brimkgied(Na,SQy), ard concentrated in vacu@he resultingesidue
was purified by chromatography on S§10% MeOHCH,Cl,) and provided 41.5 mg (61%) of
3.13asacolorlesspowder *H NMR (400 MHz,DMSO-ds, 1 0 012.A3Q9, NHi1 H)3.91 (s,

2 H),2.75 (t,J= 6.8 Hz 2 H), 2.70 (t,J= 7.2 Hz 2 H), 2.462.43 (m 2 H),1.30 (s, 9 H)HRMS

(ES)m/zcalcd for GaHiNeS ([M+H]") 303.1386, found 303.1380.
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3-(2,4,5,6Tetrahydrocyclopentalc]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.14)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.0700 g, 0.315 mmol) an&-chloro-1,1-diethoxyethang0.0872 g, 0.630 mmol) in
EtOH (2 mL)was heted at 95 € inamicrowave for 150 minThe solveniwvas evaporated, and
the resultingresdue was dissolved i€H,Cl,, followed by treatmentvith sat. NaCQO;. The
layers were separated and the aqueous pWaseae-extracted withCH,Cl,. The combined
organic phases were washed with brinkied (Na,SQ,), and concentrated in vacudhe
resultingresidue wagpurified by chromatography on Sd10% MeOH/CH,CI,) and provided
18.3 mg (23.6%) 08.14 asa colorlesspowder *H NMR (400 MHz, DMSO-d, 10012AC) U
(brs, 1H),7.86 (()=4Hz 1 H),3.86 (dJ=3.86 Hz 2 H), 2.76 (tJ=7 Hz 2 H), 2.70 (t J =
7.2 Hz 2 H), 2.462.45(m, 2 H. HRMS (ES)m/z calcd for GoH1NeS ([M+H]") 247.0760

found 247.0752
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6-(4-Fluorophenyl)-3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-[1,2,4]triazolo[ 3,4

b][1,3,4]thiadiazine (3.15)
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A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.0500 g, 0.225 mmol) andchloro-4-fluoroacetophenone (0.88 g, 0.225 mmol)n
EtOH (2 mL)was heated at 95 € irm microwave for 90 minAfter coolingto rt, the reation
mixture was treated withat NaCO; and the resulting precipitate was filtered, waslkhaith
H>0, and dried(Na&,SQy,). Decanation of the residue in driyexane provided 38.5 mg (50%) of
3.15asa colorless powdeMp 243 €C; IR (ATR) 3184,2070, 1599, 1448, 1223, 954.3, 810.8
cm®; 'H NMR (400 MHz,DMSO-ds, 1 0 08.0880F(m[i2 H);7.407.34(m, 2 H),4.39 (s,

2 H),2.77-2.69(m, 4 H) 2.462.42 (br t, 2 H)}*C NMR (100 MHz,DMSO-ds, 1 0 01652C )
162.7, 154.3, 141.0, 129.8, 129125.6, 115.7, 115.5, 30.0, 29.6, 23.6, 23.3, 2B.quaternary

C was missingHRMS (ES)m/zcalcd for GgH13FNgS ([M+H]") 341.0985, found 341.0982.

E/ :NH

6-Phenyl-3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine

(3.16)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyraze8-yl)-4H-(1,2,4}triazole
3-thiol (0.0500 g, 0.225 mmol) andchloroacetophenone (0.0348 g, 0.28&o0l) in EtOH (2
mL) was heated at 95 € imamicrowave for 90 minAfter coolingto rt, the reation mixture was
treated with at. NaCO; and the resulting precipitate was filtered, wash&t H,O, and dried
(N&SOy). Decanttion of the residue in drhexane provided 50.7 mg (70%) 8f16 as a

colorless powder'H NMR (400 MHz,DMSO-ds, 1 0 0 AZ@4 (biis, 1 H)8.01-7.99 (m,2
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H); 7.637.54 (m,3 H), 4.39 (s, 2 H)2.77-2.69(m, 4 H),2.43 (br s, 2 ft HRMS (ES)m/zcalcd

for CigH15NsS ([M+H]+) 323.1073, found 323.1065.
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6-(1H-indol-3-yl)-3-(2,4,5,6tetrahydrocyclopentajc]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.17)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyraze8-yl)-4H-(1,2,4}triazole
3-thiol (0.0500 g, 0.225 mmol) ang-chloro-1-(1H-indol-3-yl)ethanl-one (0.0436 g, 0.225
mmol) in EtOH (2 mL)was heated at 95 € im microwave for 90 minAfter coolingto rt, the
reaction mixture was treated wittas NaCOs; and the resulting precipitate was filtered, washed
with H,O, and driedNa,SQ,). Decanttion of the residue in drigexane provided 54.1 n{§7%)
of 3.17asasolid: *H NMR (400 MHz,DMSO-ds, 1 0 012.6112.56 {br s, NH 1 H)11.8 (s,
NH 1H),8.23 (s, 1 H)7.51(d,J=8.4Hz 1 H), 7.25 (t,J= 7.6 Hz 1 H), 7.16 (tJ= 7.6 Hz 1
H), 4.33 (s, 2 H)2.702.74 (br m, 4 H)2.42 (br s, 2 HHHRMS (ES)m/zcalcd for GgH1sN;S

([M+H] *) 362.1182, found 362.1171.
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6-M ethyl-3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine

(3.18)
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A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.0500 g, 0.225 mmol) and chloroacetone (088, 0.225 mmoljn EtOH (2 mL)was
heated at 95 € ina microwave for 90 minAfter coolingto rt, the reation mixture was treat
with sat. Na@CO; and the resulting precipitate was filtered, washéth H,O, and dried
(N&SOy). Decantsion of the residue in driiexane provided 35.7 mg (61%f) 3.18 asa solid:
'H NMR (400 MHz,DMSO-ds, 1 0 012.A50Mr s, 1 H)3.85 (s, 2 H), Z9 (t,J = 6.8 Hz 2
H), 2.70 (t,J = 7.4 Hz 2 H), 2.462.42 (br t, 2 H),2.34 (s, 3 H);HRMS (ES)m/z calcd for

C1H12NeS ([M+H]") 261.0917, found 261.0909.

S
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6-Cyclohexyt3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4-
b][1,3,4]thiadiazine (3.19)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyraze8-yl)-4H-(1,2,4}triazole
3-thiol (0.0500 g, 0.225 mmol) andiomao1-cyclohexylethanone (0.0464, 0.225 mmol)n
EtOH (2mL) was heate@t 95 € in amicrowave for 90 minThe solventwas evaporated, and
the resultingresdue was dissolved in CEl,, followed by treatmentvith sat. NaCQO;. The
layers were separated and the aqueous pWaseae-extracted withCH,Cl,. The combined
organic phases were wash with brine dried (Na,SQ,), and concentrated in vacudhe
resultingresidue wagpurified by chromatography o8O, (10% MeOH/CH,CI,) and provided
61.5 mg (83%) 08.19asasolid: Mp 189 €; IR (ATR) 3178, 3074, 2911, 2854, 1610, 1504 cm
14 NMR (400 MHz,DMSO-dg, 100A C)  U(s, BH) 2.86 (tJ=8 Hz 2 H), 2.70 (tJ= 8
Hz, 2 H), 2.67-2.60(m, 1 H),2.482.41(m, 2 H),1.961.92(m, 2 H),1.841.79(m, 2 H),1.73

1.67(m, 1 H),1.531.44(m, 2 H),1.421.31(m, 2 H),1.301.12(m, 1 H} **C NMR (100 MHz,
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DMSO-ds, 1 0 016A1C)45.1 141.0, 125.1, 44.8, 29.5, 28.7, 24.9, 24.7, 23.6, 23.2223.1,
quaternary C were missing; HRMS (E®)zcalcd for C16H21N6S Ki+H]") 329.1548, found

329.1546.
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6-(3,4-Dichlorophenyl)-3-(4,5,6,#tetrahydro-2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.20)

A solution of 4-amino5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4)}triazole 3-thiol
(0.0250 g, 0.106 mmol) and 2,3'tdthloroacetophenone (286 g, 0.106 mmol)n EtOH (1
mL) was heated at 95 € immicrowave for 30 minAfter coolingto rt, the reation mixture was
treated with at. NgaCQO; and the resulting precipitate was filtered, washétt H,O, and dried
(N&xS(Oy). Decanttion of theresidue in dryhexane provided 39.6 mg (92%f) 3.20 asa solid:
Mp 220 €: IR (ATR) 3081, 2930, 2854, 1541, 1445 ¢mH NMR (400 MHz, DMSO-ds, 100
A C)8.211(d,J = 2 Hz 1 H), 7.95 (ddJ = 2 Hz, 8.4 Hz1 H), 7.79 (d J = 8.4 Hz 1 H), 4.38 (s,
2 H),2.68 (tJ=6Hz 2 H),2.66 ¢, J=6 Hz 2 H), 1.841.78(m, 2 H),1.77-1.70 (m, 2 H);“*C
NMR (100 MHz,DMSO-d, 1 0 0 16A4 152.5, 147.4, 141.0, 140.6, 133.8, 131.6, 130.6,
128.8, 127.0, 115.4, 22.4, 22.3, 21.9, 20.7, 261BMS (ES) m/z calcd br C;7H14CloNgS

([M+H] *) 405.0456, found 405.0462.
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6-(4-M ethoxyphenyl}3-(4,5,6, #tetrahydro-2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.21)

A solution of 4-amino-5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4 }triazole 3-thiol
(0.0500 g, 0.212 mmol) andmethoxyphenacyl chloride (0.0391 g, 0.24#nol) in EtOH (2
mL) was heted at 95 € in a microwave for90 min The solventwas evaporated, and the
resultingresdue was dissolved i€H,Cl,, followed by treatmentwith sat. Ng@CO;. Thelayers
were separated and the aqueous pheasere-extracted withCH,Cl,. The combined organic
phases were washed with brjmkgied(NaSOy), and concentrated in vacubhe resultingesidue
waspurified by chromatography oBiO, (10% MeOHCH,CI,) and provided 75.1 mg (97%) of
3.21asasolid: Mp 148 €; IR (ATR) 3067, 2999, 2843, 1603, 1448, 1255, 1176-ctd NMR
(400 MHz,DMSO-ds, 1 0 0 &.@8)7.94(m, 2 H),7.107.07(m, 2 H),4.32 (s, 2 H)3.87 (s, 3
H), 2.68 (t,J = 6 Hz 2 H), 2.65 (t,J = 6 Hz, 2 H), 1.841.75 (m, 4 H) **C NMR (100 MHz,
DMSO-d, 10 0 16A % 154.0, 147.2, 140.7, 128.8, 125.5, 115.3, 114.0, 55.1, 22.5, 22.4,
21.9, 20.8, 20.52 quaternary C were missing; HRMS (E8)zcalcd for GgH1gNgSO ([M+H])

367.1341, found 367.1332
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6-(5-Chlorothiophen-2-yl)-3-(4,5,6, ftetrahydro -2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.22)

A solution of 4-amino-5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4 }triazole 3-thiol
(0.0500 g, 0.212 mmol) and-chloro-1-(5-chlorothiopher2-yl)etharr1-one (0.0413 g, 0.212
mmol) in EtOH (2 mL) was hdad at 95 € in a microwave for90 min The solventwas
evaporated, and thesultingresdue was dissolved i€H,Cl,, followed by treatmenwith sat.
NaCOs. Thelayers were separated and the aqueous phasee-extracted withCH,Cl,. The
combined organic phases were washed with pdnied (Na,SOs), and concentrated in vacuo
The resultingresidue waspurified by chromatography o&iO, (10% MeOHCH,CI,) and
provided 63.8 mg (80%) .22 asa solid: Mp 265.3 €; *H NMR (400 MHz,DMSO-ds, 100
AC)7.71(dJ =4 Hz 1 H), 7.25 (dJ = 4.4 Hz 1 H), 4.37 (s, 2 H)2.692.63(m, 4 H),1.84
1.80 (m, 2 H),1.791.74 (m, 2 H);"*C NMR (100 MHz,DMSO-ds, 1 0 0 148.T 140.4,
136.0, 134.3, 131.6, 127.6, 115.2, 22.3, 22.1, 21.9, 2(diphatic C and 2 quaternary C were

missing; HRMS (ESin/zcalcd for GsH1aNsS,Cl ((M+H] ") 377.0410, found 377.0407

6-(3-Chlorophenyl)-3-(4,5,6, #tetrahydro -2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine

(3.23)
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A solution of 4-amino-5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4 }triazole 3-thiol
(0.0500 g, 0.212 mmol) arfibromao 3'-chloroacetophenon@®.04€4 g, 0.212 mmol) in EtOH (2
mL) was heated at 95 € iamicrowave for 90 minAfter coolingto rt, the reation mixture was
treated with at. NgaCOs; and the resulting precipitate was filtered, wasthwétt H,O, and dried
(N&S(Oy). Decanttion of theresidue in dryhexane provided 38.2 mg (49%i) 3.23 asa solid:

Mp 160 €; IR (ATR) 3144, 2932, 1560, 1445, 781 ¢ntH NMR (400 MHz,DMSO-ds, 100
A C)8.03i(s, 1 H)7.94 (dJ=8 Hz 1 H), 7.657.62(m, 1 H),7.57 ({ J= 7.8 Hz 1 H), 4.32 (s,
2 H),2.68 (t,J = 5.6 Hz 2 H), 2.66 (t,J = 5.6 Hz 2 H), 1.841.78(m, 1 H),1.77-1.71 (m, 1 H);
13C NMR (100 MHz,DMSO-ds, 1 0 01532C140.7) 135.4, 133.4, 130.8, 126.6, 125.7, 22.6,
22.4, 21.9, 20.5] aliphatic and 4uaternary carbon were missingRMS (ES)m/z calcd for

C17H16NeSCI ([M+H]") 371.0846, found 371.0854.

6-(4-Chlorophenyl)-3-(4,5,6, #tetrahydro-2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine
(3.24)

A solution of 4-amino-5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4 triazole 3-thiol
(0.0500 g, 0.212 mmol) and 2dichloroacetophsone (0.0400 g, 0.212 mmol) EtOH (2 mL)
was heated at 95 € ira microwave for a total of 120 im After coolingto rt, the reation
mixture was treated withat NaCO; and the esulting precipitate was filtered, washefth
H>0, and dried(Na;SQOy,). Decanttion of the residue in driiexane provided 54.6 mg (70%

3.24asasolid: Mp 255 €; IR (ATR) 3197, 2928, 1558, 1441, 850 ¢ntH NMR (400 MHz,
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DMSOds, 1 0 08.08T99(mfi2 H), 7.617.58(m, 2 H),4.37 (s, 2 H)2.692.63(m, 4 H),
1.841.75 (m, 4H) *°*C NMR (100 MHz,DMSO-ds, 1 0 0  AS3.5, 147.4, 141.0, 140.7, 136.2,
132.2, 132.1, 128.7, 128.4, 115.4, 22.5, 22.3, 21.9, 20.7; RIS (ES)m/z calcd for

C17H16CINgS ([M+H] +) 371.0846, found 371.0854.

6-(4-Fluorophenyl)-3-(4,5,6, #tetrahydro-2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine

(3.25)

A solution of 4-amino-5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4}triazole 3-thiol
(0.0500 g, 0.212nmol) and 2chloro-4'-fluoroacetophenone (0.034) 0.212 mmol) irEtOH (2
mL) was heated at 95 € immicrowave for 90 minAfter coolingto rt, the reation mixture was
treated with at. NgaCQO; and the resulting precipitate was filtered, washétt H,O, and dried
(N&xS(Oy). Decanttion of the residue in driiexane provided 50.1 mg (72%f) 3.25 asa solid:
Mp 253 C; IR (ATR) 3161, 2932, 1597, 1450, 1225, 848'tH NMR (400 MHz,DMSO-d,
100 AgQ88.tu (m, 2 H), 7.39.34(m, 2 H),4.37 (s, 2 H)2.67 (t,J = 6.4 Hz 2 H), 2.65 (t,
J=6.4 Hz 2 H), 1.841.74 (m, 2 H) **C NMR (100 MHz,DMSO-ds, 1 0 0  A&5)0, 162.5,
153.6, 147.4, 141.1, 140.7, 132.3, 129.8, 129.8, 129.6, 129.5, 22.6, 22.3, 21.9, 20HRME5

(ES)m/zcalcd for G7H16FNgS (M+H]™) 355.1141, found 355.1146
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6-(1H-indol-3-yl)-3-(4,5,6, tetrahydro -2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine

(3.26)

A solution of 4-amino-5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4 }triazole 3-thiol
(0.0500 g, 0.212 mmol) an2ichloro-1-(1H-indol-3-yl)ethan1-one (0.0410 g, 0.212 mmol) in
EtOH (2 mL)was heated at 95 € i microwave for a total of 120 mirAfter coolingto rt, the
reaction mixture watreated with at. NgCO3 and the resulting precipitate was filtered, washed
with H,O, and driedNa,SQOy). Decantéion of the residue in drigexane provided7.8 mg(60%)
of 3.26asasolid: Mp 307 €; IR (ATR) 2917, 1556, 1445, 1240, 744 ¢miH NMR (400 MHz,
DMSO-ds, 1 0 08.3&(8,J = &Hz, 1 H),8.19 (s, 1 H)7.47(d,J= 8 Hz 1 H), 7.20(t, J =
7.2Hz, 1 H), 7.11(t, J= 7.6 Hz 1 H), 4.30 (s, 2 H)2.72 (t,J = 6.4 Hz 2 H), 2.67 (t,J= 6 Hz 2
H), 1.851.79(m, 2 H),1.791.71(m, 2 H);**C NMR (100 MHz,DMSO-ds, 1 0 0 15AT)
140.4, 137.0, 131.2, 124.0, 122.5, 120.7, 115.1, 111.4, 110.3, 22.9, 22.3, 21.9 dliplatic C
and 4 quaternary C were missing; HRMS (B8} calcd for GgHi/N-;S ([M+H]") 376.1344,

found 376.1337.

S_N

N
P 7~ NH
N~ _N

4-(3-(4,5,6,*Tetrahydro-2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-6-yl)benzonitrile

(3.27)

58

Cc



A solution of 4-amino-5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4 }triazole 3-thiol
(0.0500 g, 0.212 mmol) andcyanophenacyl bromine (0.0474 g, 0.2féhol) in EtOH (2 mL)
was heatedted5 € in a microwave for 90 minThe solventwvas evaporated, and tihesulting
resdue was dissolved in CEl,, followed by treatmentvith sat. NgCOs. The layers were
separated and the aqueous phaas re-extracted withCH,Cl,. The combined organic phases
were washed with brinaeried (NaSQy), and concentrated in vacudhe resultingesidue was
purified by chromatography d&iO, (10% MeOHCH,CI,) and providedb6.1 mg(73%) of3.27
as a solid Mp 250 €: IR (ATR) 2927, 2228, 1450, 1286, 818 ¢m'H NMR (400 MHz,
DMSO-ds, 1 0 08.1A @) = a1 Hz 2 H), 7.97 (dJ = 8.4 Hz 2 H), 4.41 (s, 2 H)2.67 (t,J
= 6.4 Hz 2 H), 2.66 (t,J= 6 Hz, 2 H), 1.841.74 (m, 2 H)**C NMR (100 MHz,DMSO-dg, 100
€) 0153.1, 147.6, 140.6, 137.5, 132.2, 127.7, 117.5, 115.4, 113.5, 22.5, 22.3, 21.9, 2027, 20.5,
quaternary C were missing; HRMS (E®)z calcd for GgHisN/S ([M+H]") 362.1188, found

362.1227.
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6-(Pyridin -4-yl)-3-(4,5,6, #tetrahydro -2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine

(3.28)

A solution of 4-amino-5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4 }triazole 3-thiol
(0.0500 g, 0.212 mmol) and(Bromoacetyl)pyridine hydrobromide (89 g, 0.212 mmol)n

EtOH (2 mL)was heted at 95C in a microwave for90 min The solventwas evaporated, and
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the resultingresdue was dissolved i€H,Cl,, followed by treatmentvith sat. NaCO;. The
layers were separated and the aqueous pWaseae-extracted withCH,Cl,. The combined
organic phasesvere washed with brinedried (N&SQ,), and concentrated in vacudhe
resultingresidue wagpurified by chromatography o8iO, (10% MeOHCH,Cl,) and provided
36 mg(50%) of3.28asasolid: Mp 232 €: IR (ATR) 3145, 2925, 1592, 1452, 1288, 807tm
H NMR (400 MHz,DMSO-ds, 1 00 AC) U 12 ., 8.488.77Km. 2 14),7.88Nd:0 = 1
6 Hz, 2 H),4.40 (s, 2 H)2.68 (t,J = 6.4 Hz 2 H), 2.66 (t,J = 6 Hz 2 H), 1.841.80 (m, 2 H),
1.791.75(m, 2 H) **C NMR (100 MHz,DMSO-ds, 1 0 01528C150.0140.7, 140.5, 120.6,
115.4, 22.3, 21.9, 20.5%,aliphatic C and 2 quaternary C were missing; HRMS (&2tgalcd for

CiH1sN7S ([M+H]") 338.1188, found 338.1185
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6-(tert-Butyl)-3-(4,5,6, #tetrahydro -2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.29)

A solution of 4-amino-5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4}triazole 3-thiol
(0.0500 g, 0.212 mmol) anddromopinacolone (0.0® g, 0.212 mmol) in EtOH (2 mlyas
heated at 95 € ina microwave fora total of 150min. The solventwas evaporated, and the
resultingresdue was dissolved i€@H,Cl,, followed by treatmentvith sat. Ng@CO;. Thelayers
were separated and the aqueous pheasere-extracted withCH,Cl,. The combined organic
phases were washed with brimeed (NaSQy), and concentrated in vacuthe resultingesidue
waspurified by chromatography oBiO, (10% MeOHCH,CIl,) and provided4.9 mg(52%) of

3.29asa solid Mp 209 €; IR (ATR) 3411, 2930, 1452, 960, 818 ¢mH NMR (100 MHz,
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DMSO-ds, 1 0 0 AZBH (bris, 1 H), 3®(s, 2H), 2.672.61(m, 4 H),1.831.69(m, 4 H),1.28
(s, 9 H);**C NMR (100 MHz,DMSO-ds, 1 0 0  AGB), 1411.2, 115.2, 38.4, 26.3, 22.4, 22.0,
21.4, 20.4,3 quaternary C were missing; HRMS (EB)z calcd for GsHogNeS ([M+H]™)

317.1548, found 317.1550.

3-(4,5,6,F*Tetrahydro-2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.30)

A solution of 4-amino-5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4}triazole 3-thiol
(0.100 g, 0.423 mmol) andchloro-1,1-diethoxyethane (127 uL, 0.846 mmol) in EtOH (2 mL)
was heated at 95 € im microwave for 90 minThe solventwas evaporated, and tihesulting
resdue was dissolved il€H,Cl,, followed by teatmentwith sat. NaCOs. The layers were
separated and the aqueous phaas re-extracted withCH,Cl,. The combined organic phases
were washed with brinaried (NaSQy), and concentrated in vacudhe resultingesidue was
purified by chromatography d8iO, (10% MeOHCH,CI,) and providedt7.1 mg(43%) of3.30
asa solid: Mp 264 €: IR (ATR) 3184, 2934, 1558, 1456, 954 ¢m'H NMR (400 MHz,
DMSO-ds, 1 0 0 AZN5)(s, NiH 1 H), 7.83 (0 =4 Hz 1 H), 3.83 (d,J= 4 Hz 2 H), 2.67-2.60
(m, 4 H),1.831.75(m, 4 H); *C NMR (100 MHz,DMSO-ds, 1 0 0 A4B)1, 140.4, 115.3,
22.3, 21.9, 21.6, 20.4, aliphatic C and guaternary C were missing; HRMS (E8)zcalcd for

C1iH12N6S ([M+H]") 2610917, found 261.0910.
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6-M ethyl-3-(4,5,6, #tetrahydro -2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.31)

A solution of 4-amino-5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4}triazole 3-thiol
(0.0500 g, 0.212 mmol) and chloroacetone&16., 0.212 mmol) in EtOH (2 mLyas heted at
95 € in microwave for90 min The solventwas evaporated, and tlmesultingresdue was
dissolved inCH,Cl,, followed by treatmentvith sat. NaCOs. Thelayers were separated and the
agueous phaseasre-extracted withCH,Cl,. The combined organic phases were hveaswith
brine dried (N&SQy), and concentrated in vacudhe resultingresidue waspurified by
chromatography o&iO, (10% MeOHCH,CI,) and providecb1.9 mg (89%) oB.31asa solid:
Mp 246 C; IR (ATR) 3081, 2930, 1556, 1454, 1284, 954 ¢rtH NMR (400 MHz,DMSO-d,
100 /A880(s, B H), 2.6859(m, 4H),2.31 (s, 3 H)1.821.74(m, 4 H; *C NMR (100
MHz, DMSO-ds, 1 0 0 AR7 B, 140.2, 115.5, 25.0, 22.5, 22.5, 22.0, 2D &jphatic C and 3
quaternary C were missing; HRMS (E®)z cdcd for C-H14NeS ([M+H]") 275.1079, found

275.1082
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6-Phenyl-3-(4,5,6, #tetrahydro -2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.32)
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A solution of 4-amino-5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4}triazole 3-thiol
(0.0500 g,0.212 mmol) and 2hloroacetophenone (24uL, 0.212 mmol) in EtOH (2 mLyvas
heated at 95 € ira microwave fo®0 min The solventvas evaporated, and thesultingresdue
was dissolved ilCH,Cl,, followed by treatmentvith sat. Ng@CO;. Thelayers wereseparated and
the aqueous phaseas re-extracted withCH,Cl,. The combined organic phases were washed
with brine dried (N&SQy), and concentrated in vacudhe resultingresidue wagurified by
chromatography 08i0, (10% MeOHCH,Cl,) and provide®4 mg ©0%) of3.32asasolid: Mp
190 €; IR (ATR) 3139, 2923, 1452, 1290, 950.6 &mH NMR (400 MHz,DMSO-ds, 100 €)

0 1 4s, MH11H, 7.99 (d,J = 7.2 Hz 2 H), 7.617.53(m, 3 H), 4.37 (s, 2 H)2.692.66 (m, 4
H), 1.841.74 (m, 4H); **C NMR (100 MHz,DMSO-ds, 1 0 0  A%24)5, 140.8, 133.3, 131.0,
128.3, 127.0, 115.3, 22.7, 22.4, 21.9, 2A.5aliphatic C and Jjuaternary C were missing;

HRMS (ES)m/zcalcd for GsH16NeS ([M+H]") 337.1235, found 337.1194
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6-(2-Chlorophenyl)-3-(4,5,6, #tetrahydro-2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine

(3.33)

A solution of 4-amino-5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4}triazole 3-thiol
(0.0500 g, 0.212 mmol) arfttbromao2'-chloroacetophenon@®.0494 g, 0.212 mmolin EtOH (2
mL) was heted at 95 T in a microwave for 90 minThe solventwas evaporated, and the
resultingresdue was dissolved i€@H,Cl,, followed by treatmentvith sat. NgaCO;. Thelayers

were separated and the aqueous pheasere-extracted withCH,Cl,. The combind organic
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phases were washed with brjmkgied(NaSOy), and concentrated in vacubhe resultingesidue
waspurified by chromatography oBiO, (10% MeOHCH,Cl,) and provided 69.9 mg (89%) of
3.33asasolid: Mp 268 €; IR (ATR) 3413, 2930, 1446, 112861 cm®; *H NMR (400 MHz,
DMSOds, 1 0 0  AZ5HA (biis, 1 H), 7.63.47(m, 4 H),4.25 (s, 2 H)2.64 (t,J = 6.3 Hz 2

H), 2.64 (t,J = 6.2 Hz 2 H), 1.81-:1.71(m, 4 H)} *C NMR (100 MHz,DMSO-ds, 100 AC)
155.2, 147.8, 140.9, 134.3, 131.5, 130.9,.43029.5, 127.0, 115.4, 25.7, 22.3, 21.8, 20.6,,20.4

2 quaternary C were missing; HRMS (B8)zcalcd for G/H1¢NeSCI ([M+H]") 371.0846, found

371.0840

/NH

6-(3,4-Dichlorophenyl)-3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.34)

A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) and 2,3'4tichloroacetophenone (0.83 g, 0.194 mmol) in EtOH (2 mlyas
heated at 95 € ilamicrowave for a total of 90 mifter coolingto rt, the reation mixture was
treated with at. NgaCQO; and the resulting precipitate was filtered, washétt H,O, and dried
(N&xSOy). Decantdon of the residue in drigexane provide84 mg(65%) of3.34asasolid: Mp
270 €;IR (ATR) 3145, 3065, 14501299, 807.2 cilt *H NMR (400 MHz,DMSO-d;, 1 00 AC) U
13.63(br s, NH 1 H), 8.28 (d) = 2 Hz 1 H), 8.03 (dd,) = 8.4 Hz, 2 Hz1 H), 7.84 (d J = 7.2
Hz, 2 H), 7.83 (d,J=8.4Hz 1 H), 7.48 (tJ=7.6 HZ 2 H), 7.38 (t J= 7.4 Hz 1 H), 7.23 (s, 1

H), 4.44 (s, 2 H)}*C NMR (100 MHz,DMSO-ds, 1 0 014403 )34.4) 133.8, 131.7, 130.7,
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129.0, 128.3, 127.6, 127.1, 124.9, 102.7, 23.§uaternary C were missing; HRMS (E8)z

calcd for GoH13NeSCh ((M+H] ) 427.0299, found 427.0305

6-(3-Chlorophenyl)-3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.35)

A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) an®-broma3-chloroacetophenon@®.0462 g, 0.194 mmol)n EtOH (2 mL) was
heated at 95 € ilamicrowave for 120 minAfter coolingto rt, the reation mixture was treated
with sat. NaCO; and the resulting precipitate was filtered, washeth H,O, and dried
(NaxS(Oy). Decantdion of the residue in drigexane provide&5.9 mg (73.5%) of3.35asasolid:
Mp 237 €; 'H NMR (400 MHz,DMSO-ds, 1 0 0 A3%)(s, 11H)8.10 (s, 1 H)8.01 (d, 1 H, J
= 7.6 Hz),7.84 (d,J = 7.6 Hz 2 H), 7.687.60(m, 2 H),7.48 (t,J = 7.6 Hz2 H), 7.38 (t,J = 7.2
Hz, 1 H), 7.23 (s, 1 H)4.44 (s, 2 H)*C NMR (100 MHz,DMSO-ds, 1 0 0 A41)1, 185.3,
133.5, 130.9, 130.3, 128.3, 127.6, 126.8, 125.7, 124.9, 102.7 52fudternary C were missing;

HRMS (ES)m/zcalcd for GeH1NeSCI (IM+H]") 393.0689, found 393.0673

6-(4-Chlorophenyl)-3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.36)
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A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) and 2,4lichloroacetophenone (0.0366 g, ®Immol) in EtOH(2 mL) was heated
at 95 € in amicrowave for 90 miates After coolingto rt, the reation mixture was treated with
sat. Ng@CO; and the resulting precipitate was filtered, washatth H,O, and dried(NaSOy).
Decantéion of the residue in drigexane provide62.6 mg(82%) of3.36asasolid: Mp 259 C;
IR (ATR) 3133, 2913, 1588, 1450, 1092, 960 crtH NMR (400 MHz,DMSO-ds, 1 0 0 A C)
13.58 (s, NH 1 H)8.07 (dJ=8.4 Hz 2 H), 7.84 (d,J= 6.8 2 H), 7.65 (d,J = 8.8 Hz 2 H), 7.48
(t,J=7.2Hz 2 H),7.38 (t,J=7.2 Hz 1 H), 7.21 (s, 1 H)4.42 (s, 2 H)*}*C NMR (100 MHz,
DMSO-ds,1 0 0  A41), 136.4, 132.0, 128.8, 128.3, 127.6, 125.0, 102.6, R2ufaternary C

were missing; HRMS (ESy/zcalcd for GoH1aNgSCI ([M+H]") 393.0684found 393.0675.

6-(4-Fluorophenyl)-3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.37)

A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) and -2hloro-4-fluoroacetophenon@.0334 g, 0.194 mmol) in EtOH (2 mlyas
heated at 95 € ima microwave for 90 minAfter coolingto rt, the reation mixture was treated
with sat. NgaCOs; and the resulting precipitate was filtered, washeth H,O, and dried
(N&SOy). Decanttion of theresidue in dryhexane provide®3.7 mg(46%) of3.37 asa solid:

'H NMR (400 MHz,DMSO-ds, 1 0 013.58Qbr s, & H)8.14 (d,J = 5.6 Hz 1 H), 8.12 (d,]
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=56Hz1H),7.84(dJ=7.2Hz2H), 7.48 (t,J=7.6 Hz 2 H), 7.427.36 (m,3 H), 7.22 (s,1

H), 4.42 (s, 2 HJHRMS (ES)m/zcalcd for GeH1aNeSF ([M+H]") 377.0979, found 377. 0971.

6-Phenyl-3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.38)

A solution of 4amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) an@®-chloroacetophenon@®.0299 g, 0.194 mmol) in EtOH (2 mL) was heated at
95 € in amicrowave for 90 minAfter cooling tort, the reaction mixture was treatedth sat.
NaCO; and the resulting precipia was filtered, washed with ,B, and dried (NaSQy).
Decantéon of the residue in dritexane provide®&1.1 mg (73.7%) 08.38asa solid: Mp 237
€; H NMR (400 MHz,DMSO-ds, 1 00 AC) U ,B.B6 (bJ%E 6.4 42,2 H)]7.84 |d,]
=7.6 Hz 2 H), 7.647.57(m, 3 H),7.47 (t,J=7.6 H 2 H), 7.37 (tJ=7.0 HZ 1 H), 7.23 (s, 1

H), 4.43 (s, 2 HIHRMS (ES)m/zcalcd for GeH1sNeS ([M+H] ") 359.1073, found 359.1057.

6-(1H-indol-3-yl)-3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.39)

67



A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) and?-chloro-1-(1H-indol-3-yl)etharr1-one (0.0375 g, 0.194 mmol) in EtOH (2
mL) was heated at 95 € iamicrowave for 90 minAfter cooling tort, the reation mixture was
treated with at. NgaCOs; and the resulting precipitate was filtered, washed wi®,rnd dried
(N&SOy). Decanttion of the residue in drizexane provide&2.9 mg (69) of 3.39 asa solid:
'H NMR (400 MHz,DMSO-ds, 1 0 0 AXC8) (bilis, 1 H)8.52 (d,J = 8 Hz 1 H), 8.28 (d,) =
3.2Hz 1H),7.86(d,J=7.2Hz 2 H),754 (d,J=8Hz 1 H), 7.48 (t,J = 7.6 Hz 2 H), 7.40 (s,
1H),7.38 (t,J=7.2Hz 1H),7.28 (tJ=7.6 HZ 1 H), 7.16 (t,J= 7.6 Hz, 1 H), 4.37 (s, 2 H)

HRMS (ES)m/zcalcd for GiH1sN+S ([M+H]") 398.1182, found 398.1171.
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4-(3-(3-Phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-6-yl)benzonitrile (3.40)

A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) and 4yanophenacyl bromine (0.84 g, 0.194 mmol) in EtOH (2 mlyas heated
at 95 € in a microwave for a total of 90 mirtes After cooling tort, the reation mixture was
treated with at. NgaCQO; and the resulting precipitate was filtered, washed wi®,rnd dried
(N&SOy). Decantsion of the residue in drizexane provided9.8 mg (67%) o8.40asa solid:
Mp 274 €; IR (ATR) 3145, 2964, 2230, 1450, 962, 818 tmH NMR (400 MHz, DMSO-d,
100 T ) 8.2 (d,J=8.8 Hz 2 H), 8.01 (dJ=8.4Hz 2 H), 7.83 (dJ=7.2 Hz 2 H), 7.47 (t J
=76 Hz2H), 7.37( J=7.4Hz 1 H), 7.21 (s, 1 H)4.46 (s, 2 H);*C NMR (100 MHz,

DMSO-ds, 1 0 0  AZ3), 141.0, 137.4, 132.2, 128.3, 127.8, 127.6, 125.0, 117.4, 113.6, 102.7,
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22.6,4 quaternary C were missing; HRMS (E®)z calcd for GoH13N7S ([M+H]") 384.1031,

found 384.1025.
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6-(5-Chlorothiophen-2-yl)-3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine

(3.41)

A solution of4-amino-5-(5-phenyt2H-pyrazol3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) and2-chloro-1-(5-chlorothiopher2-yl)ethan1-ong0.0378 g, 0.194 moi) in
EtOH (2 mL)was heated at 95 € im microwave for a total of 90 mirtes After cooling tort,
the reacbn mixture was treated withas NaCO; and the resulting precipitate was filtered,
washed with HO, and dried(NaSQ;). Decanttion of the residue in drijexane provide®9.4
mg (77%) of3.41asa solid: *H NMR (400 MHz,DMSO-ds, 1 0 0 AZ64 (biis, 1 H)7.83
(m, 3 H), 7.497.42 (m, 2 H), 7.38 (s, 1 H), 7.2028 (m, 1 H), 7.19 (s, 1 H®.42 (s, 2 H);

HRMS (ES)m/zcalcd for G7H11NeS,Cl ([M+H] ") 399.0248, found 399.0241.
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3-(3-Phenyl-1H-pyrazol-5-yl)-6-(pyridin -4-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.42)
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A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) and 4bromoacetyl)pyridine hydrobromide (04% g, 0.194 mmol)n EtOH (2
mL) was heated at 95 € ira microwave for a total of 90 mirtes After cooling tort, the
reaction mixture was treated wittas Na&CQO; and the resulting precipitate was filtered, washed
with H,O, and driedNaSQy). Decantéion of the residuén dry hexane provide80.1 mg (72%)
of 3.42asasolid: *H NMR (400 MHz,DMSO-d, 1 0 013.8 @®ns, 1H), 8.82 (d,= 5.6 Hz,
2 H),7.95 (d,J=4.8Hz 2 H), 7.85(d)=7.2Hz 2 H), 7.48 (tJ=7.2 HZ 2 H), 7.38 () = 6.8
Hz, 1 H), 7.23 (s,1 H), 4.45 (s, 2 HJHRMS (ES)m/zcalcd for GgH13N;S ([M+H]") 360.1026,

found 360.1015.

3-(3-Phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.43)

A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0700 g,
0.271 mmol) and2-chloro-1,1-diethoxyethang0.0751 g, 0.542 mmoljn EtOH (3 mL) was
heatedat 95 € in a microwave forl150 min. The solventwas evaporated, and thesulting
resdue was dissolved in G, followed by treatmentvith sat. NaCOs. The layers were
separated and the aqueous phaas re-extracted withCH,Cl,. The combined organic phases
were washed with brinedried (Na&eSQy,), and concentrated in vacubhe resultingesidue was
purified by chromatography 08i0, (10% MeOHCH,Cl,) ard provided51.9 mg (67.8%) of

3.43asasolid: 'H NMR (400 MHz,DMSO-ds, 1 0 013.6 @ns, 10H)7.93 (br s, 1 H)7.82
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(d,J=7.2Hz2H),7.46 (t,J=7.6 Hz 2 H), 7.37 (tJ=7.0 Hz 1 H), 7.16 (s, 1 H)3.90 (d,J =

4 Hz, 2 H); HRMS (ES)m/zcalcd for GsHuNeS ([M+H]*) 283.0760, found 283.0750

6-M ethyl-3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.44)

A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) anathloroacetone (0.0’B g, 0.194 mmol) in EtOH (2 mlyas heted at 95 C in
amicrowave for90 min The solventvas evaporated, and thesultingresdue was dissolved in
CH.Cl,, followed by treatmentvith sat. NaCOs. The layers were separated and the amise
phasewas re-extracted withCH,Cl,. The combined organic phases were washed with ,brine
dried (Na&SQy), and concentrated in vacuoThe resuing residue was purified by
chromatography o&iO, (10% MeOHCH,CI,) and providedb1.4 mg(90%) of 3.44 asa solid:
'H NMR (100 MHz,DMSO-ds, 1 00 A C) U 1IH} 7.848dJ€ B2 Hz RH), 7.46 (t,J
=7.4Hz2H),7.37 (t,J=7.2 Hz 1 H),7.19 (s, 1 H)3.88 (s, 2 H)2.39 (s, 3 H)HRMS (ES)

m/zcalcd for G4H1oNgS ([M+H]") 297.0917, found 297.0909.

6-(2-Chlorophenyl)-3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.45)
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A solutionof 4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) an®-bromao2'-chloroacetophenon@®.0452 g, 0.194 mmolp EtOH (2 mL)was
heated at 95 € ilmmicrowave for 120 minAfter cooling tort, the reation mixture was treated
with sat. Na@CO; and the resulting precipitate was filtered, washed witl©,Hand dried
(N&SOy). Decantdon of the residue in dripexane provide&6.6 mg(74.4%) of3.45asasolid:
Mp 223 €; IR (ATR) 3059, 1454, 1303, 1199, 755 ¢ntH NMR (400 MHz, DMSO-ds, 100
AC) .78(d J= 7.6 Hz, 2H), 7.73 (d,J = 7.6 Hz, 1 H), 7.6%d,J = 7.6 Hz 1 H), 7.60 (t,J =
7.6 Hz 1 H), 7.53 (t,J= 7.6 Hz 1 H),7.45 (t J= 7.2 Hz,2 H), 7.35 ({ J = 7.2 Hz,1 H), 7.16 (s,
1 H),4.30 (s, 2 H)**C NMR (100 MHz,DMSO-ds, 1 0 0 AS5.8, 141.2, 134.1, 131.6, 130.9,
130.5, 129.7, 128.3, 127.5, 124.9, 102.6, 28.fuatemary C were missing; HRMS (E®)/z

calcd for GoH14NeSCI ([M+H]") 393.0689, found 393.0707
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6-(Tert-butyl) -3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.46)

A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) and -bromopinacolone (0.0% g, 0.194 mmol) in EtOH (2 mlyas heted at 95
€ in a microwave for90 min The solventwas evaporated, and thresulting resdue was
dissolved in CHCI,, followed by treatmenivith sat. NaCOs. Thelayers were separated and the

aqueous phaswasre-extracted withCH,Cl,. The combined organic phases were washed with
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brine dried (N&SQy), and concentrated in vacudhe resultingresidue waspurified by
chromatography o&iO, (10% MeOHLCH,CI,) and provided9.1 mg(90%) of 3.46 asa solid:
'H NMR (100 MHz,DMSO-ds, 1 0 0  AZ5p(bris, NH 1 H), 7.80 (dJ = 7.6 Hz 2 H), 7.47
(t,J=7.4Hz 2 H), 7.36 (t,J= 7.2 Hz 1 H),7.20 (s, 1 H)3.97 (s, 3 H)1.35 (s, 9 H)HRMS

(ES)m/zcalcd for G7H1gNeS ([M+H]") 339.1386, found 339.1377.

6-(4-M ethoxyphenyl)3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.47)

A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) and 4nethoxyphenacyl chloride (0.63 g, 0.194 mmol) in EtOH (2 mlLyas
heated at 95 € iramicrowave for a total of 90 mimfter cooling tort, the reation mixture was
treated with at. NgaCO; and the resulting precipitate was filtered,siwad with HO, and dried
(NaeSOy). Decanttion of the residue in drigexane provide80 mg(67%) of3.47asasolid: Mp
258 €: IR (ATR) 3061, 2911, 1605, 1450, 1256, 960 ¢iH NMR (400 MHz,DMSO-dg, 100
A C)8.04i(dJ=9.2 Hz 2 H), 7.84 (d)=7.2Hz, 2 H), 7.47 (t,J=7.2 Hz 2 H), 7.37 (tJ= 7.4
Hz, 1 H), 7.21 (s, 2 H)7.13 (d,J = 9.2 Hz 2 H), 4.38 (s, 2 H):3.89 (s, 3 H)}*C NMR (100
MHz, DMSO-ds, 1 0 0 AG2), 154.7, 141.1, 128.9, 128.3, 127.5, 125.4, 124.9, 114.2, 102.5,
55.1, 22.6 4 quaternary C were missing; HRMS (E8)z calcd for GgH1gNeSO ([M+H]")

389.1179, found 389.1169.
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6-Cyclohexy}3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.48)

A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) and -broma1-cyclohexylethanone (0.0397 g, 0.18¥nol) in EtOH (2 mL)was
heded at 95 € inamicrowave for 90 minThe solventvas evaporated, and thesultingresdue
was dissolved iltH,Cl,, followed bytreatmenwith sat. NaCOs;. Thelayers were separated and
the agueous phaseas re-extracted withCH,Cl,. The combined organic phases were washed
with bring dried (N&SQy), and concentrated in vacudhe resultingresidue wagurified by
chromatographymSiO, (10% MeOHCH,CI,) and provided5.9 mg (79.20) of 3.48asa solid
powder *H NMR (400 MHz,DMSO-ds, 1 0 07.8A @)= 72 Hz, 2 H), 7.47 () = 7.2 Hz
2 H), 7.18 (s, 1 H)3.37 (t,J = 7.2 Hz 1 H), 3.90 (s, 2 H)2.71-2.65(m, 1 H),2.042.00(m, 2
H), 1.84 (m, 2 H)1.731.68(m, 2 H),1.591.50(m, 2 H) 1.461.28 (m, 3 H)HRMS (ES) m/z

caled for GgH21NeS ([M+H]") 365.1543, found 365.1529.

6-(3,4-Dichlorophenyl)-3-(3-(4-fluorophenyl)-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.49)
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A solution of4-amino-5-(5-(4-fluoro-phenyl}2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol
(0.0250 g, 0.0905 mmol) and 2,3'tdthloroacetophenone (0.02@, 0.0905 mmol) in EtOH (2
mL) was heated at 95 € im microwave for adtal of 60 min.After cooling tort, the reation
mixture was treated withat NaCO; and the resulting precipitate was filtered, washed with
H,0, and dried(NaSQy,). Decanttion of the residue in drizexane provide®0.1 mg(72%) of
3.49asasolid: Mp 261 €; IR (ATR) 3353, 2913, 1607, 1443, 1226, 840.6"cfH NMR (100
MHz, DMSO-ds, 1 0 013.62Q3, NHi1lH), 8.27 (d,= 2 Hz, 1 H), 8.03 (dd,J = 8.4 Hz, 2 Hz
1 H), 7.88 (tdJ = 5.2 Hz, 2 Hz, 3.6 H2 H), 7.83 (dJ=8.8 Hz 1 H), 7.27 (t J= 9 Hz, 2 H),
7.21 (s, 1 H)A4.44 (s, 2 H);®C NMR (100 MHz,DMSO-ds, 1 0 0 16A € )160.4, 153.2,
141.0, 134.2, 133.7, 131.7, 130.7, 129.0, 127.1, 127.0, 115.3, 115.1, 102.2, @2aernary C

were missing; HRMS (ESy/zcalcd for GeH11NeSChLF ([M+H]") 445.0205, found 445.0214
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6-(4-Chlorophenyl)-3-(3-(4-fluorophenyl)-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine

(3.50)

A solution of4-amino-5-(5-(4-fluoro-phenyl)}2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol
(0.0500 g, 0.181 mmol) arj4-dichloroacetophenon@®.0342 g, 0.18mmol) in EtOH (2 mL)
was heated at 95 € im microwave for 90 minAfter cooling tort, the reation mixture was
treated with at. NgaCQO; and the resulting precipitate was filtered, washed wi®,rnd dried

(N&xSOy). Decantdon of the residue in drigexane provided1.1 mg (55.3%) 08.50asa solid:
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'H NMR (400 MHz,DMSO-ds, 1 0 0 A308)(br &, 1 H)8.08 (d,J = 8.4 Hz 2 H), 7.89 (d, J
=5.6 Hz 8.4 Hz, 2H),7.64 (d,J=8.8Hz2H),7.28(dJ=88Hz1H),7.26(dJ=84Hz1
H), 7.20 (s, 1 H)4.24 (s, 2 HIHRMS (ES)m/z calcd for GgH13NeSCIF ([M+H]") 411.0589,

found 411.0573.

6-(4-Fluorophenyl)-3-(3-(4-fluorophenyl)-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine

(3.51)

A solution of4-amino-5-(5-(4-fluoro-phenyl)2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol
(0.0500 g, 0.181 mmol) argichloro-4'-fluoroacetophenong.0312 g, 0.18mol) in EtOH (2
mL) was heated at 95 € immicrowave for 90 minAfter cooling tort, thereaction mixture was
treated with at. NgaCQO; and the resulting precipitate was filtered, washed wi®,nd dried
(N&xS(Oy). Decantdion of the residue in drigexane provided0.3 mg (56.5%) 08.51asa solid:
'H NMR (400 MHz,DMSO-ds, 1 0 0 AZ6)L (biils, 1 H)8.14 (d,J = 7.2 Hz 1 H), 8.12 (d,)
=5.6Hz1H),7.89(dJ=7.6Hz1H),7.87(dJ=52Hz1H),7.41(dJ=8.8Hz1H),7.39
(d,J=84Hz1H),7.29 (dJ=8.4Hz1H),7.26(dJ=8.4Hz1H),7.20 (s, 1 H)4.24 (s, 2

H): HRMS (ES)m/zcalcd for GeH1sNeSF ([M+H] *) 395.0885, found 395.0872
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3-(3-(4-Fluorophenyl)-1H-pyrazol-5-yl)-6-(4-methoxyphenyl} 7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.52)

A solution of4-amino-5-(5-(4-fluoro-phenyl)2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol
(0.0500 g, 0.181 mmol) ardtmethoxyphenacyl chlorid€).0334 g, 0.18Inmol) in EtOH (2
mL) was heated at 95 € immicrowave for 90 minAfter cooling tort, the reation mixture was
treated with at. NgaCO; andthe resulting precipitate was filtered, washed wit®©Hand dried
(N&xS(Oy). Decantdon of the residue in drigexane provided4.2 mg (60.1%) 08.52asa solid:
'H NMR (400 MHz,DMSO-ds, 1 0 0 A33P (bris, 1 H), 8.04 (d,=8.4 Hz 2 H), 7.88 (t,J =
4Hz 2H),7.27 (t,J=8Hz 2 H),7.21 (brs, 1 H)7.13 (d,J=8.8 Hz 2 H), 4.38 (s, 2 H)3.89

(s, 3 H).HRMS (ES)m/zcalcd for GoH1sNsSOF ([M+H]") 407.1085, found 407.1067.

4-(3-(3-(4-Fluorophenyl)-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-6-yl)benzonitrile

(3.53)
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A solution of4-amino-5-(5-(4-fluoro-phenyl}2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol
(0.0500 g, 0.181 mmol) andcyanophenacyl bromine (0.08 g, 0.181 mmol) in EtOH (2 mL)
was heated at 95 € iamicrowae for a total of 90 minAfter cooling tort, the reation mixture
was treated withat. Na@CO; and the resulting precipitate was filtered, washed wi®,nd
dried (Na&S(Oy). Decantation of theesidue in dryhexane provide@8.2 mg (39%) oB.53asa
sdid: Mp 279 €; IR (ATR) 3141, 2914, 2230, 1458, 815 ¢ntH NMR (400 MHz,DMSO-dg,

100 AC) U 1B82R%JESHz 2MHS.02 (d,J=8.4Hz 2 H), 7.88 (br t, 2 H)

[

7.27 (brt, 2 H)7.21 (s, 1 H)4.47 (s, 2 H)*C NMR (100 MHz,DMSO-d;, 1 0 0  AZ2)3,
127.9, 127.1, 117.5, 115.2, 115.1, 113.7, 102.7, 2j0akernary C were missing; HRMS (ES)

m/zcalcd for GoH1oN7SF ([M+H]") 402.0937, found 402.0992

6-(Tert-butyl) -3-(3-(4-fluorophenyl)-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine

(3.54)

A solution of4-amino-5-(5-(4-fluoro-phenyl)2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol
(0.0500 g, 0.181 mmol) anttbromopinacolong0.0324 g, 0.18Inmol) in EtOH (2mL) was
heated at 95 € inramicrowave for 90 minThe solvat was evaporated, and thesultingresdue
was dissolved in C¥Cl,, followed by treatmentvith sat. NaCOs. Thelayers were separated and
the agueous phaseas re-extracted withCH,Cl,. The combined organic phases were washed

with bring dried (N&SQy), and concentrated in vacudhe resultingresidue wagurified by
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chromatography o810, (10% MeOHCH,CI,) and provided3.2 mg (82.5%) 08.54asasolid:
Mp 264 C; IR (ATR) 3152, 2919, 1609, 1441, 1212, 835%rH NMR (400 MHz,DMSO-d,
100 AZHy(s,0H), 7.85(d)=56Hz1H),7.83(dJ=5.6Hz1H),7.28(dJ=8.4Hz
1 H), 7.26 (d,J=8.8 Hz 1 H), 7.17 (s, 1 H)3.97 (s, 2 H)1.35 (s, 9 H)**C NMR (100 MHz,
DMSO-ds, 1 0 0  A@&2)8, 160.4, 126.9, 115.3, 115.1, 102.4, 38.7, 26.3, 2Ga@rnary C

were missing; HRMS (ESy/zcalcd for G;H1gNgSF ([M+H]") 357.1298, found 357.1315

3-(3-(4-Fluorophenyl)-1H-pyrazol-5-yl)-6-methyl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.55)

A solution of4-amino-5-(5-(4-fluoro-phenyl)2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol
(0.0500 g, 0.181 mmol) archloroaceton€0.0167 g, 0.18mmol) in EtOH (2mL) was heted
at 95 € in amicrowave for 90 minThe solventwas evaporated, arie resultingresdue was
dissolved in CHClI,, followed by treatmentvith sat. NaCOs. Thelayers were separated and the
agueous phaseasre-extracted withCH,Cl,. The combined organic phases were washed with
brine dried (NaSQy), and concentrated iwvacuo The resultingresidue waspurified by
chromatography o8I0, (10% MeOHCH,CI,) and provided.8.3 mg (32.2%) 08.55asa solid:
'H NMR (400 MHz,DMSO-ds, 1 0 07.88 @)J = 512 Hz 1 H), 7.87 (dJ = 5.6 Hz 1 H),
7.27 (d,J=8.8Hz 1 H), 7.25(d,J=8.8 Hz 1 H), 7.18 (s, 1 H)3.88 (s, 2 H)2.39 (s, 3 H);

HRMS (ES)m/zcalcd for G4H12NsSF ([M+H]") 315.0823, found 315.0816
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3-(3-(4-Fluorophenyl)-1H-pyrazol-5-yl)-6-phenyl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.56)

A solution of4-amino-5-(5-(4-fluoro-phenyl)2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol
(0.0500 g, 0.181 mmol) argichloroacetophenon@®.0280 g, 0.181 mmol) in EtOH (2 mL) was
heated at 95 € ina microwave for 90 minAfter cooling tort, the reatton mixture was t&ated
with sat. NaCO; and the resulting precipitate was filtered, washed witl©,Hand dried
(N&xS(Oy). Decantdon of the residue in drigexane provided6.9 mg (68.9%) 08.56asa solid:
Mp 260 CT; IR (ATR) 3144, 2913, 1605, 1443, 1215, 962 %rtH NMR (400 MHz,DMSO-d,
100 A.06)(d,JF 6.8 Hz, 2 H), 7.88 (1= 6 Hz, 2 H), 7.57-7.63 (m, 3 H) 7.28 (d,J = 8.4
Hz, 1 H), 7.26 (d,J = 8 Hz 1 H), 7.21 (s, 1 H)4.43 (s, 2 H);*C NMR (100 MHz,DMSO-ds,
100 Aa&2p,160.4,133.2,131.2,1281%7.1, 127.0, 115.3, 115.1, 102.6, 22.8udternary

C were missing; HRMS (ES)/zcalcd for GgH14NeSF ([M+H]") 377.0985, found 393.0967
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6-(5-Chlorothiophen-2-yl)-3-(3-(4-fluorophenyl)-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.57)
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A solution of 4amino-5-(5-(4-fluoro-phenyl}2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol
(0.0500 g, 0.181 mmol) and-chloro-1-(5-chlorothiopher2-yl)ethanl-one (0.0353g, 0.181
mmol) in EtOH (2 mL)was heated at 95 € im microwave for 90 minAfter cooling tort, the
reaction mixture was treated wittas Na&CQO; and the resulting precipitate was filtered, washed
with H,O, and dried(NaSQ,). Decantatia of the residue in drjnexane providedi4.5 mg
(59.0%) of 3.57asasolid: Mp 280 €; IR (ATR) 3070, 2857, 1607, 1428, 1219, 961.8%ciH
NMR (400 MHz,DMSO-ds, 1 00 AC) & 1)37.88 8,J56Hz BH), 7.87 (4 =
5.6 Hz 1 H), 7.82 (d,J=3.6 Hz 1 H), 7.31-7.27(m, 3 H),7.17 (s, 1 H)4.42 (s, 2H); *C NMR
(100 MHz,DMSO-dg, 1 0 016A%; )160.4; 149.8, 135.9, 134.8, 127.9, 126.9, 115.3, 102.4,
22.2 cmt, 5 quaternary C were missing; HRMS (E®)z calcd for GH11NeS,FCI ([M+H]")

417.0159, found 417.0155

Cl
3-(3-(4-Chlorophenyl)-1H-pyrazol-5-yl)-6-(3,4-dichlorophenyl)-7H-[1,2,4]triazolo[3,4-

bj[1,3,4]thiadiazine (3.58)

A solution of 4-amino-5-(5-(4-chloro-phenyl}2H-pyrazot3-yl)-4H-(1,2,4)triazole3-
thiol (0.0250 g, 0.0854 mmol) and 2,3tdchloroacetophenone (0.0193, 0.0854 mmol) in
EtOH (1 mL)was heated at®€ in a microwave for30 min.The solventwas evaporated, and
the resultingresdue was dissolved in CEl,, followed by treatmentvith sat. NaCQO;. The

layers were separated and the aqueous pWaseae-extracted withCH,Cl,. The combined
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organic phasesvere washed with brinedried (N&SQ,), and concentrated in vacudhe
resultingresidue wagpurified by chromatography on Sd10% MeOHCH,Cl,) and provided
27.3 mg 69%) of3.58asa solid: *H NMR (400 MHz, DMSO-ds, 80 AcC) 4 13.
8.29 (brd, 1 H),8.05 (br s, 1 H)7.87 (br s, 3 H)7.40 (br d, 2 H)7.28 (d 1 H), 4.47 (s, 2 H)

HRMS (ES)m/zcalcd for GeH1iNeSCh ([M+H] *) 460.9910, found 460.9915.

Cl
4-(3-(3-(4-Chlorophenyl)-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazin-6-yl)benzonitrile

(3.59)

A solution of 4-amino-5-(5-(4-chloro-phenyl}2H-pyrazot3-yl)-4H-(1,2,4)triazole3-
thiol (0.0500 g, 0.171 mmol) andc&yanophenacyl bromine (0.83 g, 0.171 mmol) in EtOH (2
mL) was heted at 95 T in a microwawe for 90 min.The solventwas evaporated, and the
resultingresdue was dissolved in GEl,, followed by treatmentvith sat. Ng@CO;. Thelayers
were separated and the aqueous pheasere-extracted withCH,Cl,. The combined organic
phases were washed whihine, dried(NaSQy), and concentrated in vacubhe resuingresidue
waspurified by chromatography oBiO, (10% MeOHCH,Cl,) and provided4.9 mg 63%) of
3.59as a powderMp 272 €T; IR (ATR) 3143, 2919, 2230, 1603, 1290 ¢mH NMR (400
MHz, DMSO-ds, 1 0 0  AZ7R (sfiNH 1 H), 8.22 (d,= 8.4 Hz 2 H), 8.02 (d,J = 8.8 Hz 2
H), 7.86 (d,J=8 Hz 2 H), 7.51 (d,J = 8.4 Hz 2 H), 7.25 (s, 1 H)4.47 (s, 2 H)*C NMR (100
MHz, DMSO-ds, 1 0 0 A41 ), 137.4, 132.3, 128.4, 127.9, 126.7, 117.5, 113.7, 103.0622.7,
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quaternary C were missing; HRMS (E@)zcalcd for GoH1.N,SCI ([M+H]") 418.0642, found

418.0691.

S._N
N
7 ~NH

=N

Cl

3-(3-(4-Chlorophenyl)-1H-pyrazol-5-yl)-6-phenyl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.60)

A solution of 4-amino-5-(5-(4-chloro-phenyl}2H-pyrazot3-yl)-4H-(1,2,4)triazole3-
thiol (0.0500 g, 0.171 mmol) arfdchloroacetophenon®.0264 g, 0.1¥ mmol)in EtOH (2 mL)
was heated at 95 € im microwave for 90 minAfter cooling tort, the reation mixture was
treated with at. NgaCQO; and the resulting precipitate was filtered, washed wi®,nd dried
(N&xS(Oy). Decantdon of the residue in drigexane provide&6.5 mg (84.2%) 08.60asa solid:
'H NMR (400 MHz,DMSO-ds, 1 0 0 AZ70 (biis, 1 H)8.06 (br s, 2 H)7.86 (br s, 2 H),
7.61 (br s, 3 H),7.51 (br s, 2 H),7.27 (s, 1 H),4.44 (s, 2 H).HRMS (ES)m/z calcd for

C1oH1N6SCI ([M+H] *) 393.0684, found 393.0678

S._N
\r/ N
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| 7
C _

Cl
6-(2-Chlorophenyl)-3-(3-(4-chlorophenyl)-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine

(3.61)
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A solution of 4-amino-5-(5-(4-chloro-phenyl}2H-pyrazot3-yl)-4H-(1,2,4)triazole3-
thiol (0.0500 g, 0.171 mmol) an2Ztbromo2'-chloroacetophenong.0399 g, 0.17Immol) in
EtOH (2 mL)was heted at 95 € inamicrowave for 90 minThe solvenwas evaporated, and
the resultingresdue was dissolved i€H,Cl,, followed by treatmentvith sat. NaCO;. The
layers were separated and the aqueous pWasae-extracted withCH,Cl,. The combined
organc phases were washed with bringried (N&SQy), and concentrated in vacudhe
resultingresidue wagpurified by chromatography o8iO, (10% MeOHCH,Cl,) and provided
46.7 mg (64.0%) 08.61asasolid powder '"H NMR (400 MHz,DMSO-ds, 1 0 0 A306p (bl
s, 1 H),7.80 (d J= 8 Hz, 2H), 7.74 (m, 1 H)7.65 (d,J = 7.6Hz, 1H), 7.60 (t,J = 7.4Hz, 1 H),
7.557.48 (m, 3 H),7.19 (s, 1 H),4.31 (s, 2 H);HRMS (ES)m/z calcd for GgH13NsSCh

(IM+H] *) 427.0294, found 427.0287

S N
Y N
> N
N
~ / II\IH
O _N

6-(4-M ethoxyphenyl}7-methyl-3-(2,4,5,6tetrahydrocyclopentajc]pyrazol-3-yl)-7H-

[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.64)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.100 g, 0.450 mmol) andt&domao1-(4-methoxyphenyl)propat-one (0.D9 g, 0.450
mmol) in EtOH (4 mL) was heated at 95 € ira microwave for 90 min.The solventwas
evaporated, and thesultingresdue was dissolved i€H,Cl,, followed by treatmentvith sat.

Na&COs. Thelayers were separated and the aqueous phasee-extracted withCH,Cl,. The
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combined organic phases were washed with pdned (Na,SOs), and concentrated in vacuo
The resultingresidue waspurified by chromatography o&iO, (10% MeOH/CH,CIl,) and
provided153 mg (93.1%) oB.64 asa solid Mp 241 C; IR (ATR) 3202, 2956, 1560, 1437,
1260 cn; *H NMR (400 MHz,DMSO-ds, 1 0 0 A C) (bris, 1 HE8.0® (8ddJ = 2 Hz, 3.2

Hz, 8.8 Hz 2 H), 7.11 (ddd,J = 2 Hz, 3.2 Hz, 8.8 H2 H), 4.93 (q,J = 7.2 Hz 1 H), 3.88 (s, 3

H), 2.842.65 (m, 4 H), 2.482.43 (m, 2 H), 1.46 (d,J = 8 Hz 3 H); **C NMR (100 MHz,
DMSO-ds, 1 0 0 AG2), 15%7.7, 139.2, 128.8, 124.4, 114.3, 31.4, 29.5, 24.6, 23.4, 23.2, 18.7,
4 quaternary C were missing; HRMS (E8)zcalcd for GgH19NeSO ([M+H]") 367.1341, found

367.1348

S\//N
/~NH
Cl _N

6-(3,4-Dichlorophenyl)-7-methyl-3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-

[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.65)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyraze8-yl)-4H-(1,2,4}triazole
3-thiol (0.100 g, 0.450 mmol) andt@&omao1-(3,4-dichlorophenyl)propaii-one (0.27 g, 0.450
mmol) in EtOH (4 mL) was heted at 95 € in a microwave for 60 minThe solventwas
evaporatd, and theesultingresdue was dissolved i€H,Cl,, followed by treatmentvith sat.
Na&COs. Thelayers were separated and the aqueous phasee-extracted withCH,Cl,. The
combined organic phases were washed with buned (Na&SQy), andconcentrated in vacuo
The resultingresidue waspurified by chromatography o%iO, (10% MeOHCH,CI,) and

provided130 mg (71.4%) oB.65asasolid Mp 158 €; 3279, 2921, 1508, 1454, 1303, 958 cm
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1 'H NMR (400 MHz,DMSO-ds, 1 0 0 A C) (bris, 1 HB.24(01 H), 7.98 (d J = 8.4 Hz
1 H), 7.82(d,J = 8.4Hz, 1 H), 4.97 (q,J = 7.2 Hz 1 H), 2.722.66(m, 4 H),2.432.32(m, 2 H),
1.48 (d,J = 6.8Hz, 3 H); *C NMR (100 MHz,DMSO-ds, 1 0 0 AS5), 130.2, 134.3, 132.8,
131.8, 130.7, 128.8, 127.61.3, 29.5, 23.4, 23.1, 18.5,quiaternary C were missing; HRMS

(ES)m/zcalcd for G7H1sNeSCh ([M+H] ") 405.0456, found 405.0465

e

7-M ethyl-6-phenyl-3-(2,4,5,6tetrahydrocyclopenta|c]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.66)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyraze8-yl)-4H-(1,2,4}triazole
3-thiol (0.0500 g, 0.225 mmol) ar@tbromopropiophenoné.04® g, 0.225 mmoljn EtOH (2
mL) was heate at 95 € in a microwave for 90 minThe solventwas evaporated, and the
resultingresdue was dissolved i€H,Cl,, followed by treatmentvith sat. NgaCQO;. Thelayers
were separated and the aqueous phesere-extracted withCH,Cl,. The combined organic
phases were washed with brimgied(Na,SQy), ard concentrated in vacu@he resultingesidue
waspurified by chromatography o&iO, (10% MeOHCH,CI,) and providecb8 mg (6.6%) of
3.66asa solid: *H NMR (400 MHz,DMSO-ds, 1 0 0 AZ6p (bilis, 1 H)8.01(d, J = 7.2 Hz
2 H), 7.627.56(m, 3 H),4.96 (q,J= 7.2 H 1 H), 2.782.67 (M, 4 H),2.46(br s, 2 H),1.49 (d,J

= 7.2 Hz 3 H); HRMS (ES)n/zcalcd for GiH17NgS ([M+H]") 337.1230, found 337.1227.
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6-(4-Chlorophenyl)-7-methyl-3-(2,4,5,6tetrahydrocyclopenta[c]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.67)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.100 g, 0.450 mmol) and-l@&omao1-(4-chlorophenyl)propaii-one (0.11 g, 0.450
mmol) in EtOH (4 mL) was heated at 95 € ira microwave for 60 min.The solventwas
evaporated, and thesultingresdue was dissolved i€H,Cl,, followed by treatmenwith sat.
NaCOs. Thelayers were separated and the aqueous phasee-extracted withCH,Cl,. The
combinedorganic phases were washed with brideed (NaSQ,), and concentrated in vacuo
The resultingresidue waspurified by chromatography o&iO, (10% MeOHCH,CI,) and
provided47.1 mg (28%) of3.67asasolid: *H NMR (400 MHz,DMSO-d, 100 AC) U 12.
s, 1H)8.03(dJ=8.4Hz2H),7.63(dJ=8.4Hz2H),494(qJ=6.8Hz1H),2.71 (brs, 4
H), 2.43 (br s, 2 H)1.48 (d,J = 6.8 Hz 3 H); HRMS (ES)m/zcalcd for G7H16NsSCI ([M+H]")

371.0840, found 371.0837.

6-(4-Fluorophenyl)-7-methyl-3-(2,4,5,6tetrahydrocyclopenta[c]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.68)
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A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.100 g, 0.450 mmol) and-l#omao1-(4-fluorophenyl)propasi-one (0.04 g, 0.450
mmol) in EtOH (4 mL) was heatecat 95 € in a microwave for 60 minThe solventwas
evaporated, and thesultingresdue was dissolved i€H,Cl,, followed by treatmenwith sat.
NaCOs. Thelayers were separated and the aqueous phasee-extracted withCH,Cl,. The
combined organic phases were washed with pdned (Na,SOs), and concentrated in vacuo
The resultingresidue waspurified by chromatography o&iO, (10% MeOH/CH,CIl,) and
provided95.6 mg(60%) of3.68asasolid: Mp 233 C; IR (ATR) 3191, 2917, 1500, 1215, 859.2
cm®; 'H NMR (400 MHz,DMSO-d;, 1 00 AC) U 1 28.16(@, JE B Hz, 1sH), 8.08 H)
(d, J=6.8Hz, 1H), 7.39 (d J= 8.8 Hz 1H), 7.37 (d, J = 8.8 Hz, 1 H}%.95 (q,J = 7.2 HzZ 1 H),
2.71 (br s, 1 H)2.44 (br s, 2 H)1.48 (d,J = 6.8 Hz 3 H); "*C NMR (100 MHz,DMSO-ds, 100
A C) 165812, 162.7, 157.1, 139.1, 129.6, 129.5, 128.8, 128.8, 125.4, 115.7, 115.5, 31.5, 29.5,

23.3, 23.1, 8.5; HRMS (ES)m/zcalcd for GHidNeSF ([M+H]") 355.1141, found 355.1142

S
'
\N N
7/ ~NH
=N

7-M ethyl-6-phenyl-3-(4,5,6, #tetrahydro -2H-indazol-3-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine

(3.69)

A solution of 4-amino-5-(4,5,6, #tetrahydrelH-indazot3-yl)-4H-(1,2,4 }triazole 3-thiol
(0.0500 g, 0.212 mmol) an&bromopropiophenon€).045L g, 0.212 mmoljn EtOH (2mL)
was heatect 95 € in a microwave for90 min. The solventwas evaporated, and tihesulting

resdue was dissolved il€H.Cl,, followed by treatrent with sat. NaCOs. The layers were
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separated and the aqueous phaas re-extracted withCH,Cl,. The combined organic phases
were washed with brinaeried (Na&SQy), and concentrated in vacudhe resultingesidue was
purified by chromatography o08i0, (10% MeOHCH,CI,) and provided67.2 mg (90.80) of
3.69asa solid Mp 160 T: IR (ATR) 3137, 2924, 1566, 1445, 973 ¢nH NMR (400 MHz,
DMSOds, 1 0 012.81QBr s, it H), 8.00 (d, J = 7.2 Hz, 2 AB27.54 (m, 3 H),4.96 (qJ =

7.2 Hz 1 H), 2.702.60(m, 4 H),1.851.72(m, 4 H),1.47 (d,J = 7.2 Hz 3 H); **C NMR (100
MHz, DMSO-d, 100 15A% )139.1i, 132.4, 131.2, 128.5, 126.9, 115.3, 31.3, 22.4, 21.9,
20.4, 18.5 cnl, 1 aliphatic C and Jjuaternary C were missing; HRMS (EB)z calcd for

CigH1oN6S ([M+H]") 351.1392, found 351.1382

3-(3-(4-Fluorophenyl)-1H-pyrazol-5-yl)-7-methyl-6-phenyl-7H-[1,2 4]triazolo[3,4-b][1,3,4]thiadiazine

(3.70)

A solution of4-amino-5-(5-(4-fluoro-phenyl)2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol
(0.0500 g, 0.181 mmol) anZtbromopropiophenoné).0386 g, 0.181 mmol)n EtOH (2 mL)
was heatect 95 € in a microwave for90 min. The solventwas evaporated, and tihesulting
resdue was dissolved il€H,Cl,, followed by treatmentvith sat. NaCOs. The layers were
separated and the aqueous phaas re-extracted withCH,Cl,. The combined organic phases
were washed with brinaried (NaSQy), and concentrated in vacudhe resultingesidue was

purified by chromatography o08i0, (10% MeOHCH,CI,) ard provided66.8 mg (94.%0) of
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3.70asasolid: *H NMR (400 MHz,DMSO-ds, 1 0 0 A.@8)(d,Jix 6.8 Hz 2 H), 7.90 (d,J =
56 Hz 1 H),7.88 (d,J=5.6Hz 1H)),7.667.58(m, 3 H) 7.297.25(m, 3 H) 5.02 (qJ=7.2
Hz, 1 H), 1.50 (d,J = 7.2 Hz 3 H); HRMS (ES)m/zcalcd for GoHi6NeSF ([M+H] *) 391.1136,

found 391.1123

3-(3-(4-Fluorophenyl)-1H-pyrazol-5-yl)-6-(4-methoxyphenyl} 7-methyl-7H-[1,2 ,4]triazolo[ 3,4-

b][1,3,4]thiadiazine (3.71)

A solution of4-amino-5-(5-(4-fluoro-phenyl)2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol
(0.0500 g, 0.181 mmol) andiitomao1-(4-methoxyphenyl)propaf-one (0.040 g, 0.181 mmol)
in EtOH (2mL) was heted at 95 € ina microwave for 90 minThe solventwas evaporated,
and theresultingresdue was disslved in CH,Cl,, followed by treatmentvith sat. NaCOs. The
layers were separated and the aqueous pWasae-extracted withCH,Cl,. The combined
organic phases were washed with brimgied (NaSOQy), and concentrated in vacudhe
resultingresidue wagpurified by chromatography o8iO, (10% MeOHCH,Cl,) and provided
64 mg (841%) of3.71asapowder Mp 245 €; IR (ATR) 3075, 2932, 1603, 1443, 1254 ¢m
'H NMR (400 MHz,DMSO-ds, 1 0 0 AZ6)L (biils, 1 H), 8.08.89(m, 4 H),7.27-7.13 (m, 5
H), 4.99(m, 1 H), 3.89 (s, 3 H)1.48 (d,J = 7.2 Hz 3 H); **C NMR (100 MHz,DMSO-ds, 100
A C)1628, 162.1, 160.4, 157.8, 139.4, 130.6, 128.9, 127.1, 124.3, 115.2, 115.0, 1243, 10

55.1, 31.2, 18.94RMS (ES)m/zcalcd for GiH1gNeSFO ([M+H]) 421.1247found 421.1237
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Cl
3-(3-(4-Chlorophenyl)-1H-pyrazol-5-yl)-6-(4-methoxyphenyl) 7-methyl-7H-[1,2,4]triazolo[ 3,4

b][1,3,4]thiadiazine (3.72)

A solution of 4-amino-5-(5-(4-chloro-phenyl}2H-pyrazot3-yl)-4H-(1,2,4)triazole3-
thiol (0.0500 g, 0.171 mmol) andi#omo 1-(4-methoxyphenyl)propad-one (0.0415 g, 0.17
mmol) in EtOH (2 mL) was heted at 95 € in a microwave for 90 minThe solventwas
evaporated, and thesultingresdue was dissolved i€H,Cl,, followed by treatmenwith sat.
NaCOs. Thelayers were separated and the aqueous phasee-extracted withCH,Cl,. The
combined organic phases were washed with pdnied (Na,SOs), and concentrated in vacuo
The resultingresidue waspurified by chromatography o&iO, (10% MeOH/CH,CIl,) and
provided53.9 mg (72.2%) 08.72as a powder Mp 258 C; IR (ATR) 3070, 2924, 1603, 1439,
1254, 1027 ci; *H NMR (400 MHz,DMSO-ds, 1 00 AC) U 13806&J%Hhx s,
Hz, 2 H), 7.87 (br s, 2 H)7.51 (br s, 2 H)7.29 (br s, H), 7.14 (d,J=8 Hz 2 H), 5.01:5.00 (m
1 H),3.89 (s, 3 H)1.48 (d,J = 7.2 Hz 3 H); **C NMR (100 MHz,DMSO-ds, 1 0 0 A&2p, U
128.9, 128.3, 126.7, 124.3, 114.4, 102.9, 31.2, 29.9, I&Qaternary C were missing; HRMS

(ES)m/zcalcd for GiH1gNsSCIO ([M+H]") 437.0951, found 437.0954.
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Cl
3-(3-(4-Chlorophenyl)-1H-pyrazol-5-yl)-7-methyl-6-phenyl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine

(3.73)

A solution of 4-amino-5-(5-(4-chloro-phenyl}2H-pyrazot3-yl)-4H-(1,2,4)triazole3-
thiol (0.0500 g, 0.171 mmol) anZtbromopropiophenoné).0364 g, 0.1 mmol)in EtOH (2
mL) was heted at 95 € in a microwave for 90 minThe solventwas evaporated, and the
resultingresdue was dissolved i€H,Cl, followed by treatmentith sat. NgaCQOs. Thelayers
were separated and the aqueous phesere-extracted withCH,Cl,. The combined organic
phases were washed with brimkgied(NaSQy), and concentrated in vacubhe resultingesidue
was purified by chromatography o8iO, (10% MeOHCH,CI,) ard provided58.2 mg (83.80)
of 3.73asasolid: Mp 246 T; IR (ATR) 3144, 2924, 1443, 1307, 1087, 954 ctH NMR (400
MHz, DMSO-ds, 1 0 0 A7) (br §, 1 H), 8.08 (d,= 6.4 Hz 2 H), 7.87 (br s, 2 H)7.647.60
(m, 3 H),7.51 (br s, 3 H)7.29 (br s 1H), 5.02 (q,J = 8 Hz 1 H), 1.51 (d,J = 7.2 Hz 3 H); °C
NMR (100 MHz,DMSO-ds, 1 0 0 A &2)3, 181.4, 128.6, 128.3, 127.0, 126.7, 103.0, 31.44,
18.77, 7 *3C peaks were missindiRMS (ES)m/zcalcd for GoH17NgSCI ([M+H]") 407.08486,

found 407.0837
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7-M ethyl-6-phenyl-3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.74)

A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0500 g,
0.194 mmol) an@-bromopropiophenong.0412 g, 0.194nmol) in EtOH (2mL) was heted at
95 € in a microwave for 90 minThe solventwas evaporated, and thesultingresdue was
dissolved inCH.Cl,, followed by treatmentvith sat. NgaCOs;. Thelayers were separated and the
agueous phaseasre-extracted withCH,Cl,. The combined organic phases were washed with
brine dried (NaSQy), and concentrated in vacudhe resultingresidue waspurified by
chromatography o&iO, (10% MeOHCH,CI,) and provideds7 mg (92.90) of 3.74asa solid:
Mp 206 T; IR (ATR) 3139, 30571607, 1452, 1308, 956 ¢in'H NMR (400 MHz,DMSO-d,
100 A.08)(dJi&F 6.4Hz, 2 H); 7.85(d,J= 7.2 Hz 2 H), 7.647.59(m, 3 H),7.48 (t,J= 7.6
Hz, 2 H), 7.38 (t,J=6.8 HZ 1 H), 7.26 (s, 1 H)5.02 (q,J= 7.2 Hz 1 H), 1.51(d, J= 7.2 Hz 3
H); ¥%c NMR (100 MHz,DMSO-ds, 1 0 0 A%B)3, 182.3, 131.4, 128.5, 128.4, 127.6, 127.2,
127.0, 125.0, 102.7, 31.5, 18.8gBaternary°C peakswere missing; HRMS (ESh/zcalcd for

CaoH1sN6S ([M+H]") 373.1235, found 373.1252
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6,7-Diphenyl-3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.81)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyraze8-yl)-4H-(1,2,4}triazole
3-thiol (0.100 g, 0.450 mmol), desyl chloride (0.104 g, 0.4%mol) and EN (0.130 mL, 0.900
mmol) in EtOH (4 mL) was stirred at 120 in a microwave for 60 minThe solventwas
evaporated, and thesultingresdue was dissolved i€H,Cl,, followed by treatmentith sat.
NaCOs. Thelayers were separated and #mueous phaseas re-extracted withCH,Cl,. The
combined organic phases were washed with bunied (NaSQ,), and concentrated in vacuo
The resultingresidue waspurified by chromatography o8iO, (10% MeOH/CH,CI,) and
provided75 mg 0f3.81 (42.0%) & a solid: Mp 257C; IR (ATR) 3247, 2926, 1622, 1445, 951
cm?; 'H NMR (400 MHz,DMSO-dg, 1 0 0 A.@8 (d,d= 7.2 Hz 2 H), 7.627.53(m, 3 H),
7.357.27(m, 5 H),6.29 (s, 1 Bl 2.882.73(m, 4 H), 2.48 (br s, 2 H)**C NMR (100 MHz,
DMSO-ds, 1 0 015%8¢946.0Qj 139.0, 135.5, 133.0, 131.4, 128.7, 128.6, 128.2, 127.0, 126.3,
125.4, 29.5, 23.5, 23.1, 1 aliphatic C anguaternary C were missing; HRMS (E8)zcalcd for

CasH1gNsS ([M+H]") 399.1392, found 399.1399.
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6-(3,4-Dichlorophenyl)-7-isopropyl-3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-

[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.82)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.150 g, 0.674 mmol)2-bromo1-(3,4-dichlorophenyl}3-methylbutarl-one (0.209 g,
0.674 mmol) and BN (0.136 g, 1.35 mmol) in EtOH (5 mL) wastirred at 120C in a
microwave for 60 minThe solventwas evaporated, and thesultingresdue was dissolved in
CH.Cl,, followed by treatmenwith sat. NaCOs. The layers were separated and the aqueous
phasewas re-extracted withCH,Cl,. The combined organic phases were washed with ,brine
dried (N&SQOy), and concentrated in vacuoThe resulting residue was purified by
chromatography 0%i0O, (10% MeOHCH,CI,) and provided 182 mg (62%) 8f82 asa solid:

Mp 150C ; IR (ATR) 3161, 2958, 1446, 1368, 952 ¢ntH NMR (400 MHz,DMSO-ds, 100
A C)12.76 (s, 1 H), 8.30 (s, 1 H), 8.04 (= 8.4 Hz, 1 H), 7.81 (d] = 8.4 Hz 1 H), 4.80 (d,)
= 7.6 Hz, 1 H), 2.74 (br s, 4 H), 2.46 (br s, 2 H), 1.97 (m, 1 H), 0.93%d6.8 Hz, 6 H);*C
NMR (100 MHz, DMSO-d, 100 153 139.8, 134.2, 131.8, 130.7, 128.9, 127.2, 125.4,
42.4, 30.5, 29.6, 23.3, 23.1, 19.2, 18.0, 4 quaterii@rypeakswere missing;HRMS (ES)m/z

calcd for GeH1oNgSCl, ([M+H] ) 433.0763, found 433.0752.
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7-1sopropyl-6-(4-methoxyphenyl)-3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-

[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.83)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.0600 g, 0.270 mmoB;broma 1-(4-methoxyphenyb3-methylbutarl-one (0.0732 g,
0.270 mmol) and BN (0.0546 g, 0.540 mmol) in EtOH (4 mL) wasrred at 120C in a
microwavefor 2 h The solventwas evaporated, and thiesulting resdue was dissolved in
CH.Cl,, followed by treatmentith sat. NaCOs. The layers were separated and the aqueous
phasewas re-extracted withCH,Cl,. The combined organic phases were washed lritine,
dried (N&SQOy), and concentrated in vacuoThe resulting residue was purified by
chromatography o8i0O, (10% MeOHCH,CI,) and provided 65.2 m1%)3.83asa solid: Mp
117€ ; IR (ATR) 3168.6, 2959.8, 1602.9, 1446.4, 1258.1'chid NMR (400 MHz,DMSO-d,
100 AZ6p (biis, 1 H), 8.04 (d,= 8.8 Hz, 2 H), 7.11 (d] = 9.2 Hz, 2 H), 4.73,.70 (m, 1
H), 3.88 (s, 3 H), 2.72.62 (m, 4 H), 2.46 (br m, 2 H), 1.9789 (m, 1 H), 0.99.92 (m, 6 H);
C NMR (100 MHzDMSO-ds, 1 0 0167A9C156.9139.8, 129.0, 125.7, 125.2, 114.2, 55.1,
42.6, 30.5, 29.5, 23.3, 23.1, 19.3, 18.1, 3 quaterii@rypeakswere missingHRMS (ES)m/z

calcd for GoH23NeSO ([M+H] ") 395.1649, found 395.1638.
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7-1sopropyl-6-(4-methoxyphenyl)-3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.84)

A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0600 g,
0.232 mmol),2-bromao-1-(4-methoxyphenyb3-methylbutarl-one (0.0630 g, 0.232 mmol) and
Et:N (0.0470 g, 0.465 mmol) in EtOH (4 mL) wasrred at 120 in a microwave for 2 hThe
solvent was evaporated, and thesulting resdue was dissolved irCH,Cl,, followed by
treatmentwith sat. NgaCOs;. Thelayers were separated and the aqueous plasee-extracted
with CH,Cl,. The combined organic phases were washed with ,bdried (N&SQO,), and
concentrated in vacuodrhe resultingresidue wasurified by chromatography o8i0O, (10%
MeOH/CH,Cl,) and provided 59.4 mg (59%) 8f84 asa solid: *H NMR (400 MHz,DMSO-ds,
100 AZep(bris, 1 H), 8.09 (d)=8.8 Hz, 2 H), 7.86 (d] = 7.2 Hz, 2 H), 7.49 (= 7.2
Hz, 2 H), 7.38 (tJ = 7.2 Hz, 1 H), 7.25 (&, H), 7.14 (d,) = 8.8 Hz), 4.78 (d, 7.6 Hz, 1 H), 3.89
(s, 3 H), 2.000.92 (m, 1 H), 0.93 (ddJ = 2.8, 6.8 Hz, 6 H))HRMS (ES) m/z calcd for

CaaH2sN6SO ([M+H] ") 431.1649, found 431.1638.
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7-Benzyt6-(3,4-dichlorophenyl)-3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-

[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.85)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.100 g, 0.450 mmolR-broma1-(3,4-dichlorophenyh3-phenylpropari-one (0.161 g,
0.450 mmol), and BN (0.0911 g, 0.900 mmol) in EtOH (4 mL) wasirred at 120C in a
microwave for 1 hThe solventwas evaporated, and thiesulting resdue was dissolved in
CH.Cl,, followed by treatmentith sat. NaCOs. The layers were separated and the aqueous
phasewas re-extracted withCH,Cl,. The combined organic phases were washed with ,brine
dried (N&SQOy), and concentrated in vacuoThe resulting residue was purified by
chromatography 0%i0O, (10% MeOHCH,CI,) and provided 140 m{54%) of 3.85asa solid:

'H NMR (400 MHz,DMSO-ds, 1 0 0 AZ71 (bilis, 1 H), 8.01 (s, 1 H), 7.85 {d 6.8 Hz, 1
H), 7.70 (dJ = 8.4, 1 H), 7.2&.16 (m, 5 H), 5.18 () = 7.2 Hz, 1 H), 3.08.01 (m, 3 H), 2.75
(brs, 4 H), 2.47 (br s, 2 HHRMS (ES)m/zcalcd for GsH19NeSCl> ([M+H] ) 481.0763, found

481.0754.
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7-Benzyl6-(4-methoxyphenyl)3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4

b][1,3,4]thiadiazine (3.86)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazde-
3-thiol (0.0600 g, 0.270 mmol2-bromao-1-(4-methoxyphenyb3-phenylproparil-one (0.0862 g,
0.270 mmol), and BN (0.0546 g, 0.540 mmol) in EtOH (4 mL) wasirred at 120C in a
microwave for 1 hThe solventwas evaporated, and thiesulting resdue was dissolved in
CH.Cl,, followed by treatmentith sat. NaCOs. The layers were separated and the aqueous
phasewas re-extracted withCH,Cl,. The combined organic phases were washed with ,brine
dried (N&SQOy), and concentrated in vacuoThe resulting residue was purified by
chromatography 08i0, (10% MeOH/CH,Cl,) and provided 98.1 mg (8298)86asa solid: 'H
NMR (400 MHz,DMSO-ds, 1 0 0 AR (biis, 1 H), 7.90 (d,= 8.8 Hz, 2 H), 7.24.17 (m,

5 H), 7.04 (dJ = 8.8 Hz, 2 H), 5.10 (t) = 6.8 Hz, 3 H), 3.08 (dd] = 6 Hz, 14 Hz, 2 H), 2.87
2.72 (m, 4 H), 2.47 (br s, 2 HHRMS (ES)m/z calcd for G4H2aNeSO ([M+H] ") 433.1649,

found 433.1637.
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7-Benzyt6-(3,4-dichlorophenyl)-3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.87)

A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.100 g,
0.387 mmol), 2-broma1-(3,4-dichlorophenyh3-phenylproparl-one (0.139 g, 0.387 mmol),
and EtN (0.0784 g, 0.774 mmol) in EtOH (4 mL) watsred at 120C in amicrowave for 1 h
The solventwas evaporated, and thmesultingreddue was dissolved i€H,Cl,, followed by
treatmentwith sat. NaCOs;. Thelayers were separated and the aqueous plasee-extracted
with CH,Cl,. The combinedorganic phases were washed with byridkgied (Na&SO,), and
concentrated in vacuorhe resultingresidue wasurified by chromatography 08iO, (10%
MeOH/CH.Cl,) and provided 176 m{B8%)of 3.87asa solid: *H NMR (400 MHz,DMSO-d,
100 A3Xg (bisl H), 8.08 (brs, 1 H), 7.88 (brs, 3 H), 7.75 (br s, 1 H), 7.5D<t6.4 Hz,
2 H), 7.417.38 (m, 1 H), 7.2Z.13 (m, 6 H), 5.25 () = 7.2 Hz, 1 H), 3.13.01 (m, 2 H);

HRMS (ES)m/zcalcd for GeH1gNsSCl, ((M+H] ") 517.0763, found 517.0747.
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7-Benzyt6-(4-methoxyphenyl)3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.88)

A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0600 g,
0.232 mmol) 2-bromao-1-(4-methoxyphenyb3-phenylproparil-one (0.0741 g, 0.232 mmol), and
Et:N (0.0470 g, 0.465 mmol) in EtOH (4 mL) wsasrred at 120 in a microwave for 1 hThe
solvent was evaporated, and thesulting resdue was dissolved irCH,Cl,, followed by
treatmentwith sat. NaCOs;. Thelayers were separated and the aqueous plasee-extracted
with CH,Cl,. The combined organic phases were washed with ,bdried (N&SQO,), and
concentrated in vacuorhe resultingresidue wasurified by chromatographynoSiO, (10%
MeOH/CH,Cl,) and provided 104 mg (94%) 8f88asa solid: *H NMR (400 MHz,DMSO-d,
100 AZ5B8 (biis, 1 H), 7.97 (d,= 8.4 Hz, 2 H), 7.86 (d] = 7.6 Hz, 2 H), 7.49 (§ = 7.2
Hz, 2 H), 7.39 (t) = 7.2 Hz, 1 H), 7.2&.14 (m, 6 H), 7.07 (d] = 8.4 Hz, 2 H), 5.17 (t} = 7.2
Hz, 1 H), 3.163.05 (m, 2 H)HRMS (ES)m/zcalcd for G7;H23NgSO ([M+H] ) 479.1649, found

479.1633.

101



6-(3,4-Dichlorophenyl)-7-iso-butyl -3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-

bj[1,3,4]thiadiazine (3.89)

A solution of4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.0800 g,
0.310mmol) 2-bromao-1-(3,4-dichlorophenyh4-methylpentarl-ong0.100 g, 0.310 mmol), and
EtN (0.0627 g, 0.619 mmolh EtOH (4 mL) wasstirred at 120 in a microwave for 1 hThe
solvent was evaporated, and thesulting resdue was dissolved irCH,Cl,, followed by
treatmentwith sat. NaCOs. Thelayers were separated and the aqueous plasee-extracted
with CH,Cl,. The combined organic phases were washed with ,bdried (N&SQO;), and
concentrated in vacuorhe resultingresidue wasurified by chromatography 08i0O, (10%
MeOH/CH,Cl,) and provided 121 m{B1%)of 3.89asa solid: *H NMR (400 MHz,DMSO-d,
100 €) Ui 13.67 (br s, 1 H), 8.29 (s, 1 H), 8.03 (d= 8.4 Hz, 1 H), 7.86 (dJ = 8.4 Hz, 3 H),
7.487.26 (M, 4 H), 4.95 (q] = 6 Hz, 1 H), 1.911.81 (m, 1 H), 1.611.49 (m, 2 HYHRMS (ES)

m/zcalcd for GsH21NeSCl ([M+H] ™) 483.0920, found 483.0908.
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7-iso-Butyl-6-(4-methoxyphenyl) 3-(3-phenyl-1H-pyrazol-5-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.90)

A solution of 4-amino-5-(5-phenyt2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.100 g,
0.387 mmol),2-bromo 1-(4-methoxyphenyb4-methylpentarl-one (0.110 g, 0.387 mmol), and
Et;N (0.0784 g, 0.774 mmol) in EtOH (4 mL) wasrred at 120C in a microwave for 1 bur.
The solventwas evaporated, and thesultingresdue was dissolved i€H.Cl,, followed by
treatmentwith sat. NgaCOs;. Thelayers were separated and the aqueous plasee-extracted
with CH,Cl,. The combined organic phases were washed with ,bdried (N&SQO,), and
concentrated in vacuodrhe resultingresidue wasurified by chromatography o8i0O, (10%
MeOH/CH,Cl,) and provided 150 m(B7%) of 3.90asa solid: *H NMR (400 MHz,DMSO-ds,
100 2A3®3 (bris, 1 H), 8.06 (d,= 8.4 Hz, 2 H), 7.86.83 (M, 2 H), 7.57.49 (m, 2 H),
7.40 (d,J = 6.4 Hz, 1 H), 7.26 (br s, 1 H), 7.17 = 8.4 Hz, 1 H), 7.06 (d] = 8.4 Hz, 2 H),
4.91 (9,d = 5.2 Hz, 1 H), 3.90 (s, 3 H), 1.9284 (m, 1 H), 1.61.49 (m, 2 H)HRMS (ES)m/z

calcd for G4H25N6SO ([M+H] *) 445.1805, found 445.1793.
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6-(3,4-Dichlorophenyl)-7-iso-butyl -3-(2,4,5,6tetrahydrocyclopenta[c]pyrazol-3-yl)-7H-

[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.91)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyraze8-yl)-4H-(1,2,4}triazole
3-thiol (0.100 g, 0.450 mmolR-bromao1-(3,4-dichlorophenyl4-methylpentaril-one (0.146 g,
0.450 mmol), and BN (0.0911 g, 0.900 mmol) in EtOH (4 mL) wasirred at 120C in a
microwave for 1 hThe solventwas evaporated, and thiesulting reddue was dissolved in
CH.Cl,, followed by treatmentwith sat. NaCOs. The layers were separated and the aqueous
phasewas re-extracted withCH,Cl,. The combined organic phases were washed with ,brine
dried (Na&SQy), and concentrated in vacuoThe resulting residue was purified by
chromatography 0%iO, (10% MeOHCH,CI,) and provided 133 m{56%) of 3.91 asa solid:

'H NMR (400 MHz,DMSO-dg, 1 0 0 AZ7)L (bris, 1 H), 8.24 (s, 1 H), 7.98 (d&; 2 Hz, 8.4
Hz, 1 H), 7.83 (dJ = 8.8 Hz, 1 H), 4.90 () = 7.6 Hz, 1 H), 2.73 (br s, 4 H), 2.47 (br s, 2 H),

1.891.79 (m, 1 H), 1.58.52 (m, 2 H);HRMS (ES)m/z calcd for GoH21iNeSCl> ([M+H] ")
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7-iso-Butyl-6-(4-methoxyphenyl)-3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-

447.0920, found 447.0911.

[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.92)
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A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.100 g, 0.450 mmol)2-broma 1-(4-methoxyphenyb4-methylpentaril-one (0.128 g,
0.450 mmol), and BN (0.0911 g, 0.900 mmol) in EtOH (4 mL) wasirred at 120C in a
microwave for 1 bur. The solventwas evaporated, and thesultingresdue was dissolved in
CH.Cl,, followed by treatmentvith sat. NgCOs. The layers were separated and the aqueous
phasewasre-extracted withCH,Cl,. The combinerganic phases were washed with byidieed
(N&S(Oy), and concentrated in vacubhe resultingesidue wagurified by chromatography on
Si0, (10% MeOHCH,CI,) and provided 120 m(55%) of 3.92asa solid: *H NMR (400 MHz,
DMSOds, 1 0 0  AZ6H (bfis, 1 H), 8.03.97 (m, 2 H), 7.14.03 (m, 2 H), 4.85 (t) = 6.4
Hz, 1 H), 3.88 (s, 3 H), 2.72 (br s, 4 H), 2.44 (br s, 2 H),-1.89 (m, 1 H), 1.53.51 (m, 2 H),

0.960.93 (m, 6 H)HRMS (ES)m/zcalcd forCpiH2sNsSO ([M+H] ") 409.1805, found 409.1796.
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7,7-Dimethyl-6-phenyl-3-(2,4,5,6tetrahydrocyclopenta[c]pyrazol-3-yl)-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.79

A solution of 2-bromoisobutyrophenone (0.100 g, 0.440 mmobAmino-5-(1,4,5,6
tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole-3-thiol (0.300 g, 1.32 mmol) and Et3N
(0.223 g, 2.20 mmol) in EtOH (5 mL) was stirred at@®0for 8 hand then concentrated under
reduced pressur&@he residue was diluted witlats NaHCQ solution and extracted with EtOAc.

The organic layer was dried over J$&, and concentrated under reduced pressuregthdting
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residue was purified by column chromatographySo@, with EtOAc/MeOH (20:1) to give 63
mg (41%) of 3.75asasolid: '"H NMR (400 MHz,DMSO-d;, 1 00 AC) U 1)27582 ( br
7.51(m, 5 H),2.66-2.58(m, 4 H),2.342.33(m, 2 H),1.61 (s, 6 B HRMS (ES)m/z calcd for

C1gH1oNgS ([M+H]+) 351.1386, found 351.1379
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6-(3,4-Dichlorophenyl)-7,7-dimethyl-3-(2,4,5,6tetrahydrocyclopentalc]pyrazol-3-yl)-7H-

[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.80)

A solution of4-amino-5-(1,4,5,6tetrahydrecyclopentapyrazeB-yl)-4H-(1,2,4}triazole
3-thiol (0.139 g, 0.623 mmy 2-bromao1-(3,4-dichlorophenyl)propaii-one (0.221 g, 0.748
mmol), and EN (0.189 g, 1.87 mmolin EtOH (4 ml was heated at 95 € immicrowave for a
total of 90 min.After cooling tort, the reation mixture was treated witras NgCO; and the
resulting precipitate was filtered, washed withQtHand dried(NaSQy). Decantdion of the
residue in dryhexane provided74 mg (®.7%) of3.80asasolid: Mp 232 C; IR (ATR) 3098,
2900, 1681, 1452, 1031, 816 ¢ntH NMR (400 MHz,DMSO-dg, 100A C )12.68 (br s, 1 H),
7.86 (s, 1 H)7.75 (d,J=8.4Hz 1 H),7.60 (d J= 7.6 Hz 1 H), 2.642.61(m, 4 H),2.37 (br s, 2
H), 1.63 (s, 6 H)**C NMR (100 MHz,DMSO-ds, 1 0 0 A&L), 1411.0, 133.7, 132.9, 131.1,
130.1, 130.0, 128.2, 42.6, 25Z8.6, 1 aliphatic C and guaternary C were missing; HRMS (ES)

m/zcalcd for GgH17NeSCh ([M+H] ") 419.0612, found 419.0630
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3-(3-(4-Chlorophenyl)-1H-pyrazol-5-yl)-7,7-dimethyl-6-phenyl-7H-[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazine (3.76)

A solution of 2-bromoisobutyropenone (0.233 g, 1.02 mmol)ahino-5-(5-(4-chloro-
phenyl}2H-pyrazot3-yl)-4H-(1,2,4)triazole3-thiol (0.100 g, 0.342 mmol) and 4&t (0.143 mL,
1.02 mmol) in EtOH (4 mLwas stirredat 95 € in a microwave for a total of 90 mirAfter
cooling tort, the reation mixture was treated wittas NaCOs; and the resulting precipitate was
filtered, washed with kD, and dried (NaSQ,). Decanttion of the residue in drjhexane
provided90 mg (62.9%)of 3.76asasolid: Mp 275 €C; IR (ATR) 3150, 3027, 1582, 1452, 1195,
805 cm’; 'H NMR (400 MHz,DMSO-d;, 1 00 AC) U 1:27.76(4J=(618 Hz =H), 1
7.627.48(m, 7 H),7.13 (s, 1 H) 1.64 (s, 6 H)}*C NMR (100 MHz,DMSO-ds;, 1 0 0 A C)
163.9, 141.6, 133.4, 132.3, 129.6, 128.3, 92726.6, 102.9, 42.7, 26.2,cuaternary C were

missing; HRMS (ESin/zcalcd for GiH1gNsSCI ((M+H]") 421.1002, found 421.1016
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6-(4-M ethoxyphenyl) 7-methyl-3-propyl -7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.100)

A solution of 4-amino-5-propyt4H-[1,2,4]triazole3-thiol (0.0600 g, 0.379 mmol)-

bromo 1-(4-methoxyphenyl)propat-one (0.0922 g, 0.379 mmol), and;Et(0.0767 g, 0.758
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mmol) in EtOH (4 mL) wasstirred at 120C in a microwave for 1 h. The solvenwas
evaporated, and thesultingresdue was dissolved in CEl,, followed by treatmenwith sat.
NaCOs. Thelayers were separated and the aqueous phasee-extracted withCH,Cl,. The
combined organic phases were washed with pdned (Na,SOs), and concentrated in vacuo
The resultingresidue waspurified by chromatography o&iO, (10% MeOHCH,CI,) and
provided 89.4 mg (78%) d3.100asa solid: Mp 135€C ; IR (ATR) 3059, 2956, 1605, 1458,
1184, 988 crit; *H NMR (400 MHz,DMSO-dg) 80 (d,J = 8.8 Hz, 2 H), 7.13 (d] = 8.8 Hz,
2 H), 5.00 (qJ = 7.2 Hz, 1 H), 3.85 (s, 3 H), 2.9186 (m, 2 H), 1.8€..70 (m, 2 H), 1.34 (d] =
7.2 Hz, 3 H), 0.94 (t) = 7.6 Hz, 3 H);"*C NMR (125 MHz,DMSO-ds) 162.3, 157.1, 153.0,
138.4, 129.1, 124.6, 114.7, 55.6, 31.4, 25.8, 20.04,183.5; HRMS (ES) m/z calcd for

C1sH1sN4SO ([M+H]") 303.1280, found 303.1268.

3-Benzyl6-(4-methoxyphenyl)-7-methyl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.101)

A solution of 4-amino5-benzyt4H-1,2,4triazole 3-thiol (0.0600 g, 0.291 mmol)2-
bromo 1-(4-methoxyphenyl)propatt-one (0.0707 g, 0.291 mmol), and J&t (0.0589 g, 0.582
mmol) in EtOH (4 mL) wasstirred at 120C in a microwave for 2 h The solventwas
evaporated, and thesultingresdue was dissolved i€H,Cl,, followed bytreatmentwith sat.
NaCOs. Thelayers were separated and the aqueous phasee-extracted withCH,Cl,. The
combined organic phases were washed with buned (Na&aSQy), and concentrated in vacuo

The resultingresidue waspurified by chromatography o&iO, (10% MeOHCH,CI,) and
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provided 67.8 mg (67%) &.101asa solid: '"H NMR (400 MHz,DMSO-dg) 7195 (d,J = 8.8
Hz, 2 H), 7.337.20 (m, 5 H), 7.11 (d] = 8.8 Hz, 2 H), 4.99 (9] = 7.2 Hz, 1 H), 4.32 (s, 2 H),
3.85 (s, 3 H), 1.26 (dJ = 7.2 Hz, 3 H);HRMS (ES)m/z calcd for GgH1sN4SO ([M+H]")

351.1274, found 351.1263.
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3-1sopropyl-6-(4-methoxyphenyl)7-methyl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.102)

A solution of4-amino-5-(propan2-yl)-4H-1,2,4triazole 3-thiol (0.0600 g0.379 mmol),
2-bromao 1-(4-methoxyphenyl)propat-one (0.0922 g, 0.379 mmol), and &t (0.0767g, 0.758
mmol) in EtOH (4 mL) wasstirred at 120C in a microwave for 2 h The solventwas
evaporated, and thesultingresdue was dissolved i€H,Cl,, followed by treatmenwith sat.
NaCOs. Thelayers were separated and the aqueous phasee-extracted withCH,Cl,. The
combined organic phases were washed with budnied (NaSQ,), and concentrated in vacuo
The resultingresidue waspurified by chromatography orSiO, (10% MeOHCH,CI,) and
provided 97.1 mg (85%) d3.102asa solid: Mp 141 € ; IR (ATR) 3061, 2965, 1607, 1456,
1185, 988 crif; *H NMR (500 MHz,DMSO-ds) 8100 (ddd,J = 2.4 Hz, 4.4 Hz, 8 Hz, 2 H),
7.14 (dddJ = 2.4 Hz, 4 Hz, 8 Hz, 2 H), 5.00 (@ 6 Hz, 1 H), 3.86 (s, 3 H), 3.3834 (m, 1 H),
1.39 (d,J = 5.6 Hz, 3 H), 1.35 (d] = 5.6 Hz, 3 H), 1.31 (d] = 5.6 Hz, 3 H);HRMS (ES)m/z

calcd for GsHioN4SO ([M+H]') 303.1280, found 303.1285.
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6-(4-M ethoxyphenyl) 7-methyl-3-phenyl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.103)

A solution of 4-amina5-phenyt4H-1,2,4triazole2-thiol (0.100 g, 0.520 mmol)2-
bromao 1-(4-methoxyphenyl)propat-one (0.126 g, 0.520 mmol), and 4t (0.105 g, 1.04
mmol) in EtOH (4 mL) wasstirred at 120C in a microwave for 90 minThe solventwas
evaporated, and thesultingresdue was dissolved i€H,Cl,, followed by treatmentith sat.
NaCOs. Thelayers were separated and the aqueous phasee-extracted withCH,Cl,. The
combined organic phases were washed with budnied (NaSQ,), and concentrated in vacuo
The resultingresidue waspurified by chromatography o&iO, (10% MeOHCH,CI,) and
provided 141 md81%) of 3.103asa solid: '"H NMR (300 MHz,DMSO-ds)  8i20-7.97 (m, 4
H), 7.617.56 (m, 3 H), 7.13 (d] = 8.7 Hz, 2 H), 5.04 (q] = 7.2 Hz, 1 H), 3.85 (s, 3 H), 1.44 (d,

J=7.2 Hz, 3 HYHRMS (ES)m/zcalcd for GgH17;N4SO ([M+H]") 337.1118, found 337.1110.

3-Benzyt6-(3,4-dichlorophenyl)-7-methyl-7H-[1,2,4]triazolo[3,4-b][1,3,4]thiadiazine (3.104)

A solution of 4-amine5-benzyt4H-1,2,4triazole-3-thiol (0.0800 g, 0.388 mmol)2-
broma1-(3,4-dichlorophenyl)propaii-one (0.109 g, 0.388 mmol), and 4&t (0.0785 g, 0.776
mmol) in EtOH (4 mL) wasstirred at 120C in a microwave for 2 h The solventwas

evaporated, and thesultingresdue was dissolved i€H,Cl,, followed by treatmenwith sat.

11C



NaCOs. Thelayers were separated and the aqueous phasee-extracted withCH,Cl,. The
combined organic phases were washed with pdned (Na,SO,), and concentrated in vacuo
The resultingresidue waspurified by chromatography o&iO, (10% MeOHCH,CIl,) and
provided 137 mg (91%) #&.104asasolid: 'H NMR (500 MHz,DMSO-ds) 785 (s, 1 H), 7.94
(d,J=2 Hz, 1 H), 7.85 (d) = 8.5 Hz, 1 H), 7.33.21 (m, 5 H), 5.00 (q] = 7 Hz, 1 H), 4.35 (d,
J =25 Hz, 2 H), 1.28 (dJ = 7 Hz, 3 H);HRMS (ES)m/zcalcd for GgH1sN4SCh ([M+H] ")

389.0389, foun®89.0377.
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