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Introduction

Interleukin-1B (IL-1P) is an inflammatory cytokine
that contributes to homeostasis in the human body
through its diverse physiological functions. IL-1p also
has pathological significance and plays an important
role in a broad spectrum of diseases, including cancer
and inflammatory diseases. IL-1p is initially produced
as an inactive precursor in the process of “priming”
by activation of the transcription factor NF-kB. The

1. IL-1p and its activation

IL-1P has diverse functions and plays important
roles in the adaptation of cells and in cellular and
tissue repair following damage by various physical,
chemical, and biological factors.!) On the other
hand, inappropriate activation of IL-1f leads to the
onset and/or progression of diseases. For example,
IL-1P3, mostly derived from macrophages, is implicated
in the progression of atherosclerosis.?) In a tumor
microenvironment, IL-1p can induce the recruitment
of tumor-associated macrophages (TAMs) and tumor
immunosuppressive myeloid-derived suppressor cells
(MDSCs), which promote tumor development in breast
cancer.”)

The release of IL-1f is regulated by two steps.
IL-1p is first synthesized as biologically inactive
pro-IL-1B (Step 1), then is activated by inflammasomes

cleavage of pro-IL-1p, called “processing”, is required
for the activation of IL-1B. The inflammasome, a
large molecular weight multi-protein complex, plays
an important role in “processing”. In this article, we
focus on the functions of inflammasomes involved in
the activation of IL-1P and consider inflammasome-
associated diseases and IL-1p inhibitors.

as the second step and subsequently released into
the external milieu® (Fig. 1). In Step 1, 1L-1B is
produced as a 269-AA precursor protein by NF-kB,
then is processed by caspase-1, also known as IL-1p-
converting enzyme (ICE), to release the mature IL-1p.
Step 2 is called “processing”. The IL-1p precursor
is also processed by other serine proteases such as
elastase, chymases, granzyme A, cathepsin G, and
proteinase-3, then binds to IL-1 receptors.>® Caspase-1
activation involves inflammasome activation machinery.
Briefly, upon the recognition of pathogens or cellular
damage by upstream pattern-recognition receptors, pro-
caspase-1 binds to an adopter protein ASC (apoptosis-
associated speck-like protein containing a caspase-
recruitment domain (CARD)) via a caspase-recruitment
domain: CARD), to initiate enforced-proximity
activation of caspase-1 in the inflammasome (Fig. 1).”®)



Autumn 2023 | No. 194 TCIMAIL

Crystals
Amyloids
etc.

@) @) Mitochondorion

N ER

stress
etc.

Various signals

NF-kB activation <€— %TLRS

Cathepsin B
(O=
K+
% PoX7 2 NLRP3
ATP
Inflammasome
ICE (Caspase 1)
proIL 1[3
proIL18
GSDMD

Step2

Step1

IL-1B o

IL18 ©o

Figure 1. Schematic representation of NLRP3 inflammasome activation

2. Inflammasomes

The inflammasome is a large protein complex
consisting of pattern recognition receptors (PRR)s, the
ASC adaptor protein, and pro-caspase-1. The NLRP3
inflammasome is well-characterized and is reportedly
activated by a wide range of pathogen-associated
molecular patterns (PAMP)s and damage-associated
molecular patterns (DAMP)s. The NLRP3 inflammasome
can oligomerize by sensing changes in the intracellular
environment through DAMPs and/or PAMPs: i.e., efflux
of potassium, mitochondrial and phagosomal injury-
induced reactive oxygen species (ROS), lysosomal
damage and the release of cathepsin B, all of which induce
the oligomerization of inflammasomes, leading to the
processing of pro-IL-1p into active IL-1f (Step 2).>!0)

Various NLRP3-activating PAMPs have been
reported; i.e., bacteria- or virus-derived RNAs, DNAs, or
lethal toxins, flagellin/rod proteins, muramyl dipeptide
(MDP), fungus-derived B-glucans, hypha mannan,

3. Inflammasome activation and diseases

3-1. Autoinflammatory diseases

Variation in the CIAS/ gene encoding NLRP3
(also called cryopyrin) of only a single amino acid
can constitutively activate the NLRP3 inflammasome,
leading to cryopyrin-associated periodic syndrome
(CAPS). CAPS was first identified after the discovery

zymosan, and protozoon-derived hemozoin.') NLRP3-
activating DAMPs have also been reported, i.e., self-
derived glucose, B-amyloid, hyaluronan, ATP, cholesterol
crystals, monosodium urate (MSU) crystals, calcium
pyrophosphate dihydrate (CPPD) crystals, environment-
derived alum, asbestos, silica, alloy particles, UV
radiation, and skin irritants.!) The activation of caspase-1
induces pyroptosis and the cleavage of IL-1p precursors.
Pyroptosis occurs by the cleavage of gasdermin
D (GSDMD) by activated caspase-1, generating a
plasma membrane pore due to the polymerization of
GSDMD.'>19

Non-canonical pathways of NLRP3 inflammasome
activation by inflammatory caspase-4 (human),
caspase-5 (human), and caspase-11 (mouse) have also
been characterized. LPS is recognized by the CARD of
caspase-4 (human) or caspase-11 (mouse), resulting in
activation of the NLRP3 inflammasome.

of MLRP3 and is an autoinflammatory disease with
various manifestations but with the same causative
gene. Examples include familial cold autoinflammatory
syndrome (FCAS), Muckle-Wells syndrome (MWS),
neonatal-onset multisystemic inflammatory disease

|
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(NOMID)/chronic infantile neurological, cutaneous,
and arthritis syndrome (CINCA). Secretion of IL-1p is
increased without stimulation or by small amounts of
DAMPs or PAMPs. !6-2D)

Familial Mediterranean fever (FMF) is the most
common autoinflammatory disease and is an inherited
autosomal recessive disorder characterized by activation

3-2. Metabolic syndrome

The NLRP3 inflammasome is also involved
in low-grade subclinical inflammation induced by
chronic exposure to high concentrations of free
fatty acids and glucose, which reportedly cause
increased B-cell apoptosis and insulin resistance in
type 2 diabetic patients.?>"2”) In vivo experiments
showed that islet amyloid polypeptide oligomers are
co-produced with insulin and activate the NLRP3
inflammasome.?®2) High concentrations of glucose
activate intracellular NF-«xB, leading to the production
of IL-1B precursors.?” Amyloid-B can induce IL-1pB
via NLRP3 inflammasomes in a process involving the

of the pyrin inflammasome due to mutations in the
MEFV gene encoding the mutant pyrin.??) Other
autoinflammatory diseases characterized by increased
IL-1pB secretion include NLRP12 autoinflammatory
syndrome and high IgD syndrome (HIDS)/mevalonate
kinase deficiency (MKD).23?%

phagocytosis of amyloid-f§ and subsequent lysosomal
damage and release of cathepsin B in glial cells in
patients with Alzheimer's disease (FAD).3® We have
shown that direct interaction of amyloid peptides
with NLRP3 in a cell-free system using a wheat germ
cell-free synthetic system can promote the formation
of NLRP3 inflammasomes.?") Several crystals also
activate the NLRP3 inflammasome. For example,
cholesterol crystals cause atherosclerosis, and sodium
urate crystals cause gout.’?) The above diseases activate
inflammasomes and thus they can be referred to as
inflammasomopathies.3?)

3-3. Chronic inflammation and malignant tumors

Chronic inflammation increases the risk of
malignant tumor.>® High expression of IL-1p is
associated with human breast cancer tumor progression
and prognosis.®> The expression of IL-1B and of its
receptors in human breast carcinoma tissues leads

4. IL-18 and inflammasome activation

IL-18 is an IL-1 family cytokine and can
be processed by caspase-1. The pathogenesis of
IL-1-related diseases suggests the involvement of
IL-18.37) IL-18 was originally identified as an interferon
(IFN)-y-inducing factor.>® IL-18 is the factor most
structurally related to IL-1p. IL-18 is synthesized

5. Inflammasome inhibitors

5-1. KN3014

KN3014: N-(2-(1-Methyl-1,2,3,4-tetrahydroquinolin-
6-yl)-2-(piperidin-1-yl)ethyl)-2-(o-tolyloxy)acetamide
(C26H35N302) has a molecular weight of 422 and
contains a piperidine ring. KN3014 was selected from
compounds that directly inhibit the interaction between
the PYD domains of NLRP3 and ASC by protein-protein
interaction inhibition screening of wheat germ cell-free
synthesized proteins. The interaction between the PYD
domains of AIM2 and ASC was also inhibited, suggesting
that the compound has affinity for the PYD domain of
ASC.*) KN3014 at a concentration of 50 uM completely

I4

to the activation of malignant cells, contributing to
angiogenesis, tumor growth, and tumor invasion in
the cancer microenvironment.3® Thus, inflammasome
activation could be an important therapeutic target for
malignant tumors.

as a 24 kDa protein, which is cleaved by activation
of caspase-1 through inflammasome formation to a
mature, biologically active 17 kDa form.3*4® IL-1B is
biologically active in the pg/mL order, whereas IL-18
functions at levels of 10-20ng/mL or higher for in vitro
activation.*!4?)

inhibits the secretion
of IL-1p by auto-
inflammation from
peripheral blood
mononuclear
cells derived N
from patients KN3014 CHa
with Muckle-Wells syndrome and does not inhibit the
production of TNFa, indicating that it does not act in the
Step 1 priming of IL-1p activation.*?)
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5-2. Arglabin

Arglabin is a sesquiterpene-y-lactone extracted
from the herb Artemisia glabella. Mouse peritoneal
macrophages were pretreated with LPS (10 ng/mL) for 2
hours, incubated in the presence or absence of arglabin (50
nmol/L) for 1 hour, then cholesterol crystals (1 mg/mL)
were added to all of the samples. After 6 hours of
incubation, the expression of NLRP3, an IL-1p precursor,
as well as caspase-1 precursor, and active caspase-1 in

5-3. Dapansutrile (OLT1177)

Dapansutrile is an orally available sulfonyl
compound that inhibits the release of IL-1pB and
IL-18, but not of TNFa. Dapansutrile thus inhibits
Step 2 without affecting Step 1 in the presence of LPS
(1 pg/mL) for 4 hours and inhibits IL-1p release after
stimulation with 10 pM nigericin or 5 mM ATP. There

5-4. Dexmedetomidine

Dexmedetomidine is an a2-adrenergic receptor
agonist effective in reducing IL-1p in lung parenchyma
and in alveolar lavage fluid due to hyperoxic conditions
in the lungs. Culturing RAW 264.7 mouse macrophage
cells in a medium containing 100 ng/mL LPS for
1 hour, then with 1 nM dexmedetomidine and 5 mM
ATP for 1 hour, inhibited IL-1p release into the

5-5. 3,4-Methylenedioxy-p-nitrostyrene (MNS)

3,4-Methylenedioxy-B-nitrostyrene (MNS) is a
B-nitrostyrene derivative exhibiting tyrosine kinase
inhibitory activity. Mouse bone marrow-derived
macrophages primed with LPS (100 ng/mL) for 4 hours,
treated with MNS in the range of 0.5-10 uM for 15
minutes, and incubated with ATP (5 mM) for 30 minutes,
inhibited IL-1f release into the culture supernatant in

5-6. MCC950/CRID3/CP456,773

MCC950 was selected from the compounds
from which diallyl sulfonylurea, a diabetes drug, was
identified. MCC950 inhibits IL-1f precursor processing
(Step 2).4849 Initial studies showed that the priming
of mouse bone marrow-derived macrophages with
10 ng/mL LPS or human peripheral blood monocyte-
derived macrophages with 1 pg/mL LPS for 3 hours,
followed by 5 mM ATP for 30 minutes or 10 pM
nigericin for 1 hour, suppressed the release of IL-18

5-7. Resveratrol

Resveratrol is a polyphenol found in grape peels.’?

Pretreatment of mesenchymal stem cells (MSCs) with
200 puM resveratrol for 1 hour before irradiation reduced
the expression of NLRP3 and IL-1f induced by 4 Gy of

all of the cell lysates were analyzed. O
There was no change in the amount
of IL-1p precursor, and activation
of active caspase-1 from caspase-1
precursor was inhibited, indicating

CHz 4

that this inhibitor specifically inhibits CHa
Step 2.4 Arglabin
was no significant difference in 0

the mRNA levels of the nlrp3, CHs—#—CHQCHZCN

asc, caspase-1, ill1f, and ill8

genes, suggesting it does not Dapansutrile (OLT1177)
affect priming (Step 1) in the formation of the NLRP3

inflammasome.*

culture medium and suppressed the  CHs
expression of NLRP3, pro-IL-1p, and _ CH3
caspase-1 precursor. These results
suggest that the inhibition of IL-1f N
release is not due to direct inhibition CHs

of the inflammasome but rather to the Dexmedetomidine
inhibition of priming (Step 1).49)

a dose—depe.nd.e.nt 0N~
manner. MNS inhibits >

only Step 2 because it

does not affect TNFq 3.4-Methylenedioxy-B-nitrostyrene (MNS)
production, an indicator of Step 1. MNS targets NLRP3
directly and inhibits oligomerization of the NLRP3
inflammasome (Step 2) by suppressing ATPase activity.*”
manner within the

range of 0.01-10 uM H /‘:\>—€OH

MCC950. MCC950 HNTN\S CHs
did not affect TNFa o A
production’ suggesting MCC950/CRID3/CP456,773
that MCC950 inhibits NLRP3 inflammasome
oligomerization (Step 2) by affecting the ATP binding
site of NLRP3.3%31)

in a dose-dependent

radiation, suggesting that
inflammasome inhibition
occurs at Step 1.3

OH
azas
OH

Resveratrol

|
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5-8. VX-765

VX-765 is an orally ingestible pro-drug that is
metabolized to VRT-043198, a competitive inhibitor of
caspase-1. IL-1pB release from PBMCs (isolated from
FCAS patients) was inhibited following incubation with

5-9. GW-405833

GW-405833 is an agonist of the cannabinoid (CB)
receptor 2 (CB2) for tetrahydrocannabidiol, the main
component of cannabis.’> GW-405833 affects the P2X7

5-10. Minocycline

Minocycline is a tetracycline antibiotic. Minocycline
inhibits the production of IL-1p and IL-18 from the BV2
mouse microglia cell line in a dose-dependent manner,
as determined using the ischemia-reperfusion model.
The production of TNFa and IL-6 was also suppressed,
suggesting that the suppression of IL-1p production

5-11. Cycloastragenol

Cycloastragenol is an aglycon derived from
the hydrolysis of astragaloside IV. Cycloastragenol
suppresses ER stress-induced ROS production from cells

5-12. Fraxinellone

Fraxinellone inhibits NF-kB in the macrophage cell
line RAW264.7.5 Fraxinellone (10-30 uM) inhibits LPS
(500 ng/mL)-induced IL-1p production from THP-1-
derived macrophages in a dose-dependent manner and
inhibits Step 1 IL-6 and TNF production. Caspase-1

C
LPS (0.01-10 ng/mL).5¥ o)

(0]
ATP receptor and inhibits (,:_)
activation of the NLRP3 CHsO
inflammasome.’® {
N~ “CHs
(0]
Cl

Cl

GW-405833

occurs at priming (Step CHa-CHa
1) rather than inhibition
of the inflammasome.>”)

OH
OH O OH O

Minocycline

stimulated by palmitate in a
dose-dependent manner.>®

HO' ﬁ Y
CH3CH; OH
Cycloastragenol

cleavage was also inhibited but the

expression levels of the inflammasome gHs;

components NLRP3, ASC, and caspase-1 (;Qo

were unaffected, suggesting a direct

action on inflammasomes.®" CHy  ©
Fraxinellone
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5-13. Glycyrrhizin and Isoliquiritigenin

Glycyrrhizin and isoliquiritigenin are the main
active ingredients of Chinese herbal medicines such as
Kanzo-to and Shakuyaku-kanzo-to. Glycyrrhizin and
isoliquiritigenin inhibit pro-IL-1p production in mouse
bone marrow-derived macrophages when incubated
with LPS (1 pg/mL) and isoliquiritigenin (1-10 uM)
or glycyrrhizin (0.1-1 mM) for 3 hours. When pre-
incubated with LPS (200 ng/mL) for 3 hours and with
glycyrrhizin or isoliquiritigenin and ATP, prolL-1p is not

5-14. Oridonine

Oridonine is a component of the herb yama-hakka,
found in Chinese herbal medicines such as Kami-shoyo-
san and Bofu-tsusho-san. Oridonine inhibits caspase-1
cleavage, IL-1p release, and pyroptosis in mouse bone
marrow-derived macrophages incubated with LPS (50
ng/mL) for 3 hours, followed by nigericin and 0.5-2

In summary

We reviewed inflammasome activation, related
diseases, and inflammasome inhibitors. The regulation
of inflammasome activation is more complicated
than described here and the pathophysiologies of
the resulting disease are even more complicated.
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Chemistry Chat

My Familiar Compound Family

— Heterocyclic Compounds —

Nagatoshi Nishiwaki

Kochi University of Technology, School of Engineering Science

Heterocyclic compounds are lightly treated in textbooks, even though they account for one-third of all organic
compounds. In addition, many people feel that the mere mention of the term "heterocyclic chemistry" makes it sound
difficult. For me, benzene chemistry is more difficult than heterocyclic chemistry because I have no clue about it. There
are two reasons why people feel heterocyclic chemistry is difficult; first, because it has a long history and, as in the field
of fatty acids, common names are widely used. It is natural that people cannot understand a compound name unless they
can recall its structure. Another is that different ring sizes and different types, positions, and numbers of heteroatoms can
cause completely different behavior.

When [ was young, I once attended an international conference on heterocyclic chemistry held in Taiwan. I thought
that the same expressions would be used since the Chinese characters were the same as those used in Taiwan, but
the signboard read “ 7 B¢ {b, 2% , which made me feel a sense of incongruity. This is because the character for “ %
is rarely used to mean something good, such as “ 7 &% (magazine)”, “ # 117 (duster)”, “ # B (harmful germs)”, or
“ JEME (troublesome)”. However, after much deliberation, I have come to think that this expression is more appropriate
for describing the miscellaneous nature of heterocyclic chemistry. Perhaps this field suited my “ % (sloppy)” nature, and
I have been involved in this field ever since.

Dual Reactivity

As with the imprint of the baby bird, I still find  their origin may lie in pyridine N-oxides.
myself drawn to papers that describe pyridine N-oxides, As can be seen from the resonance structures, the
which I dealt with in my first topic. I am attracted to  ring carbon is electron-deficient due to the positive charge
carbonyl and nitro groups due to their dual reactivity, but  of the ring nitrogen. On the other hand, one can also draw
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Scheme 1. Reactions of pyridine N-oxide with electrophiles and nucleophiles



resonance structures in which a negative charge appears
on the ring carbon due to the back donation from oxygen
(Scheme 1, eq. 1). In other words, pyridine N-oxides can
react with both nucleophiles and electrophiles, changing
their positions depending on the partner. The nitration of
pyridine is very difficult and proceeds only in low yield

Nucleophilic Ring Transformation

In the laboratory where I was first hired as
an assistant professor, we traditionally developed
nucleophilic ring transformation reactions (Scheme 2,
eq. 1)? using dinitropyridones. The theme I received
was a ring transformation reaction using its aza-analog,
nitropyrimidinone. I had easily thought that the nitro
group was simply replaced with a ring of nitrogen, but
the difference was unexpectedly large, and I was unable
to reach a favorable result. In searching for the causes,
I discovered that the substrate was decomposed by
ammonia, which was used as a nitrogen source. Then
I used less nucleophilic ammonium acetate instead of
ammonia, which led to a great improvement of the yield
(eq. 2).> Additionally, a new ring transformation was also
discovered that proceeds in a reaction mode not seen in

R1
L
O,N i\ NO, /J:\o
(eq. 1) +
NS0 r o
) R?
Me

(eq. 2)

(eq.3)
N0
Me
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under severe conditions, whereas nitration easily proceeds
even under mild conditions when it is converted to
N-oxide because of the back donation (eq. 2). On the other
hand, O-acylated N-oxide improves the electrophilicity of
pyridines and readily react with nucleophiles accompanied
by aromatization to afford substituted pyridines (eq. 3).!

the past.

When I established the ring transformation using
nitropyrimidinone, I considered that a similar reaction
could proceed by changing the ring nitrogen to onium
without making the ring electron-deficient with a nitro
group. However, I never told anyone about it, never
actually tried it, and the time passed as it was. One day, a
few years later, I was flipping through a magazine and saw
an advertisement for a company with the exact reaction
I was thinking of at the time. Although the idea was not
stolen or anything, I vividly remember feeling regretful
(with myself).

Lesson learned, “It is better to act and have regrets
than not to act and have regrets.”

O,N
base 0
OH

o L.
X
UL oo YT
N0 “ > ar 07 N A
Me
se L

O~ “Ar =
CX L
Ar

Scheme 2. Synthesis of heterocyclic compounds by ring transformation

Pyridines Substituted with Five Aryl Groups

We were conducting a reaction with an unsaturated
carbonyl compound using a push-pull alkene (B-methoxy
acrylamide) with a biased electron density, which
unexpectedly yielded pyridine. When I submitted a
paper about finding the interesting reaction that nitrogen
and oxygen were switched, one of the referees pointed
out that the starting material was an enamino ester.
Embarrassingly, I did not realize that the nitrogen and
oxygen were switched during the synthesis of the starting
material, not during the reaction (Scheme 3, eq. 1).* At the
same time, | was relieved that the paper was not published
in a journal.

We performed the same reaction using a pyridyl
group instead of the ester functional group as an electron-
withdrawing group and found that polysubstituted
pyridines could be synthesized, although in some cases
the substrates had to be activated by FeCls. The advantage
of this reaction is that the pyridine ring can be easily
modified by simply altering the enamine or unsaturated
ketone. The conventional synthesis of pyridines with five
different aryl groups requires a considerable number of
steps,’ but the new method successfully achieved only
in three steps, including the synthesis of the starting
materials (eq. 2).°
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In this method, when a pyridine ring was introduced
on the ketone side, a bipyridyl derivative could be easily
synthesized, but when a pyridine ring was introduced
on the enamine side, the reaction did not proceed at all
because of formation of a complex with FeCls. At that
time, we thought that we could solve this problem by using
InCl3, which has low coordination property, as Lewis acid.
I felt very good when the reaction actually proceeded as
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predicted and I succeeded in synthesizing terpyridine (eq.
3). I tried to convey this feeling by explaining that it was
“like when you get a perfect Kanchan* in mahjong”, but
recent students did not understand me at all.

* Drawing a 3 between the 2 and 4 tiles.

Lesson learned, “You had better turn any situation to

(o}
HgN)j\

Me N~ "Me Me™ “OMe

your advantage.”

O

Scheme 3. Short step synthesis of pyridines by condensation of enamines and unsaturated ketones
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New Products Information

Cobalt Complexes to Catalyze the Dehydrogenative Cross-Coupling Reactions &

Chlorobis(dimethylglyoximato)[4-(dimethylamino)pyridine] Product Number: C3711
cobalt(lll) (= Co(dmgH),(DMAP)CI) (1) 1g
Chlorobis(dimethylglyoximato)(pyridine)cobalt(lll) Product Number: C3718
(= Co(dmgH).PyCl) (2) 19

Co(dmgH)(DMAP)CI (1) and Co(dmgH),PyCl (2) are utilized as catalysts for the oxidant-free dehydrogenative
cross-coupling reactions and dehydrogenation reactions of nitrogen-containing heterocyclic rings. For instance, in
the presence of 1 and a photoredox catalyst, cyclohexanones react with amines to give the corresponding aniline
derivatives via C-N bond formation at the ketone moiety and successive aromatization of the cyclohexane ring. This
reaction has the great advantage of not using any oxidants. In addition, the dehydrogenation of nitrogen-containing
heterocycles proceeds under similar conditions to give aromatized heterocycles.

Hs 0 i 9
:[ Cos+ CHj3 /N\\ [ /,N\ CHs;
‘o / CHg ITJ ’L rTJ CHg
“ | 'O@OH
2

N
CHz” ~CHj

(1) (2)
Ir[(ppy)2(dtbbpy)]PFe (cat.) [D4887]
1 (cat.)
AcOH O/\

o)
o/ﬁ DABCO [D0134]

i \]v\j\ K/N
K/NH cH CHaCN, blue LEDs

Ru(bpy)sCla-6H20 (cat.) [T1655]
H 2 (cat.)
\ N +4H, 4
H EtOH, blue LEDs
References
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2)K.-H. He, F.-F. Tan, C.-Z. Zhou, G.-J. Zhou, X.-L. Yang, Y. Li, Angew. Chem. Int. Ed. 2017, 56, 3080.
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Related Products

Co(dmaH),Cl, 19 59 D5924
Ir[(ppy),(dtbbpy)IPFg 200mg D4887
1.4-Diazabicyclo[2.2.2]octane (= DABCO) 25¢g 100g 5009 D0134
Ru(bpy);Cl,:6H,0 19 59 T1655
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Organotellurium Compounds for Controlled Radical Polymerization & f=

Ethyl 2-Methyl-2-(methyltellanyl)propanoate (1) Product Number: E1508
100mg 1g
2-Methyl-2-(methyltellanyl)propanenitrile (2) Product Number: M3520
100mg 1g
[1-(Methyltellanyl)ethyl]benzene (3) Product Number: M3521
100mg 1g

Organotellurium-mediated radical polymerization (TERP) is a type of controlled radical polymerizations, also
known as reversible deactivation radical polymerization, and was developed by Yamago et al.D) Ethyl 2-methyl-
2-(methyltellanyl)propanoate (1), 2-methyl-2-(methyltellanyl)propanenitrile (2), and [1-(methyltellanyl)ethyl]lbenzene (3)
are useful organotellurium compounds as chain transfer agents (CTAs) for TERP. 1, 2, and 3 effectively control the
polymerization of vinyl monomers such as styrenes, acrylates, and methacrylates, even with polar functional groups
like amino group and carboxy group. In addition, these CTAs have been applied to the synthesis of block copolymers
including amphiphilic polymers,2 and the synthesis of hyperbranched polymers using 1 was also reported.3)

Te CH
CN
/Te P I
CHg 0~ “CHs CHs—Te—(I‘z—CHs
CH3 CH3 CH3

1) () (3)
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Dimethyl Ditelluride 100mg 19 D6090
Diphenyl Ditelluride 19 59 D2718
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Integrin a2B1 Inhibitor oy
BTT 3033 (1) Product Number: B5415
50mg
O
F N I
— /N
S 0]
Zan
o O
N)]\N
H H
1)

BTT 3033 (1) is a selective inhibitor of integrin a231 with EC5¢ = 130 nM on the basis of binding for the integrin to
collagen 1.9 On the other hand, 1 does not inhibit other integrins like a3B1, a4B1, a581 and avB1, as shown in Table 1.

1 also has anti-inflammatory effects in a platelet-activating factor (PAF)-stimulated air pouch model and moderate
anti-inflammatory effects in an arachidonic acid-induced ear edema model.2)

Table 1. The effects of 1 on cell adhesion to different matrices.)

Integrin type Cell & matrix Cell adhesion (%) *
a3p1 PC-3 on laminin-332 93.7+10.6
a4p31 HL-60 on 40 kDa fibronectin 109.4+10.1
a531 MG-63 on 120 kDa fibronectin 102.6+7.1
avp1 MG-63 on vitronectin 113.7¢17.0

* At ECs concentration of 1 in CHO-a 2wt/collagen | assays
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New! TCI SpectraViewer

A convenient tool for visualizing the excitation/emmision spectra of
our and other common fluorescent reagents

Select your fluorophore of
interest or search for a
fluorophore that matches
your instrument setup to
display its emission and
excitation spectra in-graph.
Add filters and lasers to
help design experiments.
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x

Show Fluerophore Show Name AFilter  Bandwidth

Dansylsarcosine Cyclohexylammonium Salt [for 4 X 450 nm 20 nm X

Dansylsarcosine Cyclohexylammonium Salt [for # X 660 nm 20 nm X
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