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- Conductive hydrogels have attracted attention because of their wide application in wearable devices.
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Conductive hydrogels have attracted attention because of their wide application in wearable devices. However, it is still a challenge to
achieve conductive hydregels with high sensitivity and wide frequency band response for smart wearable strain sensors. Here, we
report a composite hydrogel with piezoresistive and piezoelec. sensing for flexible strain sensors. The composite hydrogel consists of
cross-linked chitosan quaternary ammonium salt (CHACC) as the hydrogel matrix, poly(3,4-
ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT: PS5) as the conductive filler, and poly(vinylidene fluoride-co-trifluoroethylene)
(PVDF-TrFE) as the piezoelec. filler. A one-pot thermoforming and solution exchange method was used to synthesize the
CHACC/PEDOT: PSS/PVDE-TrFE hydrogel. The hydrogel-based strain sensor exhibits high sensitivity (GF: 19.3), fast response (response
time: 63.2 ms), and wide frequency range (response frequency: 5-25 Hz), while maintaining excellent mech. properties (elongation at
break up to 293%). It can be concluded that enhanced strain-sensing properties of the hydrogel are contributed to both greater change
in the relative resistance under stress and wider response to dynamic and static stimulus by adding PVDF-TrFE. This has a broad
application in monitoring human motion, detecting subtle movements, and identifying cbject contours and a hydrogel-based array
sensor. This work provides an insight into the design of composite hydrogels based on piezoelec. and piezoresistive sensing with
applications for wearable sensors.
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Absolute Sleredacharmistry shawn, RoLation {-)

CsHgNO;
L-Proline
117K & 43K ™ 154
References  Reactions ~ Suppliers
2628280-40-8 3
- i s . |
| . W "
AbEobule SLeresdhemisiry shown
CaaHaaFaNsOy

3-Azabicycla[3.1.0]hexane-2-carbox
amide, N-[{15)}-1-cyano-2-[(35)-2-000-3-
pyrrali...

Sort Molecular Formula: Ascending «

a

b,

Wiew:

Relevance

CAS RN: Ascending

CAS RN: Descending

Molecular Formula: Ascending
Malecular Formula: Descending
Molecular Weight: Ascending
Malecular Weight: Descending
Number of References: Ascending
Number of References: Descending  jawn

Number of Suppliers

61-90-5 r
o
- ""-.j""
Absodule stereochermistry shown, Ratalion [+
CeHagNO;
L-Leucine
W@ 125K A 5092 w 154
References  Reactions  Suppliers
g
870153-29-0 2

)

Absolule Slereochemistny Shown

C24H3zN4 0

1H-Indole-2-carboxamide, N-[(15)-1-[[[[15
F3-hydrosy-2-omo-1-[[35)-2-0x0-3-pyrr...

N-[(151-1-[[[{15)-1-Cyano-2-[(35)-2-ax0-3-
pyrrolidinyl]ethyllamino]carbomy]-3-m...

-1

References

A 40
Reactions

2757763-45-2

AbEobule Slereadhemislny shawn

CagHzNs0g52
3-Azabicycla[3.1.0]hexane-2-carbox

amide, N{15)}-2-(2-benzothiazolyl)-2-

oxo-1-[[...

A Save and Alert
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o AEIEZDZEA “.7 RBH, W: KHEESE Co. Fe.Ni

- ZHEEH: HETFMAETFHS () 2/F; BBETFUSHTERFBM NazsO4: H2045.2Na

Searching for... Substances Searching for... Substances
& Al Search by Substance Name, CAS RN, Patent Numbx o Al Search by Substance Name, CAS RN, Patent Numbe
Q0
B Reactions Molecular Formula « | CH203 & Reactions Molecular Formula - | Co.Fe.Nij
References References

BT TFRRRNIRLRGTE:

- TN EY: A%, TIERBULEY, ZEEERUAIF
- REY

~,
CAS*
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L Reactions 9 o SCIGIEE]: H, 13C, 5N, 19F, 3P NMR
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< seguences Patent Identifier ° 1'{:% KOC, LOQD, LOgP\ ;gﬁgg\ ﬁ%%\ pKa\
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§ References Molecular Fermula
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ERFHEUATEHERNEE:
1. B <7g/cm3

2. K {H5RE>1000MPa

3. I =>600

Filter Behavior Filtering: Substance Class: Alloy X
Filter by Exclude
12 Results

v Reaction Role 1
v Reference Role 56802-58-5 K

N
v Commercial Availability Image Not Available
v Number of Components Unspecified

Aluminum alloy, base, (Duralumin)

v Element

~ Substance Class

PR ZE R H 50 E
& &Alloy

Alloy (12)
Elerment (2)
Manual Registration (2)

Organic/Inorganic Small

Molecule (1)
v Isotopes
® 2476 a1
v Metals References Reaction

~ Experimental Property

P

Density (12)
Melting Point (12) 857638-02-9 3 N
Tensile Strength (12)
. Component Percent
Glass Transition Temperature
(11) zr 59

2

252664-07-6 & o
Component Percent

r 68

Cu 13

Ni 9.7

MNb 6.1

Al 3.5
Al.Cu.Nb.Ni.Zr

Components: 5

Zirconium alloy, base, Zr.Al,Cu,Nb,Ni (VIT
106)

W 62

References

5

253178-50-6 & .
Component Percent
Zr 66

Substances

Search by Substance Name, CAS RN, Patent Number, PubMed ID, AN, CAN, and/or DOI. Learn More

Enter a query...

sam

Density (g/cm3) ~ <7
Include predicted values.

Search key property values only.

it AND ~ Tensile Strength (Mpa) ~ 1000 to 2500
Search key property values only.
it AND ~ Melting Point (°C) ~ >600

Search key property values only.

Zirconium alloy, base, Zr 59,Cu 39,Al 2.5 (901, ACl)

Key Physical Properties
Melting Point (Experimental)

Density (Experimental)

~ Experimental Properties

=

X
Examples: 1.15 | <7.53| =150 | 9.3t0 15 | 8.9e-2

X
Examples: 1.15 | <7.53| =150 | 9.3t0 15 | 8.9e-2

X

Examples: 1.15 | <7.53| =150 | 9.3t0 15 | 8.9e-2

Value Condition
700-935 °C -
6.35 g/cm? Temp: Room temp; Press: 800 Torr

Density Mechanical

Property

Tensile Strength

Tensile Strength

Compressive Strength - 1 Source
Hardness - 1 Source

Microhardness - 1 Source

Structure Related Thermal

Value Condition Source
1820 MPa (Yield) (approx) - (1) CAS
1600 MPa (Yield) (approx) - (1) CAS
See Full Text {2) CAS
See Full Text (3)CAS
See Full Text (4) CAS

A division of the
American Chemical Society



R E—IKRAERQ2)

e SHFE=: 220F2807. 8]
- pKa: 1.3%F1.82 g
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Searching for...
2 Al

A Reactions

&l References

= Suppliers

<4 Segquences

2 Retrosynthesis

Substances

11421712 18), 96, 11.5

Search by Substance Name, CAS RN, Patent Number, PubMed ID, AN, CAN, and/for DOI. Learn More

Enter o query...

] Molecular Weight -
Predicted values only.

B OAND ~  pKa » 131013

Predicted values only.

B OAND

Carbon-13 NMR -

Alloweance of + 2 ppm.

4+ | Add Advanced Search Field

220to 250

11410 171,956,115

Examples: 46.07 | 125t 350 | =300

Exomples: -1.77 | <825 | 224 | 25t 225

Exomples: 152.3, 127.6,133.1 | 155.02 to 207.59 | 187

Learn maore about SciFinder” Advanced Search.

X

X

X

® Substances search for 3 Advanced Fields

@ References ~

Filter Behavior

Filter by Exclude

~ Reaction Role
Product (15)
Reactant (11)
Reagent (1]

Catalyst (1)

~ Reference Role
Preparation (15)
Synthetic Preparation (15)
Eiological Study (14)
Pharmacological Activity (14)
Uses (14)

WView All

~ Bioactivity Data

Structure Activity
Relationships (15)

Toxicity (2)

Absorption, Distribution,
Metabolism, Excretion (1)

~ Commercial Availability
~ Number of Components
~ Molecular Weight

~ Stereochemistry

L Reactions ~

W Suppliers -

G ok, == W SsveandAlert

Clear All Filters

Sort Molecular Formula: Ascending ~  View: Partial -

Filtering: Bioactivity Data: 3 Selected » X
15 Results
296262-16-3 -z - 723-46-6 e -
HM
—
a M
VA |
\ o
)= N~
v o
CigH1gMN20252 CygHy1Nz035

2-[{5,6-Dimethylthieno[2,3-d]pyrimidin-
4-yl)thiolacetic acid

1] A 42 - 44
References Reactions  Suppliers

442571-27-9 R

C11H12M20252
2-[{5,6-Dirnethylthienal2,3-d]pyrimidin-
4-yljthio]propanoic acid

&2 a4 -7

References Reactions  Suppliers

Sulfamethoxazole

& 24K L 961 W 120

References Reactions = Suppliers

g

1927010-88-5 R

Cy1H15CINO;

3-Chloro-4-[{1-rmethylpropyllaming]-5-{2-

propen-1-yloxy)-2{5H)-furanone

& a3

Reference = Reactions

CAS’

3

1631737-39-7 =2

Absolute stereachemistry shown, RoLation (-}

CygHisN30g

(2R,3R 45,5R)-4,5-Dihydro-5-{nydroxy
methyl}-3'-methylspiro[furan-2(3H), 7'(6'H
M

-1 b1

References  Reactions

697787-29-4 R N
H H
M, N,
Y \m_’
o N
C1zH13N3 02

N-{5-Methyl-3-isoxazolyl}-N-(4-methyl
phenyljurea

s a4 -3
References Reactions  Suppliers
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® CAS Registry Number: 723-46-6

& References (24K) A Reactions (361} W Suppliers (120) & = s

HoN

0 H
CygH11N30s5
, d-aming-N-(5-methyl-3-i iyl (3C1, ACIH
Key Physical Properties Value Condition
Molecular Weight 253.28 -
Metting Point (Exparimental) 167 °C -
Boiling Point (Predicted) 482.1#55.0°C Press: 780 Tarr
Density (Experimental) 1.4895 g/em? -
pKa (Predicted) 5.81+0.50 Most Acidic Temp: 25 °C

Experimental Properties | Spectra

Expand All | Collapze All

v Other Names and ldentifiers

v Experimental Properties

~ Experimental Spectra

+ Structure Activity Relationships w CAS LIFE SCIENCES.
EF csuresaences

v Absorption, Distribution, Metabolism, and Excretion Data

« Toxici EF csuresaences

~ Predicted Properties

v Predicted Spectra

TEREERYIRERER

~ Bioactivity Indicators

~ Target Indicators

© 2023 American Chemical Society. All rights reserved.

~ Experimental Spectra

H NMR TS NMR Hetera NMR

View Proton NMR Spectrum
View Proton NMR Spectrum
View Proton NMR Spectrum
View Proton NMR Spectrum
View Proton NMR Spectrum
View Proton NMR Spectrum
View Proton NMR Spectrum
View Proton NMR Spectrum
View Proton NMR Spectrum
Proton NMR Spectrum - 4 Sources
Sources

(1) Spectral data were obtained from Life Chemicals

(2) Spectral data were obtained from Enamine Ltd.

" Mass Rarnan UV and Visible
Source
mLc
(2) ENAMINE
(2) ENAMINE
Bcas
@ cas
(5)CAs
(6) BIORAD
(&) BIORAD

(3) Ham, Won Seok; Angewandte Chemie, International Edition, (2019), 58(2), 532-536, CAplus

® Proton NMR Spectrum for 723-46-6

CigH1Nz055

(CAS Name
Sulfamethoxazole

# Conditions
Working Frequency
400 MHz

Salvent
Dimetiwil sulfoxide (67-68-5)

Carbol rachloride (56-23-5)
Temperature
20°C

# Spectrum Summary

Spectrum ID
FO175-0013

I
(]

Source
Spectral data were obtained from

0.85

Life Chemicals 10 10,0 9.0

CAS %
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American Chemical Society



pRES

~ Structure Activity Relationships

¥ Target ~ ¥ Function - ¥ Parameter = ¥ Diseasze ~ ¥ Organism -
Target =1 Function (»3 Paramet Filter Disease Disease
1132187-M Inhibitor Drug ren Bacterial infection .
273)
207419-N Inhibitor Drug ren Microbial infection -
(206)
226605-F Inhibitar Drug ren Owidative stress (76) -
A N T T Toxoplasmosis (46) P
umannii nhibitor Bacrerial infections - icrobial infections
Acanthamoeba Inhiitor Ics0 Acantnamasba
keratitis
Acanthamoeba Inhibitar IC50 0.8 ug/mL T
keratitis
~ Absorption, Distribution, Metabolism, and Excretion Data
¥ Target = ¥ Function - ¥ Disease -
Target (a1 Func Filter Parameter Value Disease
icillin-resi Drug concentration (7) i
Methicillin-resistant ] ™ G} 2175 mgxhiL !3acte!'|al
Staphylococcus aureus Cell uptake (2) infections
o ) Serum concentration .
Methicillin-resistant . (2 13 mgiL !3acter|al
Staphylococcus aureus FALKC(0-24 h) (2) infections
Methicillin-resistant ) femax(z) - | 10n Bacterial
Staphylococcus aureus t/2(2) infections
Methicillin-sensitive : 175 mgxhil Facterlal
Staphylococcus aureus infections
36 © 2023 American Chemical Society. All rights reserved.

Assay Data E CAS LIFE SCIENCES

 Prev  (20f1031) MNext » ®

EY crsuresciences

Ligand Target 207415-N
723-46-6
Assay Name -
HzM
W CAS LIFE SCIENCES \O\ 5 O Assay Type Functional
J S”? /H\/)‘ Procedure Laccase degradation assay
= '
Organism & Assay Source Function Inhikitor
CioH11N2055
- View Detail (1) CAS Sulfamethoxazole Parameter Drug remaval
- I View Detail I(‘I) cAS -~ Value 0.00 %
r
- View Detail (1) CAS Ligand Dose -
- View Detail  (2) CAS Disease -
- View Detail  (3) CAS Biological System  in vitro
= Source Evaluation of bezafibrate, gemfibrozil, indomethacin,
- WETEEET  (E)ES sulfamethoxazole, and diclofenac removal by ligninolytic
enzymes
By: Camarillo Ravelo, Dante; Loera Corral, Octavio LicH
Gonzalez-Martinez, Ignacio; Chan Cupul, Wilberth; Rodriguez
MNava, Celestinog Odin
E ERS N Preparative Biochemistry & Biotechnology (2020), 50{(6), 592-
557 | Language: English, Database: CAplus and MEDLINE
2
Organism 3 Assay Source
R View Detail (1) CAS ~ Toxicity
= View Detail (1) CAS ¥ Parameter ~
Target ~1 Function Parameter ~ 2 Value Disease Organism 3 Assay
- View Detail (1) CAS
- - ECS0 >12.300 uM - - iew Detail
- View Detail (1) CAS = - EC50 >12.500 pM = B View Detail
- - ECS0 >12.500 pM - - View Detail
> = ECS0 1.917 pM = = View Detail
- - ECS0 >12.300 uM - - iew Detail

(1) Plouffe, David M.; Cell Host & Microbe (2016), 19(1), 114-126, CAplus and MEDLINE
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Searching for... Substances

Search by Substance Name, CAS RN, Patent Number, PubMed ID, AN, CAN, andfor DOI. Learn More

& All

B Reactions Molecular Formula - x LR & 9 © B 7| Enveracas registry Number, SMILES, or InChI
a References Exampiles: CEHE I:CEI—Z:I"‘ C22H26CuN205.C2H3N o - -
¥ suppliers + | Add Advanced Search Field Learn more about SciFinder” Advanced Search o Drew o change stoms or bonds %
S 7
I=nl Et N
OEEAEER O BRMSETE 3k “
Fn &
v OEEXREE 4 HIA >
[1 A~
. o
0, EERKETER m RESW ©. 2 o
N,
R, —
4 3 y

Maolecular Farmula:

c = O +

Cancel
Zoom: 100%

CAS DrawF1ChemDoodlefd{F 15

https://scifinder-n.cas.org/help/#t=Drawing_Search Queries%2FDrawing_Structure Queries.htm https://www.cas.org/support/training/scifinder-n/structure-search L
https://www.cas.org/support/training/scifinder-n/chemdoodle-structure-search S
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Draw or change atoms or bonds.
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Molecular Formula: Formula is not available
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Zoom: 100%
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R-Group Definitions
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As Drawn
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FE{ALE

Chemscape 534

Filter by & Exclude

) B 3L B -
RENER
34 y::) ]
MiREE
YR A5
ELbES
cRBEE
SIS B iR
ZREER......

AR THIE

{& Substances search for drawn structure

@ FReferences - B FReactions -

Structure Match

As Drawn (D)

Substructure (732

Similarity (5)

A

e Structure Precision

Chemscape Analysis

Visually explore structure
similarity with a powerful new
wal.

Learn more about Chemscape.

Create Chemscape Analysis

Filter Eehavior

Filter by Exclude

~ Reaction Role

v Reference Role

v Commercial Availability
v Number of Components
~ Molecular Weight

v Stereochemistry

~ Element

~ Substance Class

v lsotopes

~ Metals

v Experimental Property

v Bioactivity Indicator

~ Search Within Results

732 Results

685504-28-3 (3

CyyHasCl;CoNP;
(T-4)-Trichloro[N-[2-{diphenylphosphina-
wF)ethyl]-N-[24{diphenylphosphina)ethyl]

635299-08-0 3

\/OH

C31H35C1:C0NOP 2. 2/5CaH 0.,
Components: 3

Cobaltate(1-), trichloro[N-[2-({diphenylp
hosphina-kPjethyl]-N-[2-{diphemy
phosphi...

B g s

Reference | Reactions

807307-30-8 3

Ca1HasCl3CoNOP;

Cobaltare(1-), trichloro[N-[2-{diphenylp
hosphino-kPlethyl]-N-[2<{diphenyl
phosphi...

16827-53-5 3

.vav}. ’ %,

o B8R

( o
CasgH13Co;MN305P;
Cobalt, [p-[2,2'"-bis(diphenylphosphina)

triethylamine]jtetracaronyldinitrosyidi-

B
Reference

ay A, B A saveandAlert

Sort: Relevance ~  View: Partial ~

3

635299-07-9 E

-
A
-

Ca1HasCl:CoNOP,.H

Components: 2

Component RN: 8073

Cobaltate(1-), trichloro[N-[2-{diphenyip
hosphino-kP)ethyl]-N-[2-(diphemnyl
phosphi...

635299-09-1 3

A~ O
W e
/“«f",,._.' v._f
I.J L

C31H2sC1;CoMOP;

{T<4)-Dichloro[N-[2-{diphenylphosphino-

KP)ethyl]-N-[24{ diphenylphosphimyl)

ethyl]...

g B3

Reference  Reactions

39 © 2023 American Chemical Society. All rights reserved.
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& Substances search for drawn structure

MAYIRER K THIH
IS AR R4

@ References = B Reactions =

Structure Match

As Drawn (0]

Substructure {

Sirnilarity (2)

nalyze Structure Precision

Chemscape Analysis

Visually explore structure
similarity with a powerful new
toal.

Learn more about Chemscape.

Create Chemscape Analysis

Filter Behavior

Filter by Exclude

~ Reaction Role

Product (216)
Reactant (53]
Reagent (3]

Catalyst (36)

~ Reference Role

~ Commercial Availability

« Mumber of Components

~ Molecular Weight

Filtering: Reaction Role: Catalyst
36 Results
1879110-74-3 Ru
o~
') U
O-=p
e
CaaHaa 0l CoMP;
[T=h-[V,N-Bis[2<{diphenylphosphing-kF)
ethyl]-1-pentanamine]dichlorocobalt
- g2
Reference  Reactions
1087216-22-5 Ru

CaHaeC1,CoMNP;

Dichlora[2-([diphenyl phosphino-kP)-N-[2-
(diphenylphosphina-xPjethyl]ethana
mine-kh...

=] B 105

References  Reactions

41 © 2023 American Chemical Society. All rights reserved.

X

2332371-33-0 E

QP
N

CagH3zCl:CoNP;
(T-4)-Dichlara[2-{diphenylphosphing-xF)-
N-[2-{diphenylphosphino-kP)ethyl]-M-
ethy...

- B

Reference | Reactions

S

2170923-58-5 E

CaaHzeCl;ColNP,
(T8-5-13)-Dichloro[2-{diphemylp
nosphino-kF)-N-[2-{diphenylphosphino-k
Flethylleth...

- B 32

Reference | Reactions

o A, E B save and Alert

Clear All Filters

Sort: Relevance = View: Partial -

3

1879110-75-4 L2

Ca31HasClCoMP;
(T-H-[NN-Bis[2-{diphenylphosphing-kP)
ethyl]-2-propanamine]dichlorocobalt

@1 B2

Reference  Reactions

1846596-28-8 L2

CapHsaClyCoMP;
(TB-5-13)-Dichloro[2-(dicyclohexylpho
sphino-kP-N-[2-{dicyclohexylphosphina-
KFe...

&7 B 13

References  Reactions
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R E—RRGRENIE: Reference Role

Structure Match

M AMBRRIMR A e s EEMAEN R

Reference Role

By Count Alphanumeric

5 Selected

Preparation (489)

Synthetic Preparation (488)

Properties (245)

Reactant (98)

Reactant or Reagent (98

Uses (88)

Catalyst Use (77)

Apply Cancel

Process (32)

Physical, Engineering, or
Chemical Process (31)

Industrial Manufacture (9)

Technical or Engineered
Material Use (8)

Formation, Non-preparative
(6)

Biological Study (4)

Pharmacological Activity (4)
Therapeutic Use (4)
Analytical Reagent Use (1)
Analytical Study (1)

Formation, Unclassified (1)

42 © 2023 American Chemical Society. All rights reserved.

As Drawn (0}

Simnilarity (3)

A

7e Structure Precision

Chemscape Analysis

Visually explore structure
similarity with a powerful new
ool

Learn maore about Chemscape.

Create Chemscape Analysis

Filter Behavior

Filter by Exclude

-

Reaction Role

~

Reference Role
Preparation (439)
Synthetic Preparation (458)
Properties (245)

Reactant (98)

Reactant or Reagent (98]
Industrial Manufacture (2)

View All

Commercial Availability

Mot Available (%)

Dichlorof2-{diphenylphosphino-kP)-h-[2-
[diphenylphosphing-#Pjetiyl]ethana
mine-ki...

@8 B 105

References | Reactions

579490-58-7 r

Ca7HaiNNiP;

[5P-4-1)-[2-(Dipheny phosphing-«F)-N-[2-
(diphenylphosphing-kf)phenylloenzen
aming...

a7 B 22
References | Reactions

Filcering: Reference Role: Industrial Manufacture  x
5 Results
1087216-22-5 Rs 1395056-63-9 Rs
Q0
A
Cstngl;CONP; c;gH;_anCONPz.H

Components: 2

1
Cobaltate(1-), trichlora[2-{diphenylp
hosphino-kP)-N-[2-{diphenylphasphing-k
Pleth...

Component RN: 138514

B3 A

References  Reactions

g

579490-62-3 r

CagHazMNiP;

(5P-4-1)-[2{Dighenyl phosphing-«F)-N-[2-
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By: Bowden, Gregory 0. {®; et al
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K cAs Reaction Number: 31-614-CAS-24450288
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L W + \ Br
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98%
W Suppliers (15) W Suppliers {89)
Reaction Overview Step 1
Steps: 1 Yield: 98%
Stage Reagents Catalysts Solvents Conditions

Vs g FiC i than ; in, ,30-50°

JOURMNAL 1 % irochloric acid Methanol r; 30 min, 5 2 b, 30 -50°C

taniumn chloride (TiCl)

DoE Optimization Empowers the

Automated Preparation of
Enantiomerically Pure ["®F|Talazo

Water

parib and its In Vivo Evaluation as

a PARP Radiotracer

P Alternative Steps (2)

By: Bowden, Gregory D. @; etal

View All v

Journal of Medicinal Chemistry
(2021), 64(21), 15690-15701

() View POF

Company/Organization
‘Werner Siemens Imaging Center,
Department of Preclinical Imaging

and Radiopharmacy

Experimental Protocols

Synthetic Methods

Eberhard Karls University

Tuebingen 72076
Germany

57

Full Text -
Products Methyl 2{4-bromophenyl)-7-fluorg-1,2,3 4-tetrahydro-3-(1 -methyl-1H-1,2 4-triazol-5-yl)=+-oxo-5-quinalinec
arbowylate, Yield: 98%
Reactants 4 Bromobenzaldeivyde
Benzoic add, 5-fluoro-2-[24{1-metini-1H-1,2 A-triazol-5-yl)acetyl]-3-nitro-, methyl ester
Reagents Hydrochloric acid

Water

© 2023 American Chemical Society. All rights reserved.

Procedure

Transformation

Scale

Characterization Data

1. Suspend methy! 3-Fluoro-2-2-(1-methyl-1H-1,2 4-triazol-5-y}acety)-3-nitrobenzoate (8.1 g, 25.2 mmaol)
and 4-bromabenzaldehyde (8.9 g 50.5 mmal) in THF (50 mL) and kMeQH (10 mL).
2. Add titaniumilll) chloride solution [20% wt solution in HCI(Z M), 130 mL, & equiv] to the resulting
mixture in dropwise fashion over 30 minutes &t room temperature.
3. Maintain the reaction temperature between 30 and 50°C for 2 hours.
4. Quench the mixture by the slow addition of water {260 mL).
5. Pour the reaction mixture into & separating funnel.
&. Extract the mixture with ethyl acetate (4 x 140 mL).
7. Pool the organic fractions.
8. Wash the organic fractions with MaHCO5 (3 x 60 mL) and NaH50; (3 x 100 mlL).
8. Dry the organic fractions with sodium sulfate (Ma;50.).
10. Concentrate the solvent under reduced pressure to obtain a think yellow syrup.
11. Wash the residue with aliquots of diethyl ether (3 x 10 mL), carefully.
12. Dry the resulting yellow syrup under high vacuum to obtain product.

Mannich Reaction/ Mannich-Type Reactions/ Biginelli Condensation

Condensation Reaction between Compounds with Active Hydrogen and Aldehydes or Ketones/!
Knoevenagel Reaction

Reduction of Nitro Cormpounds to Amines

gram

~  5-Quinolinecarboxylic acid, 2-(4-bromophenyl)-7-fluore-1,2,3 4-tetrahydro-3-{1-methyl- 14-1,2 4-triazol-5-yl}-4-oxo-,

methyl ester

State

CAS Method Number 3-315-CA5-33168860

yellow amorphous solid
Transformations
1. Mannich Reaction/ Mannich-Type Reactions/ Biginelli
Condensation
2. Condensation Reaction between Compounds with
Active Hydrogen and Aldehydes or Ketones/
Knoevenagel Reaction
3. Reduction of Nitro Compounds to Amines
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Searching for... References E%% 1:&,%3 j: _l%_ 2\ ,F%E'\ §‘£$

Search by Keyword, Substance Name, CAS RN, Patent Number, PubMed ID, AN, CAN, andfor DOI. Learn More

2o 2
@ Substances Friedel-crafts acylation -m

A Reactions AND - | | AuthorName - | Enter lost name, first nome middle rame. P W References search for "Friedel-crafts acylation” + drawn structure
0
+ | Add Advanced Search Field T i ® Substances - A Reactions ~ b Citing ~ 8 Knowledge Graph @ o = A saeanddlen
W Suppliers
Edit Drawing Remove
[JOPNPIPIINEINEN (-5 Lexicon enables you to browse the CAS General Thesaurus to find indexed concepts and Structure Match 1,100 Resuits sort Relevance - View: Partial Abstract ~

& Seguences substances to build a Reference query with up to 1,000 indexed search terms.

s Dr j 1
2 Retrosynthesis As Drawn (1,100)

B ZrCly-Mediated Regio- and Chemoselective Friedel-Crafts Acylation of Indole
Substruceure (2,270) By: Guchhait, Sankar K ; Kashyap, Maneesh; Kamble, Harshad
Journal of Organic Chemistry (2011), 78(11), 47534758 | Language: English, Database: CAplus and MEDLINE

Filter Behavior . a c_.- = An efficient method for regio- and chemoselective Friedel-Crafts acylation of indoles using
“‘—"” Lt wta oLow :\: acyl chlorides in the presence of Zr(ly has been discovered. It minimizes/eliminates
. Exclude o~ m'“' T — " commaon competing reactions that occur due to high and multiatom-nucleophilic character
A Reactions for AN 2011:601374 of indole. In this method, a wide range of aroyl, heteroaroyl, alkenoyl, and alkanoyl chlorides undergo smooth acylation with various

indoles without NH protection and &fford 3-acylindoles in good to high yields.

& References - a ok, = W saveandalert ~ Document Type
Journal (396) Full Text - @ Substances (40) A Reactions (21) b Citing (99) @ Citation Map
Filter Behavior 21 Results Group: By Scheme - Sort Yield - View: Collapsed -
Patent (68)
Exclude Scheme 1 (1 Reaction) Steps: 1 Yield: 82% wee
Review (31) 2
H
~ Yield i T < : i
+ AN 5 [ Conferencel(27) Hexaﬂuoro- - ol-Promoted Intermolecular Friedel-Crafts Acylation Reaction
ELEEA] ° Dissertation (1) By , Rakesh H.; Aube, Jefirey
70-79% (8) 4 H 4 Preprint 8) Organic _erers (2018), 18(153), 3534-3537 | Language: English, Database: CAplus and MEDLINE
Do) - - - : {  Theinterrnol. Friedel-Crafts acylation was carried out in hexafluoro-2-propanol to yield aryl
W Suppliers (84) W Suppliers (100) ' Suppliers (11) and heteroaryl Ketones 3t room temperature without any addnl. reagents.
~ Number of Steps ~ Substance Role
U, Expand Scheme ~ Reactant or Reagent (1,067)
zonparticipating Functional Scheme 2 (1 Reaction) Steps: 1 Yield: 78% see Process (34) Full Text - @® Substances (30) A Reactions (24) b Citing (82) @ Citation Map
roups

Pronerties (791
g, %

. "‘z rd
Alkene (21) / q /N “j‘
Amine (21) N + - - \'_ ) o
Cyciic alkene (21) = o) '-/“

Secondary amine (14)

Tertiary amine (7) W Suppliers (30) W Suppliers (63) W Suppliers (10)

View Al o "
Expand Scheme ~

&
~ Reaction Mapping
/,‘

%% )
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REEMLENSE SR (1) -
mEYIRZEM, BEAYIRSE G S5 Start Retrosynthetic Analysis

1

2628280-40-8 R
\“,x\/ o
S
: \ e LH",,/ Nuljh‘ '
F J - I“I__ _,.JJ*.-‘.._,_J ° I:I:‘
AGS

Absolute stereochemistry shown

C23H3:F3N504
3-Azabicyclo[3.1.0]hexane-2-carbox

amide, N-[(15)-1-cyano-2-[(35)-2-ox0-3-

pyrrali...

236 8 53 = 39
References Reactions = Suppliers

CAS RN
2628280-40-8

CAS Name
3-Azabicyclo[3.1.0]hexane-2-
carboxamide, N-[(15)-1-cyano-2-
[(35)-2-ox0-3-pyrroli...

Substance Detail
Reactions (53)

Synthesize (52)

Start Retrosynthetic Analysis

References (236)

Suppliers (39)

@ CAS Retrosynthesis Tool:

Absolute stereachemistry shown

°Edit5tructure — Reset + i,
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CAS Retrosynthesis Tool—E #5444

REEHEYEYNSEESKREZ% (2) -
miERetrosynthesist© &I, IFTHZEIWR, SHIBIrEE), KRISSERIGKLZL

Searching for... Retrosynthesis

o Draw or import a structure to perform a retrosynthetic analysis. Learn more about Retrosynthesis searching.
o~

IR RIE

1t
3

& Substances L
T L 9
& Reactions ’ Draw ar change atoms or bonds.
B References 5 H‘
O 5
¥ Suppliers
N P
«* Biosequences C', Si
N
!
RN 0
~  E
elife .
O C/’ 4 »

Molecular Formula: CgHqaNO; (155.20)

C = O + Start Retrosynthetic Analysis
Zoom: 100% bys
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CAS Retrosynthesis Tool—fi&&#

TS RN EE2ES 8 : D Retrosynthesis Plan Options for drawn structure Powered by ChemPlanner®
N Select Synthetic Depth Learn more. Break and Protect Bonds Learn more.

R LR B

1

lear All Bond Selections
Al I 2 & Break Bond @ Protect Bond C

2 AR & T >

: o

4

tein R R 2R H
iﬁﬁ %ﬁ%ﬂ%@ ﬁ{%*)ﬁ /'E-E Set Rules Supporting Predicted Reactions Learn more.
N -

® Common
Uncommoan {includes Common Rules)

Rare {includes Common and Uncommon Rules) o

Set Starting Materials Cost Limit Learn more.

100 usb/mol -

Email me when my plan is complete

o) Create Retrosynthesis Plan
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CAS Retrosynthesis Tool—E&Z&#EE T

Low Medium ngh 2 Retrosynthesis Plan for drawn structure Powered by ChemPlanner®

M O Overview Steps Predicted Results » &l A save

Plan Information E%é&*ﬂ% S <

Estimated Yield: 49%
Overall Price: $96.82
(USD per 100 grams)

Commercially Available: A, B, C

Scoring Profiles:

Plan Options
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A R R AT R Vs TEE XY :

:
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CAS Retrosynthesis Tool—EgZki¥1E

B Reactions e Groug: ByStheme ~ View: Expanded 9 Retrosynthesis Ponered by ChemPlanner*
§ References - L Overview  Steps Predicted Results ) J B K osawe
14
Scheme 1 (1

View step specific evidence and alternate
steps below or select the node between

HN
a steps on the plan Q\
M.
+ - + = -, - NH

¥ supplier(1) ¥ Suppliers (103) - a o
® Suppliers (3) A& B=E Qk

o]

Maximum Yield: 80% O/H

O i T \)L @ 3 o A W 168)
Ve L~ _'i ]. ' N NHs 20

PV ol & CHF+G " MaxYield 80% O>< Max Yield -

b Maximum Yield: -

Evidence (1)

Alternative Steps (15)
Reaction Summary 1 Preparation of N-(heteroarylcarbonyl)amino acid amide E (10) —
compounds useful a5 matrix metalloproteinase 13 (MMP- B E=H+I —
1.1 Resgems Elil ! 13} inhibitars View All Alternatives
y . Waximum Yield: - cl Cl
ylamine

Evidence (1) View Evidence (4,737)
Alternative Steps (24)

- 0
, | Exclude This step . \)I\ W (45)
al .
o

Avg. Yield 37% ~

PatentPak - Full Text +

z=—0

jon Detai

Collapse Scheme A

¢ I
. HURIREN SR A RS 4 e .
- PIERERFIIL & ARk £ — TR o
. AIBEES RANIFARE e
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mirAlternative StepsEFFIEIFE R, SRIBENXNE L

D Retrosynthesis Plan for drawn structure Powered by ChemPlanner®

Overview Steps Predicted Results m & = I Save

View step specific evidence and alternate ““j y
steps below or select the node between

4]
steps on the plan. ] C?;
B A=B+C+D 9 \/'s'\ ><
"4 H ¥ —
Average Yield: 41% — B \)\N :@); E |:L- o - e [ ]
Evidence (1,209) NH, o veacos d, L weendasn
Alternative Steps (93) el Q AN
Wi | ] - v ]
A B=E i
Maximum Yield: 80% O d
Evidence (199.213) : C'/\I‘/ ™ 2 [ ]
Alternative Steps (15) 1
L C3F+G h - Y we ¥
Maximum Yield: - Mas vt o
Fluo it View Evidence (1.209)
Alternative Steps (13) Exclude This Szep | | G o
; S Br
L D=H g

Maximum Yield: -
Evidence (1)
Alternative Steps (58)

e e 1

o—~Rm

Ma Vickd M

Maximum Yield: 92%
Evidence (22,464)
Alternative Steps (24) v Retrosynthesis Step Key
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A =B+ C+ D Alternative Steps (93) X Hh[lj/n

%0
-
o N ]

a step [s]

Filter by 10f34 Pred
o
Br 1]
N
| _
+ HD\n/\D + : ) \)\\N :)@G Ll . Y ™z [l
o Q',ﬂ‘\o i | ’\H; Max Vicld 0% G>< Max Yickd 92%

~ Alternative Step Type

Predicted (93)

~ Stereochemistry

[
)

Non-Selective (93) -y [ ] - ]
o a
H Cl } 1% '
— Ay
"""" B A - B
1 ¥, -
~ View 1 similar Alternative View Evidence (1,209) Average Yield: 41% . - mm"’_:‘_‘i_ £ m\’(.\D | ' -3 | ]

A [N J Ve . :
20f34 B Predicted Step \ . et - = L D\
o: w0 | o
3 \N+/\ S Br

= + ” 0 | E ™ ss) ]
™ (15) [ ] \ OH
13} ¥
View 7 similar Alternatives View Evidence (277) Average Yield: 59%
30f34 A Predicte
ar
N a
A
N\ L \/\ HO o
N
1 = 1 M + oy <
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~ BLAST
- CDR
- Motif

W ST -
https://american-chemical-society.zoom.us/rec/share/JPoebb74K7-
dbzGw2Aj8vRqqeddGB5zzBnQTV8MYcW2E2QQqg2rkYWoBtkHy tt2.ag1fUmL880MKBne3?startTime=1647943207000
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Sequences Search™ — Blasti& %

Searching for... Sequences

Enter a protein or nuclectide string, or upload a .txt or .fasta file. Learn more about Sequence Search.

A _ AEFER BB SNCBIFFS

® Substances BLAST CDR Motif Upload Sequence Clear Search

Sequence Type:

) Enter a query or upload a file...
B Reactions : : i i
Mucleotide Protein

References o
Search Within:

W Suppliers Muclectides @ Proteins ij:%ll[l%[h*&? J‘?_E.*:ZF .
Include NCBI Sequences Protem_Protem

Protein-Nucleotides
9 Retrosynthesis Nucleotide-Nucleotides
Nucleotide-Proteins

Advanced Sequence Search W

\J
\J

\\\
(1% )

CAS
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Sequences

Enter a protein or nucleotide string, or upload a .oxt or .fasta file. Learn more about Sequence Search.

BLAST CDR Motif Upload Sequence

AMCAACAACATATCAAATCCTACTGGTGGCACAACTTGA

Advanced Sequence 5earch A Adjust Parameters for Short Sequences

Alignment Identity % @ Match with Gaps? Gap Costs @

20 Yes @ Mo
Word Size @

Query Coverage % @ Reward for Match

90 LN -
2,-3
BLAST Algorithm Malue @ Exclude Low
Complexity Regions
BLASTR - 10 - FEREE

Yes @ Mo

© 2023 American Chemical Society. All rights reserved.

Clear Search

Reset A

Existence 5 Extension 2 -

Penalty for Mismatch @

Sequence Type:

MNucleotide Protein
Search Within:
® Mucleotides Proteins

& Include NCEI Sequences

Q Start Sequence Search

Query Sequence

Subject Sequence

Recent Search History
February 13, 2023

4 Sequences
11:26 AM

Recent Search History

February 13, 2023

4 Sequences
11:26 AM

QOLLVVEEGG
I I I O
QOLLVVEEIGS

Alignment

Sequence Type: Nucleotide
Search Within: Nucleotides
NCEl Included: Yes

BLAST Algarithm: BLASTn
Alignment Identity: 80%
Query Coverage: 90%

Results will expire on
Mar 15, 2023.

Sequence Type: Nucleotide
Search Within: Nucleotides
NCBI Included: Yes

BLAST Algorithm: BLASTn
Alignment ldentity: 80%
Query Coverage: 90%

Results will expire on
Mar 15, 2023.

Alignment Length 10

Query Coverage (100%) = T

Query Length

: Alignment Length 10
Subject Coverage (91%)= ——————— = Tl

Subject Length

Number of Matches _ 9

Sequemesd dentitr A= Alignment Length ~ 10

View All Search History

AACAACAACATATCAAATCCTACTGATGECACAACTTEA

Edit Options

Searching...

View All 5earch History

AACAACAACATATCAAATCCTACTGETGGCACAACTTGA

View Results

Edit Search

Compiete

\J
\J

\\\
(1% )

CAS
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BLASTHE RS,

@ Sequences search for your query Download Sequence Results *
@l References Y =
I 4t File Type Select Quantity
BLAST Search Details Query Details  AACAACAACATATCAAATCCTACTGGTGGCACAACTTGA  View Maore '?' A '?’ & Excel |: | ] & All R I
Cel [LXIZX esults
. Sequence Type: Nucleotide - e Alia ntity 4 View: - -
° ’% ﬁIJ — ﬁ II‘E i$ II\E Search Within: Nudeatides 170 Results Sort: Alignment Identity ew. Expanded FASTA { fasta) RBI’IEE fex. 210 200
H BLAST Algorithm: BLASTR 1 Alignment Identicy: 100%
NCE! Included: Yes g v o
® E 1;— I Alignment Identity: 80%
74\ ?’ Query Coverage: 90% Query .
T E-Value: 10 @ @
.35 Y Ay Match with Gaps?: No Matches: 39
[ ) *& =7, ?, \ I Gap Costs: Existence 5 Mismatches: 0
E% I I # Extension 2 File Name
Word 5izemi Subject [ 1] 1555 )
C Sequences_20230213_1132
Bioscape Analysis View Less v
‘J_ist.:allg.c ex?lore sequence Alignment Subject References & References
ST G GEAEL | Download Cancel Learn more about downloads.
+ Learn more about Bioscape. "
° n I_I {i‘w' Alignment Data
Create Bioscape Analysis BLAST Score: 78

E-Value: 7.79462e-12

Q 1 AACAACAACA TATCAAATCC TACTGGTGGC ACAACTTEA 39

Filter by

PEELTEREEE FEREEERREE PEUREERer e > 0+
v E-Value 5 393 AACAACAACA TATCAAATCC TACTGGTGGC ACAACTTGA 431 |\ a "
-— .

# Query Coverage %

4] to

isl_ﬁ' 100 Query @

2 ——— Eb XF1E1H
FHHKESH

N~
OH
v
=2
Hr

— N SEL o XL RS
i to — 5
g - . EFIROFTIHES

Alignment Subject

fA:'—:Mignmnt B ) CAS Registry Number: 325380-52-7 ( EXCe I ﬁ FASTA1:§ Et )

NCBI Identifier: BG319743 2
0 o Length: 813 nt
Organisms: Zea mays
100
Sequence
A Sequence Length 1 AAGAACAAAA AGGATCAGCA GOCAGAGATG AGATGTAAGE TACTGATCCC CCATOGCCTT AGCTTAGCTT AACCCATGCC
81 CTAACATCTC GTACCCATAG CATAACAGGA ACACGCAGGC AACTACTACA ACAACAAGGA CACCAGCAGC AAATTGTCTG

[
z
161 TCACGTCACG TACTAGAAAG AACAACAACA TATCAAATCC TACTGETGGC ACAACTTGAC AGAGGETCTA GAACGAGCTA C A S /

A division of the
American Chemical Society



B LAST*ﬁ?\QE @ Substance Detail

B Reference (1)
6 Alignment Identity: 100%

CAS Registry Number

Matches: 39
Mismatches: 0
Image Not Available
Subject o—
View Lece o Unspecified
DMA (Zea mays clone MRT4577_11549C.1 protein fragment-specifying cDNA) (9CI)
Alignment Subject References References
Mucleic Acid Sequence
CAS Registry Number: 785872-37-9 Sequence Length: 1060
Length: 1,060 nt 204 a 336 ¢ 3118 209t ~ Sequence Details
Seq uence Sequence: DNA; linear
1 CATTGGGTAC CTCGAGGCCG GCCGGGAGCT CGCACTCACT CACTCACAAG TCACACAGCC ACACTTGAAC CGCTGCCCGC a 1 cattgggtac  ctcgaggecg  gecgggagct  cgeactcact  cactcacaag A
81 AGCGGAGGGA GCTTGCACGG GCCAACGCAC ACATAACACA AGCTCGTCGT CGATGGCGCG GTGGGCTGCG GTGCTGGCGC ~ Other Names an T ——e—
161 TGGCCGCGGC CACGGCCATC GCCGTGGCGT CCGTGGCGGG CGGCGACATG AACGCGGACA AGACGGAGTG CGCGGACCAG 101 gccascgcac  acatascaca  asctegicst  ceatgecec  gtesscics
241 CTGGTGGGCC TGGCGCCGTG CCTGCAGTAC GTGCAGGGGC AGGCCCGCGC GCCGCCGCCC GACTGLTGLG GCGGCCTGLG 1 Other Name for this Su

151 gtgctggcge  tggccgegge  cacggecatc  gocgtgggt  cogtggcgeg

321 CCAGGTGLTG GGGAAGAGCC CCAAGTGCCT GTGCGTGLTC GTCAAGGACA AGGACGACCC CAACCTGGGC ATCAAGATCA _
1999: PN: US2004021427 201  cgecgacatg  aacgeggaca  agacggagtg  cgeggaccag  ctggtggecc

Alignment Subject References References 251 tegceccgte  cctgcagtac  gfgcagesec  asecccgcec  ccccgece
301 gactgctgcg  goggcctgeg ccaggtgctg gegaagagcc  ccaagtgect
Y
Nucleic acid molecules and other molecules associated with plants 351 gtecgtectc  gtcaaggaca  aggacgaccc  caacctggec  atcasgatca
Assignees: LA ROSA, THOMAS J.; ZHOU, YIHUA; KOVALIC, DAVID K.; CAQ, YONGWEI; LIU, JINGDONG; CHEIKH, NORDINE; 401 acgecaccet  cgegetcgeg  ctecccaacg  cctgeggege  caccegegee
SHUKLA, HRIDAYABHIRANJAN; RUFF, THOMAS G.; HARDEMAN, KRISTINE J.; EDGERTON, MICHAEL D.; VARAGONA, 451  aacgtctccc  actgegctca  gCtCCtgeat  attcccccgg  Ectccaasga
MARGUERITE; WU, WEI; CONNER, TIMOTHY W. SO1  cgccgccgtc  ttcegtcccg  geagcgaca  gegctccact  gecgctccag
US20120216318 A1 | Seq ID No: 16999 o
ccaaggacaa  ctcgacggeg  acgaccgact  cccgogcgct geaggegacc
601 accggacgcg  gegtgtcctc  CRCEECEECE  accgccggtg  ctgractcac o
Nucleic acid molecules and other molecules associated with plants
Assignees: LA ROSA, THOMAS; ZHOU, YIHUA; KOVALIC, DAVID; CAQ, YONGWEI; LIU, JINGDONG; CHEIKH, NORDINE; Patent Annotations
SHUKLA, HRIDAYABHIRANJAN; RUFF, THOMAS; HARDEMAN, KRISTINE; EDGERTON, MICHAEL; VARAGONA, MARGUERITE; Source: Zea mays
WU WE' CONNER Tl MOTHY Reference: U520040214272, SEQID 16999; claimed
US20040214272 A1 | Seq ID No: 16999 et oceten pescrption
misc_feature Clone ID: MRT4577_1154C.1
Nucleic acid molecules and other molecules associated with plants hd
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W References from your sequence

® Substances -

Filter Behavior

+ Document Type

Patent (38)
+~ Language
English [38)

~ Publication Year

Jlln... i

2005 2020
No Min  to No Max
View Larger
~ Available at My Institution
~ Author
~ Organization
~ Publication Name
~ Concept
~ (A Section
v Database

~ Search Within Results

Filter Content Report

Download filter data from A
N =
this result set.

74

& Citing~ % Knowledge Graph a 4 R Save

38 Results Sort: Publication Date: Newest »  View: Full Abstract -
1

Expressing Arabidopsis thaliana genes in plants for low low-nitrogen tolerance

By: Madzan, Gregory; Schneeberger, Richard; Kim, Han Suk; Dang, David Van-Dinh; Feldmann, Kenneth A, Pennell, Roger, Kwok,
Shing; Zhang, Hongyu; Christensen, Cory, Okamura, Jack; et al

United 5tates, U510815454 B2 2020-10-27 | Language: English, Database: CAplus

Methods and materials for modulating low-nitrogen tolerance levels in plants are disclosed. For example, nucleic acids encoding low
nitrogen tolerance-modulating polypeptides are disclosed as well as methods for using such nucleic acids to transform plant cells.
Also disclosed are plants having increasedpc o low-nitrogen tolerance levels and plant products produced from plants having
increased low-nitrogen tolerance levels.

PatentPak - Full Text - @ Substance (1) @ Citation Map

2

Functionally-defined, sequence-determined DNA fragments and their use in genetic

engineering of plants
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