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ke
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= suppliers (34)

Steps: 1 Yield: 99%
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¢ Return to Results

& Reaction Detail ( Document 2, Reaction 1of1)

o f
| \‘; _«a A
: ) -

- ;
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P9,

[Stage 2] 99%

" Suppliers (97)
® Suppliers (75)

step 1

Stage Reagents Catalysts

1 Potassium hydroxide Tetrabutylammonium hydrogen sulfate

2 - -

CAS Reaction Number: 31-081-CAS-22650181

Experimental Protocals

Synthetic Methods
Products 1-[[4-Methylphenylisulfonyl]-1H-indole, Yield: 99%
Reactants Indole
Tosyl chloride
Reagents Potassium hydroxide
Catalysts Tetrabutylammonium hydrogen sulfate
Solvents Toluene

Water

© 2022 American Chemical Society. All rights reserved.

B Suppliers (34)

b Alternative Steps (83)

Solvents

Toluene
Water

Toluene

Conditions

15 min, rt

0°C 2h it

L B A e

Steps: 1
Yield: 99%

JOURNAL

Marine-natural-products for
biocides development: first
discovery of meridianin alkaloids
as antiviral and anti-phytopat
hogenic-fungus agents

By: Dong, Ji; et &l
Wiew All ~

76(10), 3369-3376

Full Text -

Company/Organization

Tianjin Key Laboratory of Structure
and Performance for Functional
Molecules, MOE Key Laboratory of
Inorganic-Organic Hybrid
Functional Material Chemistry,
College of Chemistry

Tianjin Normal University

Tianjin

China

Procedure

Transformaticn

Scale

Characterization Data

1. Add tetrabutylarmmonium hydrogen sulfate (0.95 g, 3 mmol) and 50% KOH agueous solution (50
miL} to a solution of substituted indole (40 mmol} in toluene (50 mL).

2. 5tir the reaction mixture at room termperature for 15 minutes.

3. Add TsCl (9.2 g)in toluene (100 mL) at O “C.

4. 5tir the reaction at noom temperature for 2 hours.

5. After completion of the reaction, extract the mixture with ethyl acetate (200 mL=3).

6. Wash the combined arganic phase with brine (200 mL).

7. Dry the combined organic phase over anhydrous Na;50,.

&. Concentrate the combined organic phase.

Sulfonation of Aromatic Compounds
Formation of Sulfonamides

milligram

~ 1-[{4Methylphenyljsulfonyl]-14-indale

Proton NMR
Spectrum

Carbon-13 NMR

Melting Point

State

(400 WKz, CDC15) & 7.99 (d,j = 8.4 Hz, 18, Ar-H), 7.75 [d, /= 5.3 Hz, 2H, Ar-H), 735 (d,j = 3.6 Hz,
1H, ArH), 757 (d, )= 7.8 Hz, TH, ArH), 7.30 (5, = 7.6 Hz, 1H, Ar-H), 7.24.7.20 {m, 1H, Ar-H),
77 (d,j = 8.4 Hz, 25, Ar-H), 8.63 {4,/ = 3.6 Hz, TH, Ar-H), 2.29 (s, 3H, CH1).

(100 MHz, CDCla) & 145.0, 1355, 1348 1308, 12599 1268, 1264, 124.6, 1233, 1214, 113.6,
1091, 21.8.

white solid.

CAS Method Number 3-081-CAS-22650181

\J
\J

\x
* %%

*

ACS

W International C A S

A division of the
American Chemical Society
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Source Reference Heterocyclic Compounds

(More Than One Hetero Atom)
(446)

Optical, Electron, and Mass
Spectroscopy and Other
Related Properties (22)

~ Document Type
Journal (1,671}
Patent (1,091)

Conference (4)

I pharmacology (15) PatentPak - Full Text - View 4 Related Reactions
Preprint (5)
Patent Language Kind Code PatentPak Options
v Language W02004056361 English A1 PDF | PDF+ | Viewer " o
. W\ A
. Publication Year CN1717233 Chinese A PDF X -

mrmmr e rempe e

Download filter data from J
this result set. —

— 0

20932
No Min  |to No Max

Wiew Larger

~ Publication Name
World Intellectual Property
Organization (745)

Journal of Crganic Chemistry
(132)

Organic Letters (132)

Binorganic & Medicina

Preparation of 4-[1-(sulfonyl)-1H-indol-2-yl]-4-(hydroxy)-cyclohexa-2,5-dienone compounds and
analogs thereof as therapeutic agents

By: Stevens, Malcolm Francis Graham; Westwell, Andrew David; Poole, Tracey Dawn; Wells, Geoffrey; Berry, Jane Marie
World Intellectual Property Organization, WO2004056361 A1 2004-07-08 | Language: English, Database: CAplus

™ Suppliers (97) ® Suppliers (75) ™ Suppliers (34)

Reaction Summary Steps: 1 Yield: 91%

1.1 Reagents: Sodium hydroxide
Catalysts: Tetrabutylammonium hydrogen sulfate
Solvents: Toluene, Water; 0°C; 16 h, rt

View Reaction Detail

Chemistry Letters (113)
China (109)

View A

© 2022 American Chemical Society. All rights reserved.
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CAS PatentPak : — (U EHPEER

.’.“ PatentPak PAGE Z00M DOWNLOAD
‘ CAS z: QO w0z uG@ Q | PoF| POR:
Key Substances in Patent
[ ° -
=

WO 2004/056361 PCT/GB2002/005842

Analyst Markup Locations (1)

9 Page 102 -101 -

CAS RN
935-50-2

|
(o]
~ %

Analyst Markup Locations (1)

e title compound was prepared from 4,4-dimethoxy-cyclohexa-2,5-dienone and
?—Lenzenesulfonyl-1 H-indole (available commercially), according to Method C,
described above. Yield 18%; mp 170-172 °C; '"H NMR (CDCls) 5 8.0 (d, J = 8 Hz,
1H), 7.87 (d, J = 8 Hz, 2H), 7.51-7.60 (m, 3H), 7.30-7.46 (m, 3H), 7.18-7.27 (m,

5  2H),6.80 (s, 1H), 6.32 (d, J = 10 Hz, 2H), 5.50 (s, 1H); °C NMR (CDCls) & 185.3,

P 147.9, 141.2, 138.6, 137.8, 134.7, 129.7, 128.7, 128.1, 127.0, 126.6, 125.0,
Gonas 716 122.1, 115.6, 114.1, 67.9.
Example 11
. 10 ?-(1 -benzenesulfonyl-5-methoxy-1H-indol-2-yl)-4-hydroxy-cyclohexa-2,5-dienone
=5

@ Page 103

CAS RN

A division of the
American Chemical Society

ACS
W International C A S
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Protocols . Search Within Results . Source Reference
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CAS 'z:': SciFinder" Reactions ~  7647-10-1 X @Draw n a © 3

¢ Return to Home

) ) . : 22 Scifinder” Reactions ~ PAG6 x Draw “ a ® 2
Filter Behavior A ReaCtlonS (57,215) Group: By Document - CAS ~ @ —
Filter b Exclude
References « .i, B A saveAndAlert ¢ Returnto Home
~ Substance Role Fil i B R H
. ilter Behavior eactions (838) Group: By Document ~
Product (21) §
. X X . Filter by Exclude
Reagent (7,567) Preparation of Recyclable and Versatile Porous Poly(aryl thioether)s by Reversible Pd-Catalyzed C- References ob, B A SaveAnd Alerts
Catalyst (43K) S/C-S Metathesis I
By: Rivero-Crespo, Miguel A.; Toupalas, Georgios; Morandi, Bill 1
~ Yield Journal of the American Chemical Society (2021), 143(50), 21331-21339 | Language: English, Database: CAplus and MEDLINE Product (416)
Reactant (372) Methods for production of polyamides using ionic liquid solvents
90-100% (9,784 - i acti i i
il ) Full Text View 4 Related Reactions Reagent (50) By: Whiston, Keith; Langrick, Charles Richard; Seddon, Kenneth R.; Puga, Alberto V.
80-89% (10K) Catalyst (4) World Intellectual Property Organization, WO2011004138 A1 2011-01-13 | Language: English, Database: CAplus
atalys
70-79% (8,998) b
50-69% (11K) PatentPak ~ Full Text =
- o ~ I
| o o Yield
30-49% (5,065) 90-100% (5
View All @/ + \)J\ - S 0/\ b (5)
\ 80-89% (5)
o/\ 70-79% (5) .
~ Number of Steps v .
7 50-69% (2) /\/\/\/NHZ el ./\/\/\/"\l/\/\)\u/
- HN 8
1(57K) 30-49% (3)
™ Suppliers (85) ® Suppliers (61) ® Suppliers (68) )
. Nen-Participating Functional el
Groups o
~ Number of Steps i
i Reaction Summary Steps: 1 Yield: 100% 7 OH i1 STz
~ Experimental Protocols 1(732) HO
1.1 Reagents: Diisopropylethylamins
Synthetic Methods (25K) Catalysts: Triphenylphosphine} Palladium chlaride 2(54) 0
Experimental Procedure Solvents: Toluene; 18 h, 100 & 3(18)
4(14)
507 ® Suppliers (2)

Substance Role : XIS RE XN FHIA E 3
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' o - Saved ) ®
: CAS % Scifinder a and Alerts (@ History 8 Account
CAS Analytical Methods® is available as part of your CAS SciFinder” experience. Identify and compare the latest published analytical methods, featuring
< step-by-step instructions, in pharmacology, HPLC, food analysis, natural product isolation analysis, water analysis and more. >

Searching for... Retrosynthesis RetrosyntheSiS TOOl . ﬂ}zﬁ

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

& All
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Draw or change atoms or bonds.
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2 Retrosynthesis Plan Options

Select Synthetic Depth Learn more.

1

[ )
oW

Set Rules Supporting Predicted Reactions Learn more.

® Common
Uncommon (includes Common Rules)

Rare (includes Common and Uncommon Rules)

Set Starting Materials Cost Limit Learn more.
10 UsD/mol -
UsD/mol
Email me when my plan is complete UsD/g

£ Create Retrosynthesis Plan

Break and Protect Bonds

@ BreakBond

@ Protect Bond

Powered by ChemPlanner®

Clear All Bond Selections

LK
LA

N

Cl
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Learn more.
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SciFinder” Reactions ~  Enter a query...

Recent Search History

D Retrosynthesis

March 14, 2022

D Retrosynthesis

Overview Steps

Predicted Results OFF

8:16 AM

Plan Options

Synthetic Depth: 3
Predicted Rules: Common
Break & Protect Bonds: No

Starting Material Cost Limit: $10.00/mol
Edit Plan Options

Profile scoring is available when
Experimental and Predicted results have
loaded.

Scoring Profiles

Complexity Reduction @

Convergence @

Evidence @

Cost@

Q Your retrosynthesis query produced no ex
results. Predicted steps will conti 0 be generated
unless they have alread pleted. Your plan's status is
available on the Home page and in your
Search History.

CAS 22 Scifinder

(7) Draw “ A Q)

Reactions ~

Enter a query...

Synthetic Depth: 3
Predicted Rules: Common
Break & Protect Bonds: No

Starting Material Cost Limit: $10.00/mol

Retrosynthesis Plan will expire on Jun 12, 2022.

View All Search History

Open Plan

Edit Search

Complete

2 -

Filter by

~ Result Type

—**ﬁﬁExperimental}Eiﬁ ; e
T8, ZPredicted Steps: ON, |

;:ﬂr
4
%
T
N

Patent Markush (382)
Prior Art Analysis (32)
| Reactions (992)
D:I g J%ﬁlJ\JE é% References (5,146)
Retrosynthesis (344)
Substances (3,245)

Suppliers (35)

~ Date
A Retrosynthesis Step Key
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(® Your Search History

10,717 Searches
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Synthetic Depth: 3

Predicted Rules: Common

Break & Protect Bonds: No

Starting Material Cost Limit: $10.00/mol

Open Plan

Edit Search
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View step specific evidence and alternate
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steps below or select the node between (8 S :}t Y :)t

Steps on the p|an. /)\ Man: Yiekd 50% M Yiekd D%
{ N cl oH

B A=B+C+D =i ™ 7E ) 1G]

Average Yield: 65% OH
Evidence (1,178) |
Alternative Steps (13)

- B=>E Stereoselective n

o
j/\u n)< f\\" \/4 :@ ™ (255)
Maximum Yield: 50% )\O"\ g m:ldn = J\ >< M viged 875 OH

Evidence (1,238) o

Alternative Steps (13) Roa 6 — 1

B C3F+G [v Retrosynthesis Step Key ]
. i Hover on the options below to highlight o

Maximum Yield: 97% experimental and predicted steps within

Evidence (18) this plan. View Steps Menu. OH

Alternative Steps(? ¢ .~ i

—> Experimental Steps \\ o d‘m OH

B D=>H

Maximum Yield: 100% | . Predicted Steps —  Reset Foe

Evidence (92,407)
Alternative Steps (38) S Y
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Predicted steps

B A=

B+C+D

Average Yield: 65%

| Evidence(1,178) |

Alternative Steps (13)

B,
v T

]
ﬂ*ﬂ)l\‘uk ——
,L‘ e ) R o g 1
Y e A
| g, ik B5%

= (140

OH

\
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Filter Behavior

Filter by Exclude

~ Yield

90-100% (97)
80-89% (117)
70-79% (147)
50-69% (201)
30-49% (106)
View All

Number of Steps

1(1,178)

Non-Participating Functional
Groups

Experimental Protocols

Synthetic Methods (262)

Experimental Procedure (320)

Reaction Type
Stereochemistry

Reagent

& ReaCtiOHS (1,178) Group: By Document -

& References ~ A= B+C+DE/‘3EVidenCe R |

Preparation of substituted thiophene-2-hydroxamic acids as histone deacetylase inhibitors useful
against disorders involving increased cell proliferation

By: Dyke, Hazel Joan; Price, Stephen; Van den Heuvel, Marco; Sutton, Jonathan Mark; Mackenzie, Robert Edward; et al
World Intellectual Property Organization, WO2005014588 A1 2005-02-17 | Language: English, Database: CAplus

PatentPak ~ Full Text = View 5 Related Reactions
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% * A‘ ' i Solvents Methanal
= CIiE 3

Tewrahydrofuran

i i At i 5 Next »
B Reaction Detail (oocmerc:, rescion 1275 Procedure 1. Add freshly distilled benzaldehyde (1 equivalent) to a solution of the a-amino alcohol (1 equivalent)
4 = |n.|:l’_-,.l heQH (‘D.ZEM] a.t room temperature.
2. 5tir the resulting solution for 2 hours.
. Steps: 1 3. Coal the resulting solution to 0 °C using an ice bath.

j\ Y Jc’ Vield: 90% 4. Add NaBH. {5 equivalents) slowly to the mixture in three portions.

a o . o
e g
(53 + + >L )i\ J\ /k - -] 5. Warm the resulting suspension to room [emperature.
. OH 0 o (s} o ™ - . -
/\\,/ P g &. 5tir the resulting suspension for 1 hour.

7. Coal the suspension once again to 0 °C.

Absolute slereochanmisls Absolute slereochemi

olation (+ Stage 4] olat - . -
o ! = Suppliers (52) Frage4] o 8. Quench the suspension with the addition of saturated NH.Cl {aqueous).
. . o0 - : ; S )
¥ Suppliers (106) ¥ Supoliers [140) 9. Extract the ra_a:nu:un i e with Et0AC (=3).
= Suppliers(2) 10. Dry the combined organic layers over Mg50s.
11. Reduce the crude mixture in vaoua.
12. Add triethylamine (1 equivalent) to & solution of M-Bn-amina alcohol (1 equivalent) in THF (0.3M) at
T JOURNAL roOm temperature.
=] . - . . .
i S e 13. Add di-tert-buty| dicarbonate (Boc;0) (1.1 equivalents) to the solution.
electivity Reversal in NHC- 14. Stir the solution at ambient temperature for 16 hours.
Catalyzed Cross-Benzoin . . .
Ream’zns Using N-Boc-N-Bn- 15. Quench the reaction mixture by addition of HCI {1M).
Stage Reagents Catalysts Solvents Conditions Protected a-Amino Aldehydes 16. Extract reaction mixture with ExO (x3).
5 . 17. Wash the combined organic layers with brine.
1 - - Methanol 2h mm—0°C By: Haghshenas, Pouyan; et 3 ! . 5 . =
; ; View Al « 18. Dry the combined organic over Mg50..
2 Sedumibechdige - - PG HEE=GFE==ERE Journal of Orgaric Chemisery 19. Purify the crude product by column chromatography.
3 Ammaonium chloride - Warer (2018), &1(24), 12075-12083
4 Triethylamine = Tetrahydrofuran 16h, 1t Full Text = Transformaticn Reductive Alkylation of Ammonia or Amines
c Hydrochioric acid ) \erer Acylation of Nitrogen Nucleophiles by Anhydrides or Dicarbonates
CAS Reaction Number: 31-313-CAS-16424766 Company/Organization
Department of Chemistry o
. University of Saskatcnewsn Characterization Data
Experimental Protocals Saskatoon, Saskatchewan 57N 5C9
Canada -
Synthetic Methods A1 1-Dimethylethyl N-[[15)-2-hydroxy-1-methylethyl]-N-(phenylmethyljcarbamate
Products 1,1-Dimethylethyl N-[[15)-2-hydroxy-1-methylethyl]-N-{phenyimethyljcarbamate, Yield: 50% Proton MMR (500 MHz, CDCH) & 7.35-7.26 {m, 4H), 7.26-7.22 {m, 1H), 4.39 (br 5, 2H), 4.05-3.80(m, 1H), 3.73-
Reactants Benzsidenyde Spectrum 2.85(m, TH), 2.93 (br 5, TH), 1.43 (5, 9H), 1.14 (br d, f=4.5 Hz, 3H)L.
L-Alanino
Di-tert-butyl dicarbonate R,r 021 {25?'-":- EtDACIn hexane].
R ts Sedium barohydri .
Fogen caum erEnyAnes State clear colorless oil.

Ammonium chloride
Triethylamine

Hydrochloric acid

© 2022 American Chemical Society. All rights reserved. CAS Method Number 3-313-CAS-16424765
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Filter by Exclude
B References Iil —
~ Yield _— L _
Filtering: Search Within Results: Drawn Structure ~ X Clear All Filters

~ Number of Steps
1
Non-Participating Functional
Groups Synthesis of pyrimido[4,5-c]azepine- and pyrimido[4,5-cloxepine-based y-secretase modulators
By: Wu, Yong-Jin; Zhang, Yunhui; Toyn, Jeremy H.; Macor, John E.; Thompson, Lorin A.

> Reaction Type Bioorganic & Medicinal Chemistry Letters (2016), 26(6), 1554-1557 | Language: English, Database: CAplus and MEDLINE

R Full Text ~

~ Solvent

BT Search Within Results, =X

~ Commercial Availability

~ Search Within Results ‘\"/"' + \/\ + >L 0 M N BEE%%YF@* (EV|denCe> EPE?*E
Search for up to 3 structures NH )“\ )J\
i 2 0 0 o = VN ==
within the result set. n 9€ E/\]E *’l’él:ﬂr@
@ praw
= supplier (1) = suppliers (40) = suppliers (140)
Searching for... Clear All *ah..,_,-«-\".»ux.\u,»-L;i
Remove and Edit X rL e Lh/"
Reaction S / Steps: 1 Yield: 78% oo
eaction Summary teps: ield: ?=
1.1 Reagents: Titanium tetrachloride; rt ACS ( AS ’.‘
o 1.2 Reagents: Acetic acid, Scdium cyanocborohydride
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Experimental Steps .

NH;
B § N Y
hl'ldx Wield S0%
=
N Cl
) _BE W™ (73)

Overview Steps

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

B A=B+C+D

Average Yield: 65%
Evidence (1,178)

Alternative Steps (13)

-4 B=E Stereoselective

Maximum Yield: 50%
Evidence (1,238)
Alternative Steps (13)

© 2022 American Chemical Society. All rights reserved.

Filter Behavior

Rilter Exclude

~ Yield

50-100% (34)
80-89% (37)

70-79% (135)
50-53% (343)
30-49% (268)

Wiew Al
Mumber of Steps
1(1,238)

Mon-Participating Functional
Groups

Alkene (568)
Cyclic alkene (568)
Ether {561)

Diene (4569)
Halide (348)

Wiew Al

Experimental Protocols
Synthetic Methods (29)
Experimental Procedure (396)
Reaction Type
Sterecchemistry

Reagent

Catalyst

Solvent

Commercial Availability
Reaction Notes

Search Within Results

5 Reactions {1,238) Group: By Document -

@ References - A =

1

Diastereo and enantioselective preparation of N-carboxamidopyrazoline derivatives as P2X3
receptor antagonists

By: Cheng, Yurfeng; Zhu, Xingiang

China, CM111892585 A 2020-11-06 | Language: Chinese, Database: CAplus

PatentPak ~ Full Text - View 10 Related Reactions

Mg— - e

KH,

Ahsolule siereachamistry shown

® Suppliers (78) ' Suppliers (68)
® Suppliers(9)

Reaction Summary Steps: 1

1.1 Reagents: Copper sulfate, (5)-2-Methyl-2-propanesulfinamide
Soklvents: Dichloromethane; 18 20h,50°C
1.2 Sokvents: Dichloromethane, Tetrahydrofuran; 25h, 78 --70°C -70°C — 40 °C; 2 h, 40 °C
1.3 Reagents: Ammonium chigride
Soklvents: Water; 10 min, rt
1.4 Reagents: Hydrochloric acid
Solvents: Methanol, 1.4-Dioxane; rt1h, rt

1.5 Reagents: Potassium carbonate
Solvents: Water

View Reaction Detai

2

Preparation of N-biphenylmethylindole modulators of PPARG for treatment of osteoporasis

By Griffin, Patrick R.; Kamenecka, Theodore Mark; Lecka-Czemnik, Beata
World Intellectual Property Organization, WO2015161108 A1 2015-10-22 | Language: English, Database: CAplus

PatentPak - Full Text - iew 36 Related Reactions
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Overview Steps Predicte

Plan Information

Estimated Yield: 20%
Overall Price: $1,227.22
(USD per 100 grams)

Commercially Available:
CDEFGHILJLK

Plan Options

Synthetic Depth: 3

Predicted Rules: Common

Break & Protect Bonds: No

Starting Material Cost Limit: $10.00/mol
Edit Plan Options

“

B S RLIgEE

2 Retrosynthesis

Qverview Steps

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

B A=B+C

Average Yield: 76%
Evidence (3,409)

Alternative Steps (13)

B B=>D+E

Average Yield: 54%
Evidence (19,780)

Alternative Steps (27)

B C=2F+G

Maximum Yield: 97%
Evidence (18)
Alternative Steps (7)

B D=2H+I

Maximum Yield: 49%
Evidence (4)
Alternative Steps (23)
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