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' Absolule ;Iereus.llrlm:‘u_v shown, Retation (+)
W Suppliers (36) 38%
® Suppliers [90)
Reaction Overview Step 1
Steps: 1 ield: 98%
Stage Reagents Catalysts Transformation
JOURNAL 1 Polyloxy-1,.2-ethanediyl). a-[4-113 4-ditydro-2.5.7 3-tetramethyl-2-{4.8.12- Cupric acetate

rrimetnyliridecyl)-24-1-benzopyran-G-y]oxy]-14-dioxobutyl]-w-methoxy- 1.1°-[[1Ak6,6-Dimethaxy[1,1"-biphemyl]-2.2-diyi]bis

[1.1-bis(34.5-trimethoxyphenyljphosphine
2 Polyimethylhydrosiloxane) -

Copper-Catalyzed Asymmetric
Reductions of Aryl/Heteroaryl
Ketones under Mild Aqueous
Micellar Conditions

© Figlho, David M.; et al . .
& 3 Ammaonium fluoride - Proton NMR
View Al Spectrum
Organic Letters (2021), 23(9), 3282-
285 Carbon-13 NMR
() ViewSouree  RullTes~  pynarimental Protocols Enantiomeric
Excess

Company/Organization Synthetic Methods

Department of Chemistry & Ry
Biochemistry Products (oR)-a-Methyl-3.5-bisitrifluoromethylibenzenemethanal, Yield: 98%

University of California

5anta Barbara, California 93106
United States

Reactants Bis {trifluoromethyilacetophenone RT

Reagents Polyloxy-1,2-ethanediyl), a-[4-[[34-dihydro-2 5,7, 8-tetrametiyl-2-{4, 8,1 2-trimethyltridecyl)-2H-1-benzopyran-6-yllox

methowy-

Poly{methylnydrosiloxane)

Ammonium fluoride

Catalysts Transformations

Cupric acetate

1.1-[(1R}-6,6"-Dimethooxy[1,1"biphenyl]-2,2"-diyi]bis[11-bis(3.4,5-trimethoxyphenyliphosphine

1. Reduction of Aldehydes and Ketones to Alcohols

Solvents Toluene

Water

21 © 2025 American Chemical Society. All rights reserved.

Characterization Data

{(oR)-a-Methyl-3,5-bis(trifluoromethyl)benzenemethanol

==
=

1. Add Cu(OAc)-HzC (3.0 mol %) and ketone (0.1 mmeal; if solid) in & flame-dried, 1-dram vial equipped with & PTFE-coated magnetic stir bar.
2. Cap the reaction with & rubber septum and transfer to an argon-filled glovebox under Ar using a Schlenk Line.
3. Add dry toluene (35 pL), 2 wt % TPGS-750-M/H; 0 (0.5 mL), and corresponding ketone (if a liquid) to the mixture.
4. Stir the reaction at room temperature (22°C) for 1.5 hours in the ice bath.
3. Add PMHS to the mixture over 2 hours using a Hamilton syringe (6.0 equiv, 7 pL of PMHS every 25 min).
6. Remove the ice bath to the mixture.
7. Cap the reaction and stir overnight at room temperature.
8. Open the reaction.
9. Quench the mixture by addition of a saturated solution of NH4F in MeOH (0.25 mL)in an ice bath.
10. Remove the ice bath to the mixture.
11. 5tir the reaction at room temperature for 2 hours.
12. Extract the mixture in the reaction vial with EtOAC (32 0.5 mL).
13. Pass the pooled extracts through a silica plug.
14. Pass the remaining aqueous mixture through the silica plug and eluted with EtOAC.
15. Dry the combined organic phases over MgS0. deposit onto silica.
16. Purify the residue by flash chromatography on silica to obtain the product.

7 TR LR RIERIE

Reduction of Aldehydes and Ketones to Alcohols

PRI

(500 MHz, CDCls) & 7.86 (5, 2H), 7.80 {5, TH), 5.06 (g, j= 6.5 Hz, 1H), 1.94 (s, 1H), 1.56 (d, J= 6.5 Hz, 3H)

(126 MHz, CDCls) & 148.2, 1317 (g, J=33.3 Hz), 125.7, 1233 (g, j= 273.42 Hz), 121.5121.4(m), 693, 256

93%

hex/ErQAC (1/0.2: 16%), 0.30

tx(5) = 7.45 min (minor], ta(R) = §.26 min (major)

CAS Method Number 3-513-CAS-32568058

Reaction Notes
green chemistry, stereoselective (53% ee), in-situ generated CuH, slow addition of
PMHS (stage 2), sealed vial used in stage 2

VA= S SIS R NEERE

A division of the
American Chemical Society
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B Reactions for 127852-28-2

&) References ~ @ oy Msave -
Filter Behavior Filtering: Substance Role: Product X Clear All Filters
Filter by Exclud:
xclude 215 Resuts Group: By Transformation = || Sort: Reaction Count: Descending =
~ Search Within Results 9 }i N u \
Wit P E=Puin

~ Substance Role Reduction of Aldehydes and Ketones to Alcohols —L ~=* y
Product (215) View 158 Related Reactions

Reactant (121) O O H
~ Yield

B E—

90-100% (51) )J\ )\

80-89% (10) 1 —_

70755 (5) R R R Reaction Notes

50-63% [5)

30-49% (5)

View Al = ByCount  Alphanumeric

Hydrolysis or Hydrogenolysis of Carboxylic Esters or Thioesters

~ Number of Steps iew 6 Related Reactions 5 I d

1(172) o 2 selecte

A H.0 Py 4 Stereoselective (189)

0 R OH
42 Biotransformation (33)
1 [

Mon-Participating Functional R’J'L /R H o
" Groups 2 /IL Enzymic (42)

Alkyl halide (172) ¥=0,5 R OH

el L High Pressure (25)
Halide (172)
Green Chemistry (7)
Green Chemistry-Catalyst (7)
S A N D74
\ ~
BT [z N ERF s
22 © 2025 American Chemical Society. All rights reserved.

5k

e REERE

Photochemical (7)
Prophetic Reaction (4)
Solid-Supported Catalyst (4)
Regioselective (3)
Chemoselective (2)

Thermal (2)

Vo Xaxi

Y

MBI, W REBHF

Green Chemistry-Reagent (1)
In The Dark (1)
Solid State (1)

Solid-Supported Reaction (1)

Cancel Apply
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CI=Ya RS A

CAS Registry Number

Bty F OH X
127852-28-2 -

CAS Name F E
(aR)-a-Methyl-3,5-bis(trifluorometh E
yl)benzenemethanol

D Retrosynthesis Plan for drawn structure

Key (Experimenta\ Steps> ': (@ Predicted Steps ‘

Get Substance Details

®

Get Reactions (336)
s

Synthesize (215)

F

2 Start Retrosynthetic Analysis A= B Alternative Steps (25)

B Get References (258) F Filter by

W Get Suppliers (90) ~ Alternative Step Type

Absolute stereachemistry shown, Rotation (+)
Experimental (4)

@ csitstrucure - + Predicted (21)

~ Experimental Stereochemistry
Selective (2)

Non-Selective (2)

~ Predicted Stereochemistry

Non-Selective (11)

MARMEF R s

v
A
View all alternatives (25) Max Yield 87%
View evidence
| _Jeul

Exclude this step

10f 10 Stereoselective

View evidence

View evidence

o SO

~{ Experimental Step

Maximum yield: 100%

A Experimental Step

Maximum yield: 89%

L.

O

h TG

\[/

=

™ (78)

@ Edit Structure

Max Yield 93%
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ok Rsave-

"
-
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N
>
wn
A

% SciFinder

References - = Enter a query...

€ Return to Home

a

References search for drawn structure +

® Substances ~ L Reactions ~

Structure Match

As Drawn (384)

Substructure (3,731)

Filter Behavior

~ Search Within Results
~ Document Type

~ Substance Role
Preparation (284)
Reactant or Reagent (139)
Biological Study (102)
Properties (17)
Process (9)

View All
~ Language
~ Publication Year
~ Author
~ Organization
~ Publication Name

~ Concept

Enantioselective synthesis (87)

&b Citing= % Knowledge Graph

Edit Drawing Remove

384 Results Sort: Relevance

Asymmetric biocatalytic reduction of 3,5-bis(trifluoromethyl) acetophenone to (1R)-[3,5-bis(trifluoromethyl);
ethanol using whole cells of newly isolated Leifsonia xyli H50904

By: Wang, Pu; Cai, Jin-Bo; Ouyang, Qi; He, Jun-Yao; Su, Hui-Zhen

Applied Microbiclogy and Biotechnology (2011), 90(6), 1897-1904 | Language: English, Database: CAplus and MEDLINE

A novel bacterial strain HS0904 was isolated from a soil sample using 3.5-bis(trifluoromethyl) acetophenone as the sole carbon source. This bac
reduce 3,5-bis(trifluoromethyl) acetophenone to (1R)-[3,5-bis(triflucromethyl)phenyl] ethanol with high enantiomeric excess (ee) value. Based ol
characteristics, biolog., 165 rDNA sequence and phylogenetic anal., strain H50904 was identified as Leifsonia xyli H50904. To the authors' knowl

rennrted raca nn tha enarioc | i evhihited Boctersncnacific carhnmd rediictace and nead far
View More ~
Full Text ~ @ Substances (3) B Reaction (1) &b Citing (3!
2

Total production of (R})-3,5-bistrifluoromethylphenyl ethanol by asymmetric reduction of 3,5-bis{trifluorome
acetophenone in the submerged culture of Penicillium expansum isolate

By: Kurbanoglu, Esabi B.; Zilbeyaz, Kani; Taskin, Mesut: Kurbanoglu, Namudar 1.

Tetrahedron: Asymmetry (2009), 20(23), 2759-2763 | Language: English, Database: CAplus

Atotal of 82 fungal isolates were screened for their ability to reduce 3,5-bis{triflucromethyl)-acetophenone 1. Penicillium expansum was found
ketone 1in the submerged culture. A second screening was performed on the active P. expansum strains identified by the first screening. A nur
expansum were found to produce (R)-3,5-bistrifluoromethylphenyl ethanol 2 with over 95% enantiomeric excess (ee) from ketone 1. The most

B n and thic ctrmin was calartad Far S obhar Avmar

R S — imtam

Aan#ifiad 22 B avmano i

View Maore v

Full Text~ ® Substances(3) b Citing (3

Scalable, efficient process for the synthesis of (R)-3,5-bistrifluoromethylphenyl ethanol via catalytic asymme
hvdrogenation and isolation as a DABCO inclusion complex

24 © 2025 American Chemical Society. All rights reserved.

Substance Role

YA E

By Count Alphanumeric

5 Selected
Preparation (284) Properties (17)
Synthetic Preparation (183)

Reactant (138) Process (9)
Reactant or Reagent (139)
Biological Study (102) Uses (5)
Biosynthetic Preparation (79) Analytical Study (4)
Industrial Manufacture (27) Analyte (3)
Bigcindustrial Manufacture {20) Biochemical Process (3)

Purification or Recovery (19) Byproduct (3)

Concept N =3
Pt R
Top Count Alphanumeric Search
Concept Name
process
& 1 Selected
Process scale-up (2) Spin drying process (1)

Biological Study, Unclassified {15)

Physical, Engineering, or Chemical Process (6)

SEEMRI T ER
X o e Tk
SZIDER R R T ik
IRNE B BRI

>

YV V VYV VY

Therapeutic Use (3)

Technical or Engineered Material Use (2)
Agricultural Use (1)

Analytical Role, Unclassified (1)

Catalyst Use (1)

Formation, Non-preparative (1)
Formation, Unclassified (1)

Prophetic Synthesis or Use (1)

Cancel Apply
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B Reactions search for drawn structure

Rl References =

@ 4 Asave -

Clear All Filters

Structure Match

As Drawn (297)

Substructure (294K)

Filter Behavior

~ Search Within Results

Exclude

8] 0
MH
— IS o
O

produst

Search for up to 3 structures
within the result set.

@ Draw
~ Stereochemistry
Absolute Stereo Match (51) -+ el
Absolute Stereo Mirror Image o [l
(24) R )
v Non-Participating Functional
Stereo that Doesn't Match Groups
QUET}" |:EI1:| ~ Reaction Mapping
Mo Stereo in Answer Structure ~ Reaction Scale
(173) )
~ Experimental Protocols
25 © 2025 American Chemical Society. All rights reserved.

Filtering:

Absolute Stereo Match
63 Results kud Absolute Stereo Mirror Image

Scheme 1 (2 Reactions)

HO [#]
Absolute stereachemistry shown

W suppliers (40)

31-367-CAS-622921

1.1 Reagents: 1.1'-Carbonyldiimidazole, 4{Dimethylamino)pyridine

Stereochemistry: 2 Selected « X

Group: By Scheme~= Sort: Relevance *  View: Expanded «
Steps: 1 Yield: 75-90% ee=*
o

[e)
i
b e o

o
Absolute stereochemistry shown, Rotation (-)

W suppliers (49)

Steps: 1 Yield: 90% @e* Preparation of non-polypeptide imides as inhibitors of TNFg
Assignee: Celgene Corporation

United States, US5463063 A 1995-10-31

Solvents: Tetrahydrofuran

31-367-CAS-4058441

1.1 Reagents: 1.1'-Carbonyldiimidazole
Catalysts: 4-(Dimethylamino)pyridine
Solvents: Tetrahydrofuran; 20 h, reflux

Collapse Scheme ~

PatentPak~  Full Text~

Steps: 1 Yield: 75% ee**  Synthesis of conjugate of thalidomide and folic acid
By: Wang, Shu-yan; et al

Huaxue Yanjiu Yu Yingyong (2012), 24(3), 4659-473

Full Text =
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& References ~

Structure Match

As Drawn (12)

Substructure (33K)

Similarity (0)

Filter Behavior

o o Q a
NH NH
N o 3 N Il o Search Within Results
~ Yield
o 0 v

<

Number of Steps

reactant product " Non-Participating Functional

Groups

<

Reaction Mapping

<

Reaction Scale

IRRIR, REFURARE

Reaction Type

I=EE355

<

<

Stereochemistry

~ Reagent

<

Catalyst

<

Solvent

~ Commercial Availability

<

Reaction Notes

Source Reference

~ Document Type

26 © 2025 American Chemical Society. All rights reserved.
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A Reactions search for drawn structure

12 Results Group: By Document~ |Sort: Relevance -
1
Synthesis and configurational stability of (5)- and (R)-deuteriothalidomides

By: Yamamoto, Takeshi; Tokunaga, Etsuko; Nakamura, Shuichi; Shibata, Morio; Toru, Takeshi
Chemical & Pharmaceutical Bulletin (2010), 58(1), 110-112 | Language: English, Database: CAplus and MEDLINE

Full Text~  View 3 Related Reactions

o

a [}
Absolute stersochemistry shown

31-614-CAS-26840098 Steps: 1 Yield: 95%

11

Reagents: Sodium periodate

Catalysts: Ruthenium dioxide

Solvents: Dichloromethane, Ethyl acetate, Water ; overnight, 40 °C

2 was
Preparation of chiral ligand H3L with C3 symmetry containing amide bond and application thereof
Assignee: Hefel University of Technology

China, CN113354556 A 2021-09-07 | Language: Chinese, Database: CAplus

[ PatentPak « J Full Text~  View 2 Related Reactions

Patent Language Kind Code PatentPak Options
CN113354556 Chinese A PDF | PDF+ | Viewer

o
CN113354556 Chinese B FDF 3 H

W Suppliers (101)

o
Absoluze stereochemistry shown, Rotation -}
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s PAGE ZO0OM DOWNLOAD
-
CASZ: rowsk &% w@E e o
Key Substances in Patent
5 T ry ;
5 v §
L i — )
Analyst Markup Locations (1) . &
9 Page 19 Senial Number Type | Retenton Time [oimn] | Peak Area Area %
1 MM 25.582 58521 5016
e — 2 MM 33458 8147 49584
L) Thie Total 116668
- .
R 1t HPLC result of adsorption separation with (Ah:-PCC-57
M it 1) r
(s} i :
i ¥ v
Analyst Markup Locations (1) " ..
9 Page 19 Serial Number Type | Retention Time [min] | Peak Area Area s
1 MM 25.698 814 [
CAS RN 2 MM 331816 2439.32 9.6
2614-06-4 The Total 244746

o =]}
H
™
@h—__z:%u 9
S o0

Analyst Markup Locations (1)

a N
/‘\/‘;/j]/ %
i | HaC
&

_ 9 Page 19 L

9 Q

H H
. N g NS N
L o~ Gy
Melr 9 N HyC F3

¢ Page 19
8 99.9% ee / (4),,-PCC-57 99.9% ee / (4),,PCC-57 8 99.9% ee [ (4),,-PCC-57
CAS RN 99.9% ee / (1);,-PCC-57 99, 9% 1(A),,PCC-57 99.9% ee I (A),,-PCC-57
15779-24-5
9 CH;

CHy
bs @D}CC&H WCO?H

8 99.9% ee [ (d)y,-PCC-57 899.6% ee [ (A);-PCC-57 8 99.8% ee / (A),,-PCC-57
Analyst Markup Locations (1) 99.1% ee / (A),,-PCC-57

99.9% e / (A);,-PCC-57 99.9% ee / (A);,-PCC-57
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841-67-8

@:\/(ZL_“): EZRKEERD,
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Absolute stereochemistry shown, Rotation ()

s Collapse scheme ~
~ Search Within Results
Cq3H1gNz04
(-}Thalidomide Search for up to 3 structures
within the result set. scheme 2 (1 Reaction) Steps: 1 b
& 207 A s W a0 @ oraw 5 “ N
References Reactions Suppliers ™
N o 4 Nt 0
. o 0
Sea rChmg for... Clear All Absolute stereochemistry shown, Rotation (-)
. W suppliers (99)
Remove and Edit
X W suppliers (49)
31-614-CAS-24041285 Steps: 1 Preparation of chiral ligand H3L with C3 symmetry containing amide bond
and application thereof
1.1 Catalysts: Assignee: Hefei University of Technology
. Tetracosaaquaoctakis[[N.N' N"-(1.3,5-benzenetriyltricarbonyl)tris[L- China, CN113354556 A 2021-09-07
phenylalana...
Solvents: Acetone; 8 h, rt PatentPak ~ Full Text =
~ Substance Role 1.2 -

Product (8)

Collapse Scheme -
Reactant (7)
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I CAS Analytical MethodsIREXF W E&¥1F 3 757%: https://methods.cas.org/

~ Analyte
ﬁ*ﬁ-#@ (-)}-Thalidomide (24)

. «2-.- Analytical AT
:  CAS Z% Methods srers Q n © Y
B Results for 841-67-8
A Save
Filter By 24 Results Sort: Relevance~  Group: By Method ~
1
Analysis of (-)-Thalidomide by Affinity chromatography JOURNAL
(A8 TR TEEIR R 22 By: Rosengren, Jenny P.; Karlsson, Jesper G.; Nicholls, lan A.
(+)-Etozolin (8) Enantioselective synthetic thalidomide receptors based upon DNA binding motifs 1) Compare

(+)-Temazepam (8)
(-)-Etozolin (8)
View All

v Matrix

7,7_ f* DIJ ~ Method Category
=7 Chiral Separation (24)

Active Pharmaceutical
Ingredient and Metabolite
Analysis (6)

N

v Technique
v Validation

~ Year

29 © 2025 American Chemical Society. All rights reserved.

Organic & Biomolecular Chemistry (2004), 2 (22), 3374-3378. Royal Society of Chemistry

Analyte
Other Materials

Method Category
Technique
Equipment Used

View Abstract -

(-)-Thalidomide

Reagent: Acetone; Methacrylic acid; Acetonitrile; 9-(2-Hydroxyethyl)adenine; Methacryloyl chloride; Ethylene
glycol dimethacrylate; Chloroform; Sodium hydride; Azobisisobutyronitrile; Dimethylformamide

Matarial Ciava (E2 11m) Ctainlace etaal HEL - calimmn (250 v 4 6 rormt Malae ilarhz immarintad mahrmar (k41D
View All ¥

Chiral Separation

Absorption spectroscopy; Affinity chromatography

Plunger pump; HPLC system; LC pump; Programmable absorbance detector

Full Text - View in CAS SciFinder

2

Analysis of (+)-Thalidomide in Thalidomide by HPLC JOURNAL

By: Zhang, Tong; Kientzy, Christophe; Franco, Pilar; Ohnishi, Atsushi; Kagamihara, Yasuhiro; Kurosawa,

Hidehiro ) Compare

Solvent versatility of immobilized 3,5-dimethylphenylcarbamate of amylose in enantiomeric separations by ""

HPLC 9 >
A

®

Journal of Chromatography A (2005), 1075 (1-2), 65-75. Elsevier B.V. C A S
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Conditions 'T)Z%‘%UH\U ﬁt%ﬁ:

CAS Method Number Method Category Technique Instrument
1-116-CAS-18769 Chiral Separation UV-visible spectroscopy; HPLC Mobile phase - methyl t-butyl ether
) ) ) X (MtBE)/1,4-dioxane 90/10 w/v; flow rate - 1.0
Analyte Matrix Material Reagent Biological Reagent mL/min; temperature - 25 °C
{(-)-Thalidomide Thalidomide Chiralpak IA i ) Detection wavelength - 300 nm

(+)-Thalidomide

Equipment Used Instructions JOURNAL

HPLC systern, D-7000, Merck Hitachi High performance liquid chromatography - UV detection procedure using methyl t-butyl ether (MtBE)/1,4-dioxane 90/10

Solvent versatility of immobilized 3,5-
viv as mobile phase

Auto-sampler, L- 7200, Merck Hitachi dimethylphenylcarbamate of amylose

Pump, L-7100, Merck Hitachi 1. Analyze the sample using HPLC unit Agilent 1100 series apparatus equipped with a quaternary pump, a vacuum degasser, in enantiomeric separations by HPLC
a column oven, a multiple wavelength UV detector, an auto-sampler and a HP Chemstation software. Zhang, Tong; Kientzy, Christophe;
Ultraviolet detector, L-7400, Merck Hitachi 2. Perform separation on analytical CHIRALPAK IA column {250 mm x 4.6 mm {1.D.)) by Daicel Chemical Industries Ltd. {Japan). Franco, Pilar: Ohnishi, Atsushi:

3. Use methyl t-butyl ether (MtBE)/1,4-dioxane 90/10 v/v as mobile phase.
4. Set the flow rate at 1.0 mL/min.

HPLC system, 1100, Agilent 5. Maintain the temperature at 25 °C. ;—-_ I 4> 188 Hidehiro
Quaternary pump, Agilent 6. Perform detection at a wavelength of 300 nm. S Journal of Chromatography A (2005),
1075 (1-2), 65 - 75. Elsevier B.V.

Vacuum degasser, Agilent
) . hY 74 A\ - L
Column oven, Agilent Validation ?&TEQ‘_‘L'LIE CODEN : JCRAEY | 155N : 00219673 | DOI

: 10.1016/j.chroma.2005.03.116

Column oven, L-7300, Merck Hitachi Kagamihara, Yasuhiro; Kurosawa,

Multiple wavelength UV detector, Agilent Separation Factor  1.65, (+)-Thalidomide/(-)-Thalidomide

Auto-sampler, Agilent View Abstract Full Text =

FrR{XEs
30 © 2025 American Chemical Society. All rights reserved. C A S
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Explore Methods
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Biomolecule Isolation
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Organometallics / Inorganics
Pharmacology / Toxicology
Polymer Analysis

Water Analysis
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Active Pharmaceutical Ingredient 841-67-8
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A Reactions for 25971-63-5

~ Reaction Motes
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Solid State (3)
Thermal (3)

Green Chemistry (2)

© 2025 American Chemical Society. All rights reserved.

& References~

Filter Behavior

v Search Within Results

~ Substance Role
Product (50)

Reactant (48)
Reagent (1)
Solvent (1)

v Yield

~ Number of Steps

~ Reaction Mapping

v Reaction Scale

v Experimental Protocols

v Reaction Type

v Stereochemistry

~ Reagent

~ Catalyst

v Solvent

~ Commercial Availability

v Reaction Notes

L]

Filtering: Substance Role: Reactant X

48 Results

Scheme 1 (1 Reaction)

Absclute stereochemistry shown, Rotation (+]

31-614-CAS-38277926

1.1 Reagents: Triethylamine, Sedium hydroxide
Solvents: Dichloromethane, Water: 1 h, rt

1.2 Reagents: Triethylamine
Solvents: Water: 1h, rt

Collapse Scheme ~

Scheme 2 (1 Reaction)

@

Group: By Scheme~ Sort: Relevance -

HO, OH o

Cl cl

0
Sy

o Wsave -

Clear All Filters

View: Expanded ~

Steps: 1

9
)

Absclute stereochemistry shown, Rotatien (+)

'm Suppliers (7)

Steps: 1 Preparation method of eco-friendly polycarbonate resin composition with

excellent impact strength and molded products
Assignee: Samyang Holdings Corp.
Korea, Republic of, KR2023097871 A 2023-07-03

PatentPak - Full Text ~

= OH
| -

Steps: 1
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A CAS Reaction Number: 31-614-CAS-30579494

4 = A osae

HO

30T Y O

[Stage 2]
W Suppliers (102) W Suppliers (10)
\’_( W Suppliers {59)
0
[Stage 2]
W Suppliers (8)
OH =
[Stage 2]
OH
W Suppliers (94)
Step 1
Stage Reagents Catalysts Solvents Conditions
1 Sodium hydroxide - Dichloromethane rt; 30 min, rt
Water
2 Triethylamine - Dichloromethane 3h,rt
Sodium hydroxide
3 Triethylamine - Dichloromethane 3h,rt
Sodium hydroxide Water
4 Hydrochloric acid - Water neutralized
34 © 2025 American Chemical Society. All rights reserved.

Products

Reactants

Reagents

Solvents

Procedure

Scale
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Synthetic Methods

Experimental Procedure

Carbonic dichloride, polymer with 1,1-dimethylsilanediol, 4,4'{1-methylethylidene)bis[phenol] and 4.4°-(1-methylethylidene)bis[2-{2-propen-1-yl)
shenol, graft

Phosgene

2,2-Bis(4-hydroxyphenyljpropane

RNFHNEBRYIRNRAR

Carbonic dichloride, polymer with 4.4'(1-mathylethylidene)bis[phenol]

4 tert-Butylphenol
o0,0-Diallylbisphencl A

Sodium hydroxide

Triethylamine
Hydrochloric acid

Dichloromethane

Water

1. Add bisphencl A {114 g) and 5.4 wi3 aguecus NaOH solution (44.8 g, 1.12 mol) to a 3 L of three-necked round bottomed flask that is filled

with a nitrogen inlet and ice jacket.

Add phosgene (64.35 g) dissclved in 950 mL of methylene chloride slowly to the solution.

Stir the mixture for 30 minutes,

Separate the methylene chloride and water layers.

Place 50 mL of methylene chloride layer (bischloformate 0.061 mol, 95 mol%) and 75 mL of aqueous layer in a 500 mL of three necked

round bottomed flask.

Add 30 pL of triethylamine (15%, w/v), 0.988 g of diallyl bisphenol A (0.00321 mol, 5 mol%) dissolved in a 10 mL of NaOH solution (0.32 g, 8

mmel) and 0.2516 g of p-tert-butyl phenel (1.68 mmaol), which is also dissolved in a 10 mL of NaOH solution (0.08 g, 2 mmol) to the reaction

mixture,

Use p-tert-butyl phenol as a melecular weight controller.

Stir the reaction mixture for 3 hours at room temperature by using a mechanical stirrer (stirring speed 500 r.p.m).

Separate the methylene chloride layer.

10. Add 37 pL of triethylamine, 10 mL of methylene chloride and 2.05 g of NaOH in 15 mL of distilled water to the separated methylene chloride
solution.

11. Stir the mixture for 3 hours at room temperature.

12. Wash the polymer solution with distilled water.

13. Neutralize the polymer solution with HCL.

14. Precipitate the polymer solution into a mixture of acetone and distilled water (50:50, v/v).
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References ~  biosynthe* or biotransformation or fermentation

XQ A o a

: CAS z,"- SciFinder

; D\
< Return to Home / N_ o
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|
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B! References search for "biosynthe* or biotransformation or fermentation”

@ Substances~ [ Reactions+ &b Citing~ M Knowledge Graph Edit Drawing R @ 4L Em N
Structure Match 817 Results Sort: Relevance~  View: Partial Abstract
1 = N

As Drawn (0)

Substructure (817)

Filter Behavior

Filter by Exclude

High-level semi-synthetic production of the potent antimalarial artemisinin
By: Paddon, C. J.; Westfall, P. ].; Pitera, D. |.; Benjamin, K.; Fisher, K.; McPhee, D.; Leavell, M. D.; Tai, A.; Main, A.; Eng, D.; et al
Nature (London, United Kingdom) (2013), 496(7446), 528-532 | Language: English, Database: CAplus and MEDLINE

In 2010 there were more than 200 million cases of malaria, and at least 655,000 deaths. The World Health Organization has recommended
artemisinin-based combination therapies (ACTs) for the treatment of uncomplicated malaria caused by the parasite Plasmodium falciparum.
Artemisinin is a sesquiterpene endoperoxide with potent antimalarial properties, produced by the plant Artemisia annua. However. the supply of
p\ant derived artemisinin is unstable, resu\tlng in shortages and price fluctuations, complicating production planning by ACT manufacturers. A

~ Search Within Results e nf 2ffrrdahla artamici
View More v
v Document Type
~ Substance Role Full Text = ® substances (25) B Reactions (20) &b Citing (1,509) @ Citation Map
~ Language
2 [ I |

Publication Year

<

Biotransformation of artemisinin by fermentation of Rhizopus chinensis and Cunninghamella elegans
By: Zhan, Jixun; Guo, Hongzhu; Han, Jian; Zhang, Yuanxing; Guo, De'an
Zhongraoyao (2002), 33(10), 869-872 | Language: English, Database: CAplus

~ Author

<

Organization
The microbial transformation of antimalarial drug artemisinin was studied. The enzymes secreted by fermentation of Rhizopus chinensis Saito

CICC 3,043 and Cunninghamella elegans Lendn. AS 3.120 7 in the potato medium were used to transform artemisinin. Three products were
obtained, among which deoxyartemisinin was also found in the controls without microorganisms, and the other two were identified as 3a-
Concept hyclroxydeoxyartemlsmm (III] and 9|3-hydr0xyartem|smm (IV. @ new compound). Artemisinin could be transformed by the two strains, it was easy

<

Publication Name

<

CA Section

<

View More v

<

CAS Content

Life Science Data E

Full Text ® substances (5) & Reactions (2) &b Citing (4) @ citation

<

35 © 2025 American Chemical Society. All rights reserved.
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Biological Study (187)
Preparation (70)
Uses (69)
Biosynthetic Preparation (39)
Bioindustrial Manufacture (23)

Biochemical Process (15)

View all

~ Concept

Artemisia annua (69)
Antimalarials (44)
Artemisinins (42)
Fermentation (38)
Plant tissue culture (30)
Biotransformation (15)

Biosynthetic Pathways (8)
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W References =

Filter Behavior

Filter by Exclude
15 Results

~ Search Within Results Scheme 1 (1 Reaction)

Search for up to 3 structures
within the result set.

@ Draw

Absolute stereochemistry shown, Rotation (+)

Searching for... Clear All
8 W supplier (1)

Remove and Edit X

‘ "o 31-491-CAS-2809199

1.1144d,28°C

e Experimental Protocols

Collapse Scheme ~

<

Yield

pgiiumberohisteps Scheme 2 (1 Reaction)

. Non-Participating Functional

Filtering: Search Within Results: Drawn Structure~ X [ Reaction Notes: 3 Selected « X]

@ & Msave ~

Clear All Filters

Biotransformation

Enzymic 12me~ Sort: Relevance ~ View: Expanded =
Fermentation
Steps: 1 Yield: 84% e®e*

Absolute stereochemistry shown

Steps: 1 Yield: 84% ®e=* Hydroxylation of 10-Deoxoartemisinin by Cunninghamella
elegans
By: Parshikov, Igor A.; et al
Journal of Natural Products (2004), 67(9). 1595-1597

Full Text~

Steps: 1 Yield: 50% ®**

Groups
- : @
v Reaction Mapping
36 © 2025 American Chemical Society. All rights reserved.
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A CAS Reaction Number: 31-491-CAS-429775

Get Similar Reactions

Synthetic Methods

Products

Reactants

Solvents

Procedure

Transformation

Scale

Absolute stereochemistry shown Absolute ste

W™ suppliers (36)

-one

Artemisinin

Ethanol

Water

Grow elegans at 28°C in 20 500 mL culture flasks with each flask containing 200 mL of medil
Distribute a total of 1000 mg of artemisinin (in 40 mL of ethanol) among the 24 h-old stage |
Pool the incubation mixtures and filter to remove the cells.

Extract the filtrate (4 L) three times with ethyl acetate.

Dry the combine extracts over anhydrous Naz504 and evaporate to dyness at 35°C under re
obtain crude product.

Purify the residue with a silica gel column (30 g. 25 cm) using a petroleum ether (60-90°C) -
mixture as the eluting system to obtain product.

[ R

o

Hydroxylation at an Aliphatic Carbon

gram

37 © 2025 American Chemical Society. All rights reserved.

Characterization Data

(3R,5a5,65,8a5,9R,125,12aR)-Octahydro-7-hydroxy-3,6,9-trimethyl-3,12-epoxy-12H-pyrano[4,3-/]-1,2-benzodioxepin-10(3H)-one

Proton NMR (CDCls, 300 MHz): £5.94 (1 H, 5). 3.37 (1 H.m), 3.24 (1 H.m), 243 (1 H, m), 2.1 (1 H. m), 1.9-2.1 (1 H. m), 1.9-2.1 (2
Spectrum H.m), 1.3-1.6 (1 H, m), 1.3-1.6 (2 H, m), 1.47 (3 H. 5), 1.0-1.2(2H, m). 1.19(3 H., d), 1.10 (3 H. d);

Carbon-13 NMR

(CDCls, 75 MHz): 5171.6, 105.4, 93.4, 78.6, 73.5, 47.9, 44.4, 42,1, 35.7, 32.5, 32.1, 25.7, 24.7, 15.4, 12.3

HRMS (ES) calcd for Ci5HzoNaOg (M + Na)™ 321.1309, found, 321.1313;

State bown residue

CAS Method Number 3-491-CAS-429775

Transformations
1. Hydroxylation at an Aliphatic Carbon

BFRIT5|BINotesHE BN IRIE T AEEYIFZ 1L
U2, 8fh EM. Tl OER. 8BF

Reaction Notes
biotransformation, literature preparation, whole cells of
Cunninghamella elegans used, described medium ﬂ_)
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A Reactions search for drawn structure

R References -

.
~ Search Within Results Filtering:

~ Yield
1,152 Results

~ Number of Steps

Scheme 1 (10 Reactions)

Neon-Participating Functional
Groups

<

Reaction Mapping
~ Reaction Scale
~ Experimental Protocols W Suppliers (123)

~ Reaction Type

= Sy 31-614-CAS-42807637

Reaction Mapping: Mapping Data Available X Reaction Motes: 3 Selected - X

Steps: 1 Yield: 96% ***  Modularization of Immobilized Multienzyme Cascades

@ 4, Wsave- \\

Clear Al Filters

Group: By Scheme~ Sort: Relevance~  View: Expanded -
reactant

Steps: 1 Yield: 69-96% eee

Catalyst

Top Count  Alphanumeric Search

Absolute stereochemistry shown. Rotatien (1)

W Suppliers (94)
3 Selected

Cytochrome P450 (99) (Bis{diphenylphosphinag)

Enantioselective C-H Amination ethane)dichloronickel (8)

~ Reagent 1.1 Reagents: Glucose By: Kong, Weixi; et al Pel’DKygEl‘IESE 7 Flavin mononuclectide (3)
I Catalysts: Glucose oxidase (shell-bound to core-shell nanoparticle) , Angewandte Chemie, International Edition (2024), 63(37), ot tavidin (56
@ EE Peroxyeenase (core-bound to core-shell nanoparticle) , Poly(dopamine) . reptavidin (56 Tetrabutylammonium
Full Text
Solvent : Il
~ Solven silicic acid (H,5i0.), tetraethyl ester, polymer with 4,4.7.7-tetraethoxy- Cytochrome CYP102 (46) bromide (8]

~ Commercial Availability 3&di.

Reaction Notes Schiff...)

>

Stereoselective (4,529)
Experimental Protocols
Regioselective (2,659)

(surface aminc-functionalized and activated with glutaraldehyde,

Solvents: Dimethyl sulfoxide, Water; 6 h, pH 7, 30 °C

Glucose 6-phosphate Toluene dioxygenase (8)

dehydrogenase (28) Tris(2,2"-bipyridine)ruthenium

{2+) bis{hexaflucrophosphate)
(8)
Acridinium, 10-methyl-9-(2,4,

Alcohol dehydrogenase (26)
Paroxidase (25)

OH

=

product

Ruthenium, [[3a5,45.6aR)-N-
[4-[[[2-(amino-kN)ethyl]
amina-kN]sulfonyl]phenyl]
hexahydro-2-oxo-1H-thieno[3,
4-glimidazole-4-pentana
midato](n®-benzene)chloro-
4)

Ruthenium, [[3a5,45,6a3R)-N-
[4-[[[2-(2ming-kN)ethyl]
amina-kN]sulfonyl]phenyl]
hexahydro-2-oxo-1H-thieno[3,
4-glimidazole-4-pentana

Photochemical (1,245)

31-614-CAS-42021837

Steps: 1 Yield: 72% wes
Biotransformation (1,152)

Enzymic (216) 1.1 Reagents: Oxygen

Catalysts:
(RETIEE IR Acridinium, 10-methyl-842.4,6-trimethylphenyl)-, perchlorate (1:1)
View All Solvents: Acetonitrile; & h, rt

1.2 Reagents: Phenylsilane

38 © 2025 American Chemical Society. All rights reserved.

Chemoenzymatic Sequential Catalysis with Carbonic Al
Synthesis of Chiral Alcohols from Alkanes, Alkenes, ant
By: Li, Zhenzhong; et al

ACS Catalysis (2024). 14(11), 8786-8793

Full Text -

Trizcylglycerol lipase (25)

Monooxygenase (22)

O m @

6-trimethylphenyl)-, perchl midatclchlerol(1,2,3.4,5,6-n)-
orate (1:1) (7) 1,2,4,5-tetramethylbenzene]-

Cytochrome P450 19944 (7) )
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