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3 Conditions ~~  Find Similar %  Reaction 1D: 22871426 +gle

‘With sodium hydrogencarbonate In water; isopropyl alcohol at 20°C; for 3h;

Experimental Procedure ~

Na[aspCO<sub>2</sub>].

The preparation of the title compound was adapted from the literature [1]. In a 10 mLround-bottom flask, a H20:iPrOH 85:15 v/v solution (1.0 mL) was added dropwise, with stirring, toa mixture of aspCO2H (542
mg, 3.00 mmol) and NaHCO3 (271 mg, 3.23 mmol). The bubblingsuspension was stirred at room temperature for 3 hours in an open system. The resulting colorlesssolution (pH = 7-8) was diluted with iPrOH (8
mL), stirred for further 30" then filtered over celite.The filtrate solution was concentrated under vacu

{Na[aspCO2]2H20 [1]) were collected by filtration, washed with iPrOH (2 mL, -20 °C), Et20 then d}
possibly associated to theremoval of water of crystallization [1]. The resulting colorless solid was st
proceduresled to partial or complete deacetylation of the starting material [2].

‘With sodium hydride In N,N-dimethyl-formamide for 0.5h;

-\
LRI

Yield | Reference

83% Biancalana, Lorenzo; Pampaloni, Guido; Zacchini, Stefano; Marchetti, Fabio %:ﬁ“%,&ﬁ,lﬁ#ﬁ
JJournal of Organometallic Chemistry, 2018, vol. 869, p. 201 - 211] ) R[]

Cited 1times 7  Details >  Abstract >

Full Text A

um (W= 1-2 ml, opalescent mixture) then settledaside at —20 °C overnight. The colorless erystals

A~ Physical Data - 565

/  Melting Point - 63

Melting Solvent (Melting  Location
Point, °C Paint

141

1305

132-134

150 ethanol

A=/l

Show/Hide columns

Reference

Lun, Huilin; Ouyang, Jing; Yang, Huaming [RSC Advances, 2014, val. 4, % 83, p. 44197 - 44202]
Full Text A Cited 39 times A Details » Abstract

Darwish, Shaza; Zeglinski, Jacek; Krishna, Gamidi Rama; Shaikh, Rahamatullah; Khraisheh, Majeda; Walker, Gavin M.; Croker, Denise M. [Crystal
Growth and Design, 2018, vol. 18, # 12, p. 7526 - 7532]
Full Text 71 Details »  Abstract >

Dichi, Emma; Sghaier, Mehrez; Guiblin, Nicolas [Journal of Thermal Analysis and Calorimetry, 2018, vol. 131, # 3, p. 2141 - 2155]
Full Text A Cited 1 times A Details 3 Abstract >

Sarief, Abdulla; Hague, SK Manirul; Feroze, Syed Mudabbir; Arifuddin, Mohzmmed [Journal of the Chinese Chemical Society, 2018, vol. 65, # 0, p.
1104 - 1109
Full Text 7 Details »  Abstract >

Singh, Navneet; Garg, Geetika [Asian Journal of Chemistry, 2018, vol. 30, # 11, p. 2377 - 2382]
Full Text 7  Details »  Abstract >
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\ RN .
\ /\ 74-76 ethanol Stengl, Milan; Chodkowski, Andrzej; Dawidowski, Maciej; EI Harchi, Aziza; Hancox, Jules C.; Jarkovska, Dagmar; Konopelski, Piotr; (...)
® j / \ / Wrébel, Martyna Zofiz; Zhang, Yihong[Bioorganie Chemistry, 2020, vol. 98]
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3 Conditions A Find Similar »  Reaction ID: 23669021

Conditions Yield Reference

Stage #1: (RS)-phenyl-pyridin-2-yl-acetic acid methyl ester With perchloric acid; hydrogen; acetic 89.88% No author

acid; 5%-palladium/activated carbon In methanol; water at 45 - 50°C; under 8826.87 - 11033.6 Torr; EP1607388, 2005, AL

for 15 - 18h; Location in patent: Page/Page column 4
Stage #2: With sodium hydroxide In water Full Text 7 Details >  Abstract >

Experimental Procedure A~

2 Example 2:

Example 2: G-Phenyl--pipyridyl-2-methyl acetate In a reaction vessel, a mixture of 100 gm G-phenyl-a-pyridyl-2- methyl acetate, 100 ml of 0.1 N perchloric acid in acetic acid in pres-
ence of 10 gm 5% Pd/C (50% wet) and 1000 ml methanol were heated to 45-50°C under 12-15 Kg/cm? hydrogen pressure for 15 to 18 hrs. The catalyst was removed by filtration.
Filtrate was concentrated under reduced pressure and the concentrated mass was diluted with water and basified with aqueous sodium hydroxide solution to get the product a-phenyl-

(RS)-phenyl-pyridin-2-yl-acetic acid methyl ester

0 o CiHNO, 227263 177063 26483647
N .
h Identification Physical Data - 6 Bioactivity - 1 Preparations - 10 >
Z
Druglikeness Spectra - 6 Other Data - 2 Reactions -20 >
Documents-14 >
70 & @

v Identification

A Physical Data - 6

A Melting Point - 3

Show/Hide columns v/

Melting

Reference

Full Text 7 Cited 1times » Details > Abstract >

76 aq. ethanol Klosa[Archiv der Pharmazie, 1953, vol. 286, p. 433,436]
Full Tt 7 Details > Feedback ()
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226.446 1627 / Spectra - 103
DCAYPVUWAIABOU- ™ Transition Point(s) of Liquid Modification(s) - 2
UHFFFAOYSA-N

~ Raman Spectroscopy - 12
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Mechanical & Physical Properties (MCS) - 170

VIR Spectroscopy - 26
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Hit Data - 11

A\ Melting Point - 11 hitd

Melting Point, °C

282

279 - 283

4,4'-bis[N-(1-naphthyl)-N-phenylamino] bl

Hit Data - 11

Identification

out of 11

Location

supporting information

Paragraph 0039

\" J

Paragraph 0051

CasHppNy; 588.751 8022378 I Retrid

Druglikenes|

Physical Da

On all atoms &e

Reference

Tsuchiya, Youichi; Nakamura, Nozomi; Kakumachi, Shunta; Kusuhara, Keiko; Chan, Chin-Yiu; Adachi, Chihaya

Chemical Communications, 2022, vol. 58, # 80, p. 11292 - 112-95
Full Text A Cited 20 times A Details » Abstract »

Current Patent Assignee: TOHOKU UNIVERSITY - JP2019/163243, 2019, A
Full Text A7 Details > Abstract >

Current Patent Assignee: YAMAGATA UNIVERSITY - JP2018/127433, 2018, A
Full Text 7 Details > Abstract >
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Documents
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Titles, Abstracts, Keywords :

Documents

"esterification”

ik - $FEFIR5R | esterification

nessory N || £y MURXHE - B80S SRA20M
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Esterification of Benzoic Acid: Summary

Summary

Qverview

Esterification of benzoic acid invalves reacting benzeic acid with alcohols in the presence of @ catalyst to produce benzoate esters. Multiple methods and catelysts have been studied to optimize yield, conversian, and process efficiency.

Key Methods & Catalysts
1. Acid Catalysts

= Sulfuric Acid: Commaonly used for esterification with various alcohols fe.g., methanol, ethancl, actanol]. The reaction is typically first-order with respect to benzoic acid and does not depend on alcohol concentration. Optimal conditions
for methyl benzoate synthesis include o reaction temperature of 353.15 K, cotalyst dosage of 15% (w/w relative to benzeic acid, and @ methanel:benzoic acid molar ratio of 3:1, achieving high conversion in 4 hours (1)

- ic Acid: Usad for

with n-octyl and isaoctyl alcohols, also showing first-order kinetics with respect to benzoic acid (2).

P ic Acid: Catalyzes with Lbutyl alcohol, with activation energy for the forward reaction ot 58.40 kjjmol. Under optimal conditins, conversion can reach 92% in 120 minutes (3).

2. Solid Acid Catalysts

. B resin: Cotalyzes with primary alcahals (C1-C3) yielding §2-73% at 100°C; with secondary alcahols (C3-C3), yields are lower (11479} [4)

= S042./Ti3AIC2 Ceramic: Achieves 80.4% conversion and »999% selectivity for ethyl benzoate ot 120°C in 34 hours [3).

= Titanium Di Oxide Effective for

with dimethyl carbenate as o green methylating agent, autperforming parent cotalysts (5).
3. Microwave-Assisted Esterification

* Microwave Reactors: Encble faster reactions and higher conversions ot lower residence times. Both homogeneous (sulfuric acid, p-taluenesulfonic ocid) and heterogeneous cotalysts (e.g., Fe2(S04]3, sulfated Zr02) hove been tested.
Homogeneous catalysts are generally mare effective (7), (8}, (3).

4. Process Devices

r
471,163

Structure :

Documents

as drawn

Titles, Abstracts, Keywords : "benzoic acid"

Xk - FEFHRTR

\.

“benzoic acid”

= Esterification Kettles: producing methyl benzoate and benzyl benzoate, featuring efficient mixing and feeding mechanisms to optimize reaction conditions and prevent material accumulation (19}, (13, (12), (13)
5. Enhancement by Base Addition

« Imidazole Addition: The rate of self-catalyzed esterification of benzeic acid and octan-l-ol can be enhanced by adding imidazole as o base (14).

Typical Reaction Conditions

Aleahol Catalyst Temp (°cf Molar Retio ConversionjYield Nates Reference
Methanol Sulfuric acid 353.15K EBY High (4 h) Batch reactor ]
Ethanol Sulfuric acid/Ton resin High temp - High Microwave tubular reactor (g




2

EMIHNTEDTEORR(ICE RS WI & RO T THIE

Query Builder

E=HE,. BEPF—D— K
DHEHIEHE. RTREELED
HIabERRENTES

AL oo () PRERE
‘H!E lJ T *ﬁ

£

Quick search Query builder builder

Results

mwMumq'
----—

Retrosynthesis

Y e s

mmhﬁﬁ

Close Panel >}

‘ Search fields and forms ‘

ok B s 1] H 99
Import Save Options Reset Query Delete Query Srructure Moteculur Formula CASRN TI, AB & KW *ﬁ?%{*
I~
~ UX b i
Structure f} Draw Structure [ Reaction ‘IE'
! Reaxys ~
-
AND v ' Topics and Keywords v
—_—
. . v
NMR Spectroscopy Find Any ide fields A 'IE' Identification
= i i N
Descripjn (NMR Spectroscopy) Y Physical Properties
= Spectra A
X ‘ 0 I
CF  F F  F N NN W 3
— 8 NMR Spectroscopy i I
Coupling Nuclei ‘ Q - ——_
is Vv Solvents (NMR Spectroscopy) ‘ el 2 IR Spectroscopy
W nperature (NMR Spectroscopy), °C Q < Mass Spectrometry
=W Frequen®@@/NMR Spectroscopy), MHz ‘ %
8 UV/VIS Spectroscop
I

1PQ

HEFZERU
THIFEDHE

DUy ITR
R (SEN




1— RTZ L DEHRZIRM

SUR It

\ g {EamiEe
TSTYDI\Y IR DAERXS | nevs wreee wne 0] DU
/\_ Da)/lfj_' g%% m—ﬁg Td: BE D 1:::fimuns A Find Similar »  Reaction ID: 36022630 -

With N-ethyl-N,N-di ine; N-[(di 1H-1,2,3-triszolold, S-blpyridin-1-yl-methylene]-N-methylmethanaminium hexafluo- 56.4%  Yoshida, Yu; Naoe, Yoshimitsu; Terauchi, Taro; Ozaki, Fumihiro; Doko, Takashi; Takemura, Ayumi
d DR o rophosphate In N,N-dimethyl-formamide at 20 - 60°C; Tanaka, Toshiaki; (...) Ozaki, Shunsuke; Yonaga, Masahiro

[Journal of Medicinal Chemistry, 2015, vol. 58, # 11, p. 4643 - 4664]
Full Text 7 Cited S0times 7 Details > Abstract >

Stage #1: (1R, 25) )2 2-amine-§. jine With N-gthyl-N,N-  12.54g  No author
diisopropylamine In ethyl acetste at0 - 15°C; Iner atmosphere; W02013/123240, 2013, AL

Stage #2: With 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphinane-2,4,6-trioxide In ethyl acetate at 0 - 25°C; Reagent/catalyst; Solvent; Location infiSleht: Mze/Page column 53-50
Experimental Procedure A Full Text 78 Details’y  Abstract »
™4

ﬁm%{# G G. Preparation of Compounds of Formula IX (IR,25)-2- (((24 dimethylpyrimidin-5-ylJoxy)methyl)-2-(3-flucrophenyl)-N-(S- fluoropyridin-2-yl)¢&lopropanecarboxamide (14).

G. Preparation of Compounds of Formula IX (IR, 25)-2-((24-di i 5 N-(5- fluoropyridi ide (14). (IR, 25)-2-(20d! imidi 2 icacid (13,
, and N,N- diisopropylethylamine (14.10 mL, 0.081 mol, 2.0 equiv.) was added to the re-
n in ethyl acetate, 36.1 g, 1.4 equiv) was added to the reaction mixture while maintaining
, the reaction mixture was cooled to 0-5 °C and then was quenched with water (64.0 mL)

12.80 g, 0.040 mol, 1.0 equiv.), and 2-amine-5-fluciOpyridine (4.76 g, 0.0425 mal, 1.05 equiv.) were dissolved in ethyl acetate (102.4 mL), under nitrogen. The solution was cooled to 0-
action mixture while maintaining the internal temperature t 0-15 °C. The reaction mixture was stirred at 0-10 °C for 20-30 minutes. n-Propylphosphonic anhydride (T3P; 50% wjw sol
the internal temperature at 0-15 °C. The reaction was stirred at 20-25 °C for at least 20-24 hour and monitared by HPLC and TLC (EtO Ac/Heptane = 1/1}. Upon completion of the react|
while maintaining the internal tempersture below 10-15 °C. The aqueous layer was back extracted once with MTBE (76.8 mL). The arganic layers were combined and washed ance with 38rated aqueous NaHC0; solution (38.4 mL} and once with water (38.4 mL). The organic
layer was polish filtered and the filter rinsed with MTBE (12,8 mL). The organic layer was then concentrated under reduced pressure to a minimum stirrable volume. Ethyl acetate (60,3 (1) was added to the reaction mixture and the mixture was heated to no more than 50 °C to
achieve a clear solution. n-Heptane (86.3 mL) was added slowly with gitation, The rezction mixture was cooled to 20-25 °C, and the suspension was stirred for at least 1 h at 20-25 °C |8 then stirred at least for 1 h at 0-5 °C. The suspension was filtered and the cake was
washed two times with 5 : 1 heptane/ethyl acetate (2 x 12.8 mL), The cake was dried under nitrogen and/or vacuum to provide the title compound, (IR,25)-2-((2,4-dimethyipyrimidin-5-ySxy)methyl)-2-G-fluoiOpheny)-N a4,
12.54 g, 299% ee) as 2 white to off white solid. (IR, 25)-2-((24-di i 2-3-fluciOphemyl)-N-(5- in-2: 1H NMR (500 B4z, DMSO-dg) § 11,19 (s, 1H), 8.31 (d, ) = 3.0 Hz, 1H), 8.12 (5, 1H), 7.94 - 7.85 (m, 1H),
762 (tt,) =87, 3.1 Hz, 1H), 7.44 (dd, | = 10.6, 1.5 Hz, 1H), 7.41 - 7.40 (m, 1H), 739 (s, 1H), 7.14 - 7.06 (m, 1H), 467 (d, ) = 10.2 Hz, 1H), 4.29 {t,}= 9.9 Hz, 1H), 2.63 (t, J= 7.0 Hz, 1H), 288 (5, 3H), 2.03 (s, 3H), 1.76 - 1.64 (m, LH), 1.49 (dd, | = 8.0, 4.8 Hz, 1H); °C NMR (125

P == MHz, DMSO-dg) 5 168.68, 161.98 (d, JcF = 2423 Hz), 158.46, 155.15, 155.38 (d, Jcr = 247.9 Hz), 148.90, 148.51,145.00 (d, Jer = 7.7 Hz), 13937, 135.15 (d, Jcr = 24.9 Hz), 130.06 (d, Jcr8.4 Hz), 125.05 (d, Jcr = 19.5 Hz), 124.70 (d, Jcr = 2.6 Hz), 11571 (d, Jcr = 21.7 Hz), 114.20
1 t — tl:% ’| ﬁ $E (d, Jcr = 4.1 Hz), 113.70 (d, Jcr = 209 Hz), 70.80, 34.09 (d, Jer = 1.9 Hz), 26.90, 24.38, 1837, 17.78. HRMS Caf r CozHa1FaN0z [M+H]* 4111627 found 411.1632
Zoutof2
. (1R,25)-2-{{(2,4-di imidin-5. 23 N-(5 pyridin-2- 1
o CubuFNiOz 410423 22397558 1369764-02:2
Identification Physical Data - 10 Bioactivity - 17 N Preparztige=20 >
Druglikeness Spectra -7 Other Data - 77 F£ ]E 3- 5 Reactions -24 > Discovery of (1R,25)-2-{[(2,4-Dimethylpyrimidin-5-yljoxy]methyl}-2-(3-fluorophenyl)-N-(5-fluo- Cite
Documents -34S ropyridin-2-yljcyclopropanecarboxamide (E2006): A Potent and Efficacious Oral Qrexin Receptor
'F*E Antagonist
BIig :
Yoshida, Yu; Naoe, Yoshimitsu; Terauchi, Taro; Ozaki, Fumihiro; Doko, Takashi; Takemura, Ayumi; Tanaka, Toshiaki; (
- Lo . - x Ozakd, R MIEE BB 0 [Journal of Medicinal Chemistry, 2015, vol. 58, # 11, p. 4648 - 4664]
(1R,25)-2-[{(2,4-dim: imidin-5-yl)oxy}methyl]-2-(3-fluorophenyl)-N-(5-flueropyridin-2-yl)cyclopropane-1-carboxamide wostrdle  IndexTerms ~ lubsmces 1w Resttons e u FulTed =
v Identification \"dexTﬁns- Py
 Druglikeness ﬁm I‘ﬁ;ﬁ EMTREE drug term: 1 (2 fluorophenyl) 3 oxabicyclo[3.1.0]hexan 2 one - 1 (2 fluorophenyl)cyclopropan 1,2 dimethanol
1 (3 fluorophenyl) 3 oxabicyclo[3.1.0Jhexan 2 one « 1 (3 fluoraphenyl)cyclopropan 1,2 dimethanol - 1 (3,4 difluo-
A Physical Data - 10 e rophenyl) 3 oxabicyclo[3.1.0hexan 2 one = 1 (3,4 difluorophenyljcyc! 1,2 di 13,5 difl N3
Refe re nce ﬁ oxabicyclo[3.1.0]hexan 2 one - 1 (3,5 difluerophenylicyclopropan 1, 47— \y a z a
A Melting Point - 2 oxabicyclo[3.1.0]hexan 2 one = 1 (4 fluorophenyl)cyclopropan 1,2 dit ane
Show/Hide columns v/ + 2(2 fluoraphenyl) 2 (hydraxymethylicyclopropyl] methyl « 2 (3 flus n’-_ m = Ei 1.3
Melting Point, °C on B “ (3,4 diflucrophenyl) 2 (hydroxymethyl)cyclopropyl] methyl - 2 (3,5 d = | sthyl
176 Paragraph 0101 No author - US2020/180060, 2020, AL 24 phenyl) 2 y yl)cyclopropyl] methyl « 2 (tert t IT I-
FullTest 2 Detalls ) Apstract > methanol « 2 [[(2,4 dimethylpyrimidin 5 ylloxy]methyl] 2 (2 fluoroph idin|
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Full Tet 74  Cited 5 times 71  Details >  Abstract »
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Journal of Molecular Structure, 2016, vol. 1105, p. 25 - 29
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1H-NMR (8, CDCl): 6.01 (d, 1H), 5.78 PFICKER PHARMACEUTICALS LTD. - US2009/43115, 2009, AL
(dd, 1H), 5.51 (br, 1H), 5.37 {m, 1H, Full Tet 4  Details »  Abstract »

4.62 (m,1H), 4.39 (br, 1H), 2.73-2.63 (m,

2H), 2.22-2.48 (m, 4H), 1.32-1.98 (m,

11H), 1.14 (5, 3H), 1.13 (s, 3H), 1.09 (d,

3H), 0.89 (d, 3H), 0.82 (t, 3H)

*H NMR (CDCL) 300 MHz: 56.00(d, Glenmark Pharmaceuticals Limited - US2005/239835, 2005, A1
J=9.3, 1H) B5.78 (dd, J=6, 1H) B5.5(br t, Full Tet 4 Details >  Abstract

1H) 5.37(q, 1H) 54.6(m, 1H) 54.38 (m,

1H) 62.78-1.33(m, 16H) 51.13(m, OH)

0.85(m, 6H) 60.87(m, &H).

Dabak, Kadir; Adiyaman, Mustafa - Helvetica Chimica Acta, 2003, vol.
86,#3, p. 673 - 677
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Benefits of Using Palladium Compl in Cress-Coupling Reacti
Key Advantages
» High Efficiency and Selectivity
» Polladium complex activity and
» Broad Substrate Scope
# These catolysts con couple o wide range of substrotes, including oryl bromides, oryl chlorides, ond vorioes nucleoph
groups and challanging substrates (1), (4), (5).
-« 0 and Mild Ci
+ Palladium complexes often operate under mild reaction conditions, reducing the need for harsh reagents or elevate
for sensitive substrotes and sustainable chemistry (6
« Reusability and Sustainability
+ Many palladium catalysts, especiolly those immobilized on magnetic or polymer supports, are easily recoverable an
lawering casts (8), (£, (9], (10), (11},
» Stability
# Pallodium complexes, particularly those with robust ligonds (e.g., NHCs, Schiff bases, pyrozales), show excellent sta
thermal conditions, making them practical for industrial and laboratery use (2), (12, (13).
s Eeonamic and Environmental Benefits
# Some palladium complexes are derived from waste or designed for easy recovery, contributing to greener and more
Summary Table
Benefit Supporting Contexts

High catalytic efficiency

[ited 67 times
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hbstract
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nd C-N cross-coupling reactions, These phosphine-free syst
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ions of these pallodium complexes in o range of coupling rel

ions ore described here ond catalysts, conditions and result
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Esterification of Benzoic Acid: Summary

Qverview

Esterification of benzoic acid invalves reacting benzeic acid with alcohols in the presence of @ catalyst to produce benzoate esters. Multiple methods and catelysts have been studied to optimize yield, conversian, and process efficiency.

Key Methods & Catalysts
1. Acid Catalysts

= Sulfuric Acid: Commaonly used for esterification with various alcohols fe.g., methanol, ethancl, actanol]. The reaction is typically first-order with respect to benzoic acid and does not depend on alcohol concentration. Optimal conditions
for methyl benzoate synthesis include o reaction temperature of 353.15 K, cotalyst dosage of 15% (w/w relative to benzeic acid, and @ methanel:benzoic acid molar ratio of 3:1, achieving high conversion in 4 hours (1)

- ic Acid: Usad for

with n-octyl and isaoctyl alcohols, also showing first-order kinetics with respect to benzoic acid (2).

P ic Acid: Catalyzes with Lbutyl alcohol, with activation energy for the forward reaction ot 58.40 kjjmol. Under optimal conditins, conversion can reach 92% in 120 minutes (3).

2. Solid Acid Catalysts

. B with primary alcahals (C1-C3) yielding §2-73% at 100°C; with secondary alcahols (C3-C3), yields are lower (11479} [4)

resin: Cotalyzes
= S042./Ti3AIC2 Ceramic: Achieves 80.4% conversion and »999% selectivity for ethyl benzoate ot 120°C in 34 hours [3).
Oxide

= Titanium Di Effective for

with dimethyl carbenate as o green methylating agent, autperforming parent cotalysts (5).
3. Microwave-Assisted Esterification

* Microwave Reactors: Encble faster reactions and higher conversions ot lower residence times. Both homogeneous (sulfuric acid, p-taluenesulfonic ocid) and heterogeneous cotalysts (e.g., Fe2(S04]3, sulfated Zr02) hove been tested.
Homogeneous catalysts are generally mare effective (7), (8}, (3).

4. Process Devices

) 0 )

r
471,163

Structure : as drawn

Documents Titles, Abstracts, Keywords : "benzoic acid"

ik - $5EFIR5R © “benzoic acid”

\.

= Esterification Kettles: producing methyl benzoate and benzyl benzoate, featuring efficient mixing and feeding mechanisms to optimize reaction conditions and prevent material accumulation (19}, (13, (12), (13)
5. Enhancement by Base Addition

« Imidazole Addition: The rate of self-catalyzed esterification of benzeic acid and octan-l-ol can be enhanced by adding imidazole as o base (14).

Typical Reaction Conditions

Aleahol Catalyst Temp (°cf Molar Retio ConversionjYield Nates Reference
Methanol Sulfuric acid 353.15K EBY High (4 h) Batch reactor ]
Ethanol Sulfuric acid/Ton resin High temp - High Microwave tubular reactor (g
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