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By Gomez-Bombareli, Rafael; Calle, Emilio; Casada, Julio
Fram Enviranmental Science & Technology (2012), 46(24), 13463-13470. | Language: English, Database: CAPLUS
j}‘ »3]&« i3 M (3-chloro-4-(dichlorormethy [-S-hydrosxy-2(SH)-furanone), a  disinfection
<Z AT =R0 byproduct present in chlorinated drinking water, is one of the mast potent
}&‘_1‘4}3& mutagens known. Wwhereas its genotoxic effects are well documented, the
= mechanism by which Mx exerts such an intense biol. effect is still unclear. To
gain  further  insight into both  the general  reactivity  of
hydrozyhalofuranones, and esp. as regards ther genofoxicity, here the
authors report an in silico study of the aq. reactivity of M} and two less
powerful analogs (MXY, in general): (3-chloro-4-(chloromethyl)-S-hydromy-

2(EH3-furanone -CMCF- a,.

By Gomez-Bombarell, Riafael; Gonzalez-Perez, Marina; Arenas-Valganon, Jorge; Cespedes-Camacho, Tsaac Fabian; Calle, Emilio; Casado, Julio
From Environmental Science & Technalogy (2011), 45(20), 9009-2016, | Language: English, Database: CAPLUS ~4 @ 1
Hydroxyhalofuranones forrm a group of genotoxic diginfection byproduct
(DBFY of increasing interest.  Among therm, mucchalic acids (3,4-dihalo-5-
hydrowyfuran-2(SH)-one, Mxa) are known mutagens that react with
nuclectides,  affording  etheno, oxsloetheno, and  halogropenal  derivs,
Mucchalic acids hawve also found use in org. synthesis due to their high
functionalization.  In this work, the alkylation kinetics of mucochloric and
oy obroric acids wi i i

Nea
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dure
General Procedure for the Reductive Cyclization: Carbazole (2a). 4n Endeavor glass liner was
charged with 2-nitrobipheny| 1a {117 mg, 0.582 mmol) and the liner was inserted into an Endeavar pressure
reactor. To the liner was charged phenzPdioachz [1.65 mL, 7,13 x 10-3 M solution in DMF, prepared by
dissolving PAiCaAc)2 (80.0 mg, 0,356 mmal}y and 1,10-phenanthraline {128 mg, 0,710 mmol) in OME (S0 mL3]
and DMF {3.35 L), The reactor system was sealed and purged three times with Nz followed by CO, The
systerm was pressurized with CO (70 psi) and heated at 140 °C for 16 b, The mixture was cooled to rt, Assay
vield of 2a was determined by HPLC analysis of the reaction mixture (34 g, 95%), Carbazole 2a, vield (94
mig, 95%)
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General Procedure for the Reductive Cyclization: Carbazole (2a). An Endeavor glass liner was
charged with 2-nitrobipheny| 1a (117 mg, 0.582 mmal) and the liner was inserted into an Endeavor pressure

reactor, To the liner was charged phenzPd(0ac)z [1.65 mL, 7.13 = 10-3 M solution in DMF, prepared by
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and OMF (3,35 mL). The reactor systern was sealed and purged three times with Nz followed by CO. The
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yield of 2a was determined by HPLC analysis of the reaction mixture (94 mg, 95%). Carbazole 2a, vield (94
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Example 1:
SciFinder answers critical research questions

The patent for Cymbalta® is scheduled to expire and you want
to learn more about the parent compound, duloxetine

e Where can | find important property information?
e How can it be made efficiently?

e What patent protection exists?

e Are there related regulatory restrictions?
*  Where can you buy commercially available starting materials?

* Are there potential collaborators or competitors?

e How do you keep aware of developments and share information?
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~ Overview

Steps/Stages MNotes

1.1 ReEtN, C:BUZSN0 13 no experimental detail, 2) no experimental detail, ) S0%

21 overall yield in 4 steps, literature preparation, no experimentzl

21 detail, Reactants: 2, Reagents: 1, Catalysts: 1, Steps: 3, Stages:
3, Most stages in any one step: 1
References
Highly Enantioselective Friedel-Crafts Reaction of Thiophenes
with Glyoxylates: Formal Synthesis of Duloxetine & Bl Full Text
By Majer, Jakub et al
From Organic Letters, 11(20), 4636-4635; 2009

« Experimental Procedure

= ep
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(5)-2-Hydroxy-2-( 2-yl)ethyl 4 (11): To a solution of (£)-10

I
O SciFinder*

The choice for chemistry research™

esis work immediately

(0.50 g, 2.47 mmol, 91% e} in dry CHzClz (8 mL) were added dibutyltin oxide (0,17 mg, 0.007 mmal, p-
tolusnesulfory| chioride (0,662 g, 3.47 mmol), wiethylamine (0,351, 3.47 mmol) and reaction was stirred at
room temperature for two hours (monitored by TLC). After completion of reaction the mixture wag quenched
by aclding water (8 mL). The layers were separated, and the water layer was extracted with CHzCle (3 x B
Ly, The combined organic phases were dried (MgS04) and concentrated. Silica gel colurmn chromatography
of crude product using AOEthexane (3:7) as an eluent gave (5)-11 (0.9 g, 95% yield, 91% ag) 2z 2
colourless powder, 78.0-79.59C (crystallised from ArOEthexane); tH NMR (400 MHz, COCls) & = 7.80-7.78
(m, 2H3, 7.36-7.34 (m, 2H), 7.28-7.26 (m, 1H), 6.98-6.96 (m, 2H), 5.22 (dd, 7= &0 Hz, 7= 3.7 Hz, 1H), 4.21
(dd, 7= 103 Hz, 7= 3.7 Hz, 1H), 4.14 (dd, 7= 10,3 Hz, 7= 8.0 Hz, 1H), 2,66 (5, 1H), 2.45 (s, 3H) ppm; 13C
MMR (100 MHz, CHCH) &= 145.2 (C), 141.4 (C), 132.4 (C), 129.9 (CH), 128.0 (CH), 126.9 (CH), 125.6 (CH),
124.9 (CH), 73.6 (CHz), 68.2 (CH), 21.6 (CH3) ppm; IR (CHCIS) 3514, 3108, 2951, 1598, 1495, 1447, 1356,
1190, 1176, 1096, 972, 838, B14, 708, 684, 554 crl; HPLC analysis: 91% ee (AD-H, 10% FPrOH in hexane,
1.0 mL/min, = 225 nm, R = 26.7 min, major, & = 36.8 min, minar); [alp 20 = -31.5 (¢ = 0.6, CHCI3).
Step 2

(5)-3-Hydroxy-3-(thiophen-2-yl)propanenitrile: To a solution of ($)-11 (27 mg, 0.30 mmal, 91% eg)
i dry DMSO (1 mL) under argon, KCH (39 mg, 0,60 mmol) was added and the reaction was stired at room
termperature for 24 b, The mixture was quenched by adding water solution of NaHCOs (3 mL, 10%). The
layers were separated, and the aquas layer was extracted with CHzClz (3 x 2 mL) and then combined organic
phase were washed with water, dried (MgS04) and concentrated. Silica gel column chromatography of crude
product using ACOEt/hexane (2:8) as an elusnt gave (S)-3-hydrowy-3-(2-thisny[jpropanenitrile (41 mg, 92%
yield, 1% eg) as a colourless oil. 1HMVR (400 MHz, CDCI3) &= 7,31 (dd, 7=S.1Hz, J= 1.2 Hz, 1H), 7.08-
7.07 (m, 1H), 7.00 (dd, 7= 5.1 Hz, 7= 3.5 Hz, 1H), 5.20-5.26 (m, 1H), 2.87-2.85 (m, 2H) ppm; 13C NMR (100
WHz, CHCIE) & = 144.4 (C), 127.0 (CH), 125.7 (CH),124.7 (CH), 116.9 (C}, 66.2 (CH), 28.1 {CHz) ppm; IR
(CHCI3) 2430, 3108, 2065, 2932, 2254, 1740, 1535, 1433, 1413, 1310, 1235, 1221, 1060, 1040, 850, 702
crrrl; HPLC analysis: 01% e (01-H, 20% FFroH in hexane, 1.0 ml/min, A = 225 nm, 1y, = 13.8 min, major, 1§
= 15.7 rnin, minory; [alp 20 = -30.5 (¢ = 1.3, CHCIE); HRMS (ESI) calcd, for C7HFNONES [(M+Ha)+]:
176.01406; found: 176.01451,

Step3
Frocedurs Unavailable

Copyright 2013 American Chemical Society. All rights reserved.
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