This article was downloaded by:

On: 27 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:

0P http://www.informaworld.com/smpp/title~content=t902189982

Py
RGANI 1'1 .|'|.;. RATIONS SIMPLE PHASE-TRANSFER ALKYLATION OF O-
l\:n PR( :l ¥ -I':l r:l-..\ . (TETRAHYDROPYRAN—Z-YL) ARYLALDEHYDE CYANOHYDRINS

INTERNATIONAL Héctor Barrios®; Consuelo Sandoval’; Benjamin Ortiz®; Rubén Sanchez-Obregén®; Francisco Yuste®
T @ Instituto de Quimica, Universidad Nacional Auténoma de México, Circuito Exterior, Ciudad
Universitaria, México, DF

To cite this Article Barrios, Héctor , Sandoval, Consuelo , Ortiz, Benjamin , Sinchez-Obregdn, Rubén and Yuste,
Francisco(1987) 'SIMPLE PHASE-TRANSFER ALKYLATION OF O-(TETRAHYDROPYRAN-2-YL) ARYLALDEHYDE
CYANOHYDRINS', Organic Preparations and Procedures International, 19: 6, 427 — 432

To link to this Article: DOI: 10.1080/00304948709356203
URL: http://dx.doi.org/10.1080/00304948709356203

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://wwinformworld.coniterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or danmmges whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304948709356203
http://www.informaworld.com/terms-and-conditions-of-access.pdf

11: 01 27 January 2011

Downl oaded At:

ORGANIC PREPARATIONS AND PROCEDURES INT. 19(6), 427-432 (1987)

SIMPLE PHASE-TRANSFER ALKYLATION OF O-(TETRAHYDROPYRAN-2-YL)
ARYLALDEHYDE CYANOHYDRINS

Héctor Barrios*, Consuelo Sandoval, Benjamin Ortiz,
Rubén Sanchez-Obregdn and Francisco Yuste

Instituto de Quimica, Universidad Nacional Auténoma de México,
Circuito Exterior, Ciudad Universitaria, Coyoacdn 04510, México, D.F.

The alkylation of protected cyanohydrins anions constitutes an excel-
lent method for ketones synthesis.1 Generally, the anions are generated
from aliphatic or aromatic aldehyde protected cyanohydrins with lithium
diisopropylamide or sodium hydride in anhydrous tetrahydrofuran or dime-
thoxyethane under nitrogen at -78°. The addition of an alkyl halide pro-~
duces the protected ketone cyanohydrin. The carbonyl group is then liber-

ated by successive treatment with dilute acid and dilute aqueous base.

EN N
CHO H-OH CH-OTHP
R R R
1. NaHSO3/H,0 - DHP /TsOH (1]
R 2. KCN/H,0 R’ R"
1— R” z R” 3 Ru

a) R = R'= R"=H ; b) R= OMe, R'= R"=H ; c) R =H, R'=R"= OMe

N IRI[/
R-G-OTHP ¢=0
R
NaOH/H20/DMSO/ 1. HpS504/H,0 (
= TEBA/R"™ -Br R 2. NaOH/Hp0 R 2)
i s i R ”

a) R=R'=R"=H, R"™=nBu ; b) R=R'=R"=H, R"'= CeH11; ¢) R=0OMe, R'=R'=H
R"'=nBu ; d) R=OMe, R'=R"=H, R"'=C¢Hy,; e) R=H, R'=R"=0Me, R™=nBu ;
£) R=H, R'=R"=OMe, R"'=CgH,,
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Recently, it was reported a simple general method for the preparation of
aromatic ketones2 based on the phase-transfer catalyzed alkylation of benz-
aldehyde cyanochydrins (Eq. 1). We now report a complement to this proce-
dure for the synthesis of aromatic ketones 5 by alkylation of the 0-(tetra-
hydropyran-2-y1) arylaldehyde cyanohydrins 3 under similar reaction condi-
tions (Eq. 2).

The method consists in the generation of the protected cyanohydrin
carbanion from 3 with aqueous sodium hydroxide in dimethyl sulfoxide and a
catalytic amount of triethylbenzylammonium chloride followed by the addi-
tion of an alkyl bromide in dimethyl sulfoxide. The mixture is vigorously
stirred for 1-24 hrs at room temperature to produce the protected cyano-
hydrin 4 which can be purified or hydrolyzed directly to give 5.

Arylaldehyde cyanohydrins 2 were made following the general method

described to prepare mande1on1‘tr‘1’1e3

and were protected by the tetrahydro-
pyrany]l group4 to produce 3 in high yields (Table 1) using p-toluenesulfo-
nic acid as cata'lyst5 in order to avoid volatile catalysts and to simplify
work-up of the reaction mixture.

TABLE 1. O-(Tetrahydropyran-2-y1)arylaldehyde Cyanohydrins 3

Product Yields® 1H-NMR (CDC13)

(%] & Ar-CH-CN[ppm]

3a 98 5.10 and 5.40
3b 82 5.90

3 83 5.35 and 5.50°

a) Based on 2 b) Mixture of diasteroisomers.

Alkylation proceeds smoothly with primary {n-butyl) or secondary (cy-
clohexyl) bromides in yields comparable to those reported] (Tables 2 and 3).
However, the procedure used here has the advantage of being easy to perform,
employs rather inexpensive reagents thus making it useful for large-scale

preparations and does not require anhydrous conditions or purification of
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TABLE 2. Microanalytical Data for Aromatic Ketones 5

Compd Molecular Elemental Analysis
No Formula Calc (Found)
C H
5a C11H;,0 81.44 (81.30) 8.70 (8.79)
5b C13H160 82.93 (83.09) 8.57 (8.68)
5¢ Ci2H160, 74.97 (75.17) 8.39 (8.20)
5d CiuHy60, 77.03 (76.92) 8.31 (8.48)
Se Ci13H1603 70.24 (70.18) 8.16 (8.03)
5f CisH; 003 72.55 (72.66) 8.12 (7.92)

the intermediates 2 and 4.

While the method has proved to be efficient for the alkylation of pro-
tected aromatic cyanohydrins, it is unsuitable for protected cyanohydrins
derived from aliphatic aldehydes. The O-tetrahydropyranyl cyanohydrin of
acetaldehyde could not be alkylated under these conditions, possibly be-
cause , the catalytic generation of the carbanion fails to proceed with in-

sufficiently activated protected cyanchydrins.

EXPERIMENTAL SECTION

Column chromatagraphy was carried out by using Merck silica gel 60 (0.063-
0.2 mm). The preparative TLC plates were of Merck silica gel 60 F-254 (20 x
20 x 0.2 cm). In order to follow the progress of the reactions or the puri-
ty of the compounds, Merck F-254 thin-layer plates 250 (um) cut into small
slides (5 x 2.5 cmz were used. The products were visualized by UV absorp-
tion or I, vapor. *H-NMR spectra were obtained in CDCis on Varian FT-80A
spectrometer with Me,Si, as an internal reference, and are expressed as §
values. Mass spectra were recorded on a Hewlett Packard 5985-B spectrometer
at 70ev.

a-[Tetrahydro-2H-pyran-2-y1)oxy]-2-methoxybenzeneacetonitrile (3b). Typical

Procedure.- A solution of cyanohydrin 2b (21 g, 0.13 mol), dry dihydro-4H-

pyran (16.2 g, 0.19 mol) and 10 mg of p-toluenesulfonic acid was heated to
reflux for 1.5 hr. The cooled mixture was treated with anhydrous potassium
carbonate (0.1 g) and stirred for 1 hr. After the addition of dry ether (70
ml), the salts were removed by filtration and the resulting solution was

concentrated in vacuo. The residue was chromatographed over silica gel
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TABLE 3. Aromatic Ketones 5.

Product®  Reaction  Yield® 1H-NMR (CDCT5) S (70 eV)
Time (hr) (%] s[ppm] m/z (%)
7 +
5a 1 94 0.95 (t, 3H, J = 6 Hz); 162(M", 15),
1.15-1.95 (m, 4H); 2.95 120(72), 105
(t, 2H, J = 7 Hz); 7.25- (100), 77(78),
7.60 (m, 3H); 7.80-8.05 51(16).
(m, 2H).
sb’ 24 72 1.00-2.25 (m, 10H);3.00- 188(M*, 23),
3.50 (m, 1H); 7.25-7.65 105(84), 77
(m, 3H); 7.75-8.05 (m, (100), 55(30),
2H). 51(30)
§g§ 1 91 See typical procedure See typical
procedure
5d 24 65 1.10-2.10 (m, 10H);2.95- 218(1%,7),
3.35 (m, 1H); 3.86 (s, 136(9), 135
3H); 6.90 (dd, 1H, J = 8, (100), 77(14).
2 Hz); 6.96 (td, 1H, J =
8,2 Hz); 7.40 (td, 1H,J =
8.2 Hz); 7.45 (dd, J = 8,
2 Hz).
5¢8 1 92 0.95 (t, 3H, J = 6 Hz); 222(M*,20),
1.15-1.90 (m, 4H); 2.80 180(66), 166
(t, 2H, J = 7 Hz); 3.92 (15), 165
(s. 6H); 6.84 (dd, 1H, (100}, 77(12).
J=9,1Hz); 7.50 (d, 1lH,
J = 2 Hz); 7.55 (dd, 1H,
J = 9,2 Hz).
5 24 53 1.10-2.00 (m, 10H); 3.00- 248 (M',12),

3.40 {(m, 1H); 3.93 (s,
6H); 6.85 (dd, 1H, J = 9,
1 Hz); 7.51 (d, 1H, J =2
Hz); 7.57 (dd, 1H, J = 9,
2 Hz).

166(11), 165
(100}, 79(9),
77(8).

a) Isolated by chromatography on silica gel.

A1l ketones 5, except 5d,

are known (reference number are those given in the references) and their

jdentity and purity were confirmed by microanalysis, IR, H-NMR and mass

spectral data b) Based on 3.
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using hexane-ethyl acetate (75:25) as eluent to produce 26.3 g (82%) of 3b
as a colorless oil.

2'-Methoxyvalerophenone (5c). Typical Procedure.- To a mixture of 3b (1.3

g, 5.25 rmol), 50% aqueous sodium hydroxide solution (0.8 g, 10 mmol) and
benzyltriethylammonium chloride (0.16 g, 0.7 mmol) in 20 m1 of dimethyl sul-
foxide, a solution of l-bromobutane (0.715 g, 5.25 mmol) in 5 ml of dime-
thyl sulfoxide was added. The mixture was vigorously stirred at room tempe-
rature for 1 hr. After the addition of water (25 ml), the mixture was ex-
tracted with ethyl acetate (3 x 25 ml1), washed with saturated sodium chlo-
ride solution (3 x 25 ml}, dried over sodium sulfate and evaporated to
produce 1.5 g (94%) of 4c. To this crude product in 7 ml of methanol was
added 5% aqueous sulfuric acid (1 ml) and the mixture was stirred at room
temperature for 10 min. The solvent was evaporated and the residue extract-
ed with ether (3 x 15 ml1). The ethereal solution was shaken with 20 ml of
0.5 N aqueous sodium hydroxide for 10 min, separated, washed with water (2
x 25 ml), dried over sodium sulfate and evaporated. The crude product was
purified by preparative TLC with hexane/ethyl acetate (70:30) as the eluent
to give 0.92 g (91% based on 3b) of 2'-methoxyva1erophenone6 (5¢) as a
yellow oil.

IR (neat): Vmax 1675 cm™*. H-NMR (CDC1;):¢60.92 (t, 1H, d = 6 Hz)}, 1.10-
1.85 (m, 4H), 2.95 (t, 24, J = 7 Hz), 3.89 (s, 3H), 6.88 (dd, 1H, J = 8, 2
Hz), 6.95 (td, 1H, J = 8, 2 Hz), 7.40 (td, 1H, J = 8, 2 Hz), 7.57 (dd, 1H,
J =8, 2 Hz). MS (70 eV): m/z (%) 192 (M+, 2), 150 (14), 135 (100), 92 (15),
77 (30).
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