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

L=\
ORGANI . .]"'.l!ll.'lu'l\li ATIONS tTaIIS-l-CHLORO-S(ETHO THO)(Y)-Z-PE NE

ottt Cornelus G. M. Janssen?; Erik F. Godefroi®
NTERNATIONAL * Department of Organic Chemistry, Eindhoven University of Technology, THE NETHERLANDS

To cite this Article Janssen, Cornelus G. M. and Godefroi, Erik F.(1981) 'trans-1-CHLORO-5(ETHOXYETHOXY)-2-
PENTENE', Organic Preparations and Procedures International, 13: 3, 209 — 216

To link to this Article: DOI: 10.1080/00304948109356128
URL: http://dx.doi.org/10.1080/00304948109356128

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-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, |oan 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, formul ae 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 damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304948109356128
http://www.informaworld.com/terms-and-conditions-of-access.pdf

12: 07 27 January 2011

Downl oaded At:

ORGANIC PREPARATIONS AND PROCEDURES INT. 13(3-4), 209-216 (1981)

trans-1~CHLORO-5(ETHOXYETHOXY )-2-PENTENE

Cornelus G. M. Janssen and Erik F. Godefroi#

Department of Organic Chemistry, Eindhoven
University of Technology, THE NETHERLANDS

Ongoing synthetic investigations1 required substantial
amounts of a pure trans-2-pentenyl unit suitable for subse-
quent carbanion alkylations at C-1 and C~5, These prerequis-
ites are met by title compound IVa, which possesses a reactive
C-1 allylic halide in addition to featuring potential elec-
trophilicity at C-5. We hereby describe a convenient procedure
for preparing this synthon.

In contrast to fregquently cited 1,5-disubstituted-cig~-2-
pentenyl systems,2 scant attention has been paid to their
trans counterparts. For example, trans-1,5-pentene-2-diol has
been described only once via a short, but operationally cum-
bersome methodology, centering on sodium borohydride reduction
of glutacondialdehyde;2a the dihalides derived from IIIb seem
to have been passed over altogether, For large-scale purposes,
trans-alkenols are best prepared by lithium tetrahydroalumin-

ate (LAH) reduction of acetylenic carbinols,3

suggesting IIa
as logical precursor for IVa, Such alkynyl fragments are in
principle accessible via hydroxymethylation of 3~butyne-l-ol
20,4 hydroxyethylation (ethylene oxide) of propargyl alco-

hol.zc’4 In practice, these routes proceed via acetylenic an-
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ions, so that blocking of base consuming hydroxy functions is

often advisable,

SCHEME I
HO=C-CHo OH
Br~~OH —2VE | Br U NOR — 2 4 O =\_O0R
LiNH,/NHy
Ia IIa

LiAlH&, HONAANNOR C150,Me/ e CINAANOR

DMF/ LiCl/
IITa, b s-collidine IVa, ®
a, R = CH(Me)OEt
b, R=H EVE = ethyl vinyl ether

We chose to prepare IVa as shown in Scheme I. 2-Bromo-
ethanol, on acid-promoted treatment with ethyl vinyl ether,

gave the O=-protected Ia.5

Our preference for the ethoxyethoxy
rather than the more conventional tetrahydropyranyl blocking

group derived from the greater ease of hydrolysis or methan-

olysis of the ethoxyethoxy group to yield readily removable

breakdown fragments;6

moreover, the ethoxyethoxy group dis-
plays clearly distinguishable CH3 NMR signals at 1,21 and 1.29
ppm (t and 4 resp.). Propargyl alcohol dianion, generated in
LiNHz-containing liquiad NH3, reacted rapidly with Ia to pro-
vide, after 1 hr, 77% of IIa, Reduction thereof to IIIa gave
optimal yields on using 1,25 equivs of LAH in refluxing THF
(1 hr); characterization of IIIa was based on 13¢ mm inspec-
tion and also by hydrolysis to IIIb and its subsequent conver-
sion to the earlier reported bis-phenylcarbamate.2a Transfor-

mation of IIIa to IVa was realized via the method of Colling-
ton and Meyers.7 This involved the system MeSO201 and LiCl in
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collidine containing DMF and gave, Jjust as in the cited exam-
ples, unrearranged chloride IVa of at least 95% homogeneity.8
The potential of IVa was briefly examined. It reacted in
DMF with potassium phthalimide and with sodium p-toluenesul-
finate to give, after mild hydrolysis, pentenols Va and Vb,
Deblocking of IVa gave irans-5~-chloro-3-penten~l-ol IVb,
derivatized by conversion to solid carbamates VIa and VIb,

Our main application of IVa in natural product synthesis will

be reported in due course,

H
INNAN0H Ar-N-EO\V/\\//\~/Cl
v VI
a, X = N-phthalimide a, Ar = CgHg
b, X = p-S0,CgH,CHx3 b, Ar = x-naphtyl
EXPERIMENTAL

Melting points, taken on a Fisher-Johns block, and boil~
ing points are uncorrected. 1H-NMR spectra were obtained on
a Varian EM 360 spectrometer; 130- MR spectra were recorded
on a Varian HA 100 equipped with a Digilab FTS~-NMR-3, GLC data
were obtained on a carbowax column of 30 meter and 0,3 mm
diameter at 170°C, We thank Messrs P, van den Bosch and H,
Eding for providing the microanalytical data.

1-Bromo-2-(ethoxyethoxy)ethane (Ia).- The following directions

are based on those of Brandsma.” To 180 g. (2.50 moles) of
ethyl vinyl ether were added at 0° and with stirring 175 mg.
of p-toluenesulfonic acid (TSA) and 15.7 g. (0.125 mole) of
2=bromoethanol. The cooling bath was removed, resulting in a
rapid temperature-~rise to 6°; the mixture was recooled to 0O°
whereupon another 140.6 g. (1.125 moles) of 2-bromoethanol and
120 mg, of TSA were added. The mixture was slowly allowed to
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come to room temperature (1 hr) and was then first basified

by addition of 12,5 ml. of saturated K2003 solution and there-
after rendered water-free by introduction of anhydrous KZCOB‘
On bubbling NH3 through the mixture for 10 seconds, the solids
were removed by filtration and were rinsed with ether. The
low-boiling components were removed from the filtrate at aspi-
rator pressure below 500; fractionation of the residue from
anhydrous K2003 in NH3-flushed equipment afforded 220 g, (92%)

of Ta, bp. 63-64°/10 mm, !

H-NMR § (0014): 1,14 (t, 3, OCCH3),
1,25 (4, 3, OZCCHB), 3,16-3,91 (m, 6, 3 x CH2), 4,62 (q, 1,
OCHO),

5=-(Ethoxyethoxy)-2-pentyn-1l-ol (IIa).- To a stirred, refluxing

mixture of 1.1 mole of freshly prepared LiNH2 (from 7.7 g. of

1i wire and 0.10 g. of Fe(XNO in 1000 ml. of liguid NH3) was

3)3
added dropwise 28,0 g. (0.50 mole) of propargyl alcohol. Stir-
ring was continued for 15 min. at which point 98.2 g. (0.50
mole) of Ia was introduced. After 1 hr the solvent was expell-
ed (warm water bath) and the residue was taken up in ice water
-ether and filtered through Hy-Flow (Celite 545) to remove
bothersome solids. The filtrate was then thoroughly extracted
with 400 ml., of ether, Drying and evaporation of the organic
phase left a residue which, on fractionation from anhydrous
K,CO5, provided 66.8 g. (77%) of product, bp. 86-89°/0.15 mm.
1

3’
H-NMR § (CC1,): 1.21 (%, 3, OCCH;), 1.29 (4, 3, 0,CCHy), 2.20

~2,62 (m, 2, =CCH,C0), 3.08-3.91 (m, 5, OH and CHZOCOCH2),
3.91-4.,25 (t, 2, OCH,C), 4.63 (g, 1, OCHO).

trans-5-(Ethoxyethoxy)-2-penten-1-01 (IIIa),~ To a stirred

mixture of 6.25 g. (0.164 mole) of LAH in 150 ml. of dry THF
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was introduced dropwise 43.0 g. (0.25 mole) of IIa in 50 ml,
of THF, The mixture was refluxed for 1 hr and was then decom-
posed by consecutive addition of 6.25 ml, of water, 4.7 ml. of
5N NaOH and 20,3 ml, of water. Filtration and filtrate-solvent
removal gave a residue which was fractionated to furnish 37.8
g. (87%) of product, bp. 77-78°/0.1 mn, lH-NMR § (CC1,): 1.21
(t, 3, OCCH3), 1.27 (a4, 3, 0200H3), 2,08-2,56 (m, 2, =CCH2),
3.14-4.32 (m, 7, HOCH, and CH,0COCH,), 4.64 (g, 1, OCHO), 5.23
-5.97 (m, 2, CH=CH). 1’C-MMR § (neat): 63.32 (C;), 33.29
(04).10

For purposes of literature comparison and 13C-NMR ascer=-

tainment of the proper trans-geometry, IIIa was hydrolyzed to

IIIb which was then derivatized to the known bis-phenylcarba-

mate.2a

irans-1,5-Pentene-2-diol (IIIb).~ A solution of 8.7 g. (0.05

mole) of IIIa in 100 ml., of methanol containing 0.15 ml. of
sulfuric acid was kept at room temperature for 18 hr. Sodium
methoxide in methanol, equivalent to the acid used, was added
and the solvent was removed and replaced with chloroform. The
solids were filtered; removal of the solvent and fractionation
of the residual oil provided 4.8 g. (93%) of diol IIIb, bp.
88-89°/0.7 mm. lH-MMR § (0DC15): 2.10-2.50 (m, 2, CH,CO), 3.57
(t, 2, CCH,0), 3.85-4.38 (m, 2, OCH,C= and 2 x OH), 5.22-5.97
(m, 2, CH=CH). 1Pc-NMR § (neat): 63.82 (C), 36.29 (c,).'°
This material was GLC-compared with authentic g;g-isomer.2d
It was 99% pure and contained none of the cis-isomer.

Diol IITb, 0.51 g. (0.005 mole) was tfeated with 1.19 g.
(0.01 mole) of phenyl isocyanate for 4 hr in refluxing THF, to

give, on solvent removal and trituration of residual solids
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with isopropyl ether, 1.50 g. (91%), mp. 160-161°, 1it.°2 mp.
159-1600; the mp., did not change after crystallization from
isopropyl ether.

trans-1-Chloro-5-(ethoxyethoxy)-pentene-2 (IVa).- To an ice-

cold mixture of 2.26 g (0,055 mole) of LiCl, 7.25 g. (0.06
mole) of g-collidine and 8.7 g. (0.05 mole) of IIIa in 25 ml.
of dry DMF was introduced, with stirring, 6.87 g. (0.06 mole)
of methanesulfonyl chloride, After 1,5 hr at 0° the mixture
was poured into 50 ml. of ice water. This was extracted with
100 ml., of 50% ether~petroleum ether. The combined organic
layers were then scrubbed with 15 ml, of saturated copper
nitrate solution and ultimately with water., Drying of the or-
ganic layer (K2003), solvent evaporation and fractionation of
the residue from K,CO; gave 7.7 g. (80%) of product, bp. 60-
62°/0.3 mm.1! lH-mm § (cc1,): 1.14 (%, 3, OCCHs, 1.26 (4, 3,
0200H3), 2,07-2.50 (m, 2, =CCH,), 3.05-3.79 (m, 4, CH,0COCH,),
3.79-4.,25 (m, 2, C1CH,), 4.57 (q, 1, OCHO), 5.25-6.07 (m, 2,
CH=CH). 17C-MMR § (neat): 45.32 (0y), 33.20 (c,).'°

Compound IVa was converted to IVb according to the pro-
cedure IITa—-IIIb(see above). lg-mvr 8 (CDCl3): 2,07-2.35 (m,
2, CHZCO), 3.62 (t, 2, CCHZO), 4,04 (4, 2, 01CH2), 4,20-4.53
(t, 1, OH), 5.29-6.06 (m, 2, CH=CH).

Treatment of IVb with one equiv of phenyl isocyanate,
gave phenyl carbamate VIa, mp. 54-55° (isopropyl ether).
Anal, Calcd. for 012H1401N02: Cc, 66,323 H, 5.89; N, 5.85.
Found: C, 60,25; H, 5.89; N, 5.81.

Similarly IVb, on treatment with &-naphtyl isocyanate,
gave X-naphtyl carbamate VIb, mp. 91-92° (isopropyl ether).
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Anal, Calecd. for ClsHlsclNOZ: Cc, 66.,32; H, 5.57; N, 4.84.
Found: C, 66,543 H, 5,663 N, 4.76.
trans-5-(N-Phthalimido)~2-penten-1~0l (Va).- A mixture of 3.85

g. (0.02 mole) of IVa and 3,75 g. (0.02 mole) of potassium
phthalimide in 15 ml, of DMF wa§ kept at 135° for 10 min. It
was poured into water from which the product was extracted into
ether, which was dried and evaporated. Methanol, 50 ml,, and
0.10 g. of sulfuric acid were added to the residue, which was
kept at room temperature overnight and was then neutralized
with sodium methoxide in methanol, Solvent was removed in
vacuo and replaced with chloroform; the inorganics were fil-
tered whereupon the chloroform was stripped in vacuo to leave
solid product, 4.5 g. (97%). Recrystallization from ethanol
gave white crystals melting at 83-84°,

Anal, Calcd, for Cl3Hl3N02: C, 67.52; H, 5.67; N, 6,06, Found:
c, 67,24; H, 5.67; N, 5,93,
trans-5-(p-Toluenesulfonyl)-2-penten=l-o0l (Vb).~ Treatment of

IVa with an equivalent amount of sodium p-toluenesulfinic

acid in DMF as described above, led to sulfone Vb (71%),

recrystallized from isopropyl alcohol to melt at 48-49°,

Anal, Calcd. for C12H1603S: C, 59.973 H, 6.71. Found: C, 60,11;
H, 6.73.
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