
This article was downloaded by: [UTSA Libraries]
On: 08 October 2014, At: 07:19
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

Synthetic Communications:
An International Journal
for Rapid Communication of
Synthetic Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

A Concise Synthesis of
(±)‐Sporochnol A
Shaojun Shan a & Chengyong Ha a
a Guangzhou Institute of Chemistry, Chinese
Academy of Sciences , P.O. Box 1122, Guangzhou,
510650, China
Published online: 10 Jan 2011.

To cite this article: Shaojun Shan & Chengyong Ha (2004) A Concise Synthesis of
(±)‐Sporochnol A, Synthetic Communications: An International Journal for Rapid
Communication of Synthetic Organic Chemistry, 34:21, 4005-4008, DOI: 10.1081/
SCC-200034823

To link to this article:  http://dx.doi.org/10.1081/SCC-200034823

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all
the information (the “Content”) contained in the publications on our
platform. However, Taylor & Francis, our agents, and our licensors
make no representations or warranties whatsoever as to the accuracy,
completeness, or suitability for any purpose of the Content. Any opinions
and views expressed in this publication are the opinions and views of
the authors, and are not the views of or endorsed by Taylor & Francis.
The accuracy of the Content should not be relied upon and should be
independently verified with primary sources of information. Taylor and
Francis shall not be liable for any losses, actions, claims, proceedings,
demands, costs, expenses, damages, and other liabilities whatsoever

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1081/SCC-200034823
http://www.tandfonline.com/action/showCitFormats?doi=10.1081/SCC-200034823
http://dx.doi.org/10.1081/SCC-200034823


or howsoever caused arising directly or indirectly in connection with, in
relation to or arising out of the use of the Content.

This article may be used for research, teaching, and private study
purposes. Any substantial or systematic reproduction, redistribution,
reselling, loan, sub-licensing, systematic supply, or distribution in any form
to anyone is expressly forbidden. Terms & Conditions of access and use
can be found at http://www.tandfonline.com/page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

U
T

SA
 L

ib
ra

ri
es

] 
at

 0
7:

19
 0

8 
O

ct
ob

er
 2

01
4 

http://www.tandfonline.com/page/terms-and-conditions


A Concise Synthesis of (+++++)-Sporochnol A

Shaojun Shan and Chengyong Ha*

Guangzhou Institute of Chemistry, Chinese Academy of Sciences,

Guangzhou, China

ABSTRACT

A concise synthesis of (+)-sporochnol A (5) by a reaction sequence

starting from geraniol is described in 23.0% overall yield.

Key Words: Geraniol; Sporochnol.

Sporochnol is monoterpene-substituted phenol isolated from the

Caribbean marine alga sporochnus bolleanus.[1] It is known to be a chemical

defense substance and to show significant feeding deterrence toward herbivor-

ous fish. The synthesis of racemic or optically active sporochnol has recently

been reported by several groups.[2] We describe here a concise synthesis of

(+)-sporochnol A from geraniol with three to four steps in 23.0% overall

yield (Sch. 1).
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Geraniol and vinyl ethyl ether is stirred for 21 h at room temperature

under a nitrogen atmosphere, then the excess vinyl ethyl ether is removed.

The residue is heated under a nitrogen atmosphere at 1808C for 0.5 h to

afford aldehyde 2 in 52.1% yield. The a,b-unsaturated ketone 4 is obtained

from aldehyde 2 using Stork’s enamines method.[3] The compound 4 is also

made by the aldehyde 2 to an aldol condensation to yield the a,b-unsaturated

aldehyde 3, which on further refluxing with ethylacetoacetate, yields 4.[4] The

a,b-unsaturated ketone is then treated with PdCl2 to give (+)-sporochnol A in

65.7% yield.[5]

EXPERIMENTAL

Preparation of 3-Vinyl-Citronellal (2). Geraniol (15.4 g, 0.1mol) and

Hg(OAc)2 (9.5 g, 0.03mol) were added to freshly distilled vinyl ethyl ether

(72 g, 1mol). The reaction mixture was then stirred for 21 h at room tempera-

ture under a nitrogen atmosphere, after which it was cooled (08C) and treated

(0.5 h) with ice-cold 10% NaCO3 aq (40mL). The organic phase was separ-

ated, washed with cold 10% NaCO3 aq, ice-water, brine, and dried

(K2CO3). The excess vinyl ethyl ether and ethanol formed in the reaction

were distilled off under reduced pressure. The crude residue was then

heated under a nitrogen atmosphere at 1808C for 0.5 h. The resultant crude

oil was chromatographed on silica gel with petroleum ether-CHCl3 (1 : 2) as

Scheme 1. Reagents and conditions: (a) i) vinyl ethyl ether, Hg(OAc)2, 308C, 21 h;
ii) 1808C, 0.5 h; (b) piperidine, K2CO3,CH3COCH55CH2, HOAc; (c) HCHO, piper-

idine acetate; (d) ethylacetoacetate, EtOH, EtONa, rt; (e) PdCl2, tert-butanol, rt.
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eluent to furnish aldehyde 2. Yield: 52.1% (9.38 g). IR (film): 1722, 1452,

1378, 1004, 917 cm21; 1H NMR (CDCl3): d 1.15 (s, 3H), 1.40 (t, 2H), 1.59

(s, 3H), 1.66 (s, 3H), 1.90 (m, 2H), 2.36 (d, 2H), 5.08 (t, 1H), 5.86–4.96

(m, 3H), 9.70 (t, 1H); 13C NMR (CDCl3): 202.5, 144.7, 131.1, 123.8, 112.7,

52.6, 41.0, 38.6, 25.3, 22.3, 17.2 ppm; MS (m/e): 180 (Mþ).

Preparation of 4-(1,5-dimethyl-1-ethenyl-4-hexene)cyclohex-2-enone

(4). To an ice-cooled mixture of piperidine (7.5 g, 0.1mol) and anhydrous

K2CO3 was added dropwise aldehyde 2 (9 g, 0.05mol). After stirring an

additional 2 h the solution was filtered, then the residue washed with anhy-

drous ether and added to the original filtrate. The excess piperidine was

removed under reduced pressure. Freshly distilled methyl vinyl ketone was

added to the above residue in nitrogen atmosphere. After stirring for 24 h at

room temperature under a nitrogen atmosphere, the mixture was refluxed

with 4mL glacial acetic acid for 4 h, then it was diluted with water and iso-

lated by ether extraction. The organic layer was dried and the solvent

removed. The crude oil was chromatographed on silica gel with hexane-

ether (20 : 1) as eluent to give the a,b-unsaturated ketone 4. Yield: 67.2%

(7.79 g). IR (film): 1687, 1620, 1450, 1380, 1141, 1002, 916, 835 cm21; 1H

NMR (CDCl3):d 0.96 (d, 3H), 1.33 (t, 2H), 1.51 (s, 3H), 1.60 (s, 3H), 1.80

(m, 2H), 2.06 (m, 2H), 2.26 (m, 2H), 2.43 (m, 1H), 5.67–4.90 (m, 3H),

5.14 (t, 1H), 5.94 (dd, 1H), 6.88 (tt, 1H); 13C NMR (CDCl3): 199.8, 153.1,

144.6, 131.5, 129.9, 124.2, 114.2, 44.2, 44.8, 38.7, 37.7, 25.5, 23.8 ppm;

MS (m/e): 232 (Mþ).

Preparation of a,b-unsaturated aldehyde (3). A solution of 9 g

(0.05mol) of the aldehyde 2 and 7.5 g (0.1mol) of 40% HCHO aq in 50mL

of ethanol containing 0.5mL of piperidine and 0.5mL of acetic acid was

refluxed for 2 h. The ethanol was removed under reduced pressure. The

residue was chromatographed on silica gel with acetone-petroleum ether

(1 : 50) to obtain compound 3. Yield: 94.3% (9.1 g). IR (film): 1698, 1452,

1373, 1008, 917, 873 cm21; 1H NMR (CDCl3): d 1.25 (s, 3H), 1.52 (s, 3H),

1.60 (s, 3H), 1.82-1.57 (m, 4H), 5.05 (t, 1H), 5.99–4.93 (m, 3H), 6.01

(s, 1H), 6.25 (s, 1H), 9.51 (s, 1H); 13C NMR (CDCl3): 194.1, 154.8, 144.2,

134.6, 131.3, 124.2, 112.6, 43.0, 37.8, 25.5, 23.1, 22.6, 17.5 ppm; MS

(m/e):192 (Mþ).

Preparation of 4-(1,5-dimethyl-1-ethenyl-4-hexene)cyclohex-2-enone

(4). The a,b-unsaturated aldehyde 3 (7.7 g, 0.04mol), ethylacetoacetate

(6.5 g, 0.05mol), EtONa (2.18 g, 0.032mol) and ethanol (150mL) were

refluxed in a 250mL round-bottom flask for 6 h. Upon cooling to room temp-

erature, the mixture was quenched with 1M HCl solution, diluted with a 1 : 1

mixture of ether and benzene, washed with 1M NaOH solution and brine. The

separated organic layer was dried over anhydrous Na2SO4, filtered, and con-

centrated under reduced pressure. The crude product was chromatographed
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on silica gel with hexane-ether (20 : 1) to give the a,b-unsaturated ketone 4.

Yield: 64.1% (5.95 g).

Preparation of (+++++)-sporochnol A (5). The ketone 4 (0.464 g,

0.002mol), PdCl2 (0.354 g, 0.002mol) and anhydrous Na2CO3 (1.06 g,

0.01mol) in tert-butanol (50mL) was refluxed for 10 h under a nitrogen

atmosphere. Then the reaction mixture was filtered and the solvent removed

under reduced pressure. The residue was chromatographed on silica gel

with AcOEt-hexane (1 : 8) as eluent to afford (þ)-sporochnol A. Yield:

65.7% (0.302 g). IR (film): 3372, 1612,1511, 1459, 1375, 914, 829 cm21;
1H NMR (CDCl3): d 1.33 (s, 3H), 1.50 (s, 3H), 1.66 (s, 3H),1.77–1.64

(m, 4H), 4.65 (s, 1H), 5.08–4.98 (m, 3H), 6.02 (dd, 1H), 6.76 (d, 2H), 7.17

(d, 2H); 13C NMR (CDCl3): 153.5, 147.2, 139.6, 131.3, 127.8, 124.7, 114.8,

111.4, 43.6, 41.2, 25.6, 25.0, 23.3, 17.5 ppm; MS (m/e): 230 (Mþ).
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