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

| it
e semecone | 13"DIPOLAR CYCLOADDITIONS OF 3-PHENYLSYDNONE WITH
\ND PROCEDURES ACETYLENE DICARBOXYLATES IN SUPERCRITICAL CARBON
s DIOXIDE
' A. E. McGowin®; L. Jackson®; L. W. Marshall*; K. Tumbull®
* Department of Chemistry, Wright State University, Dayton, OH

To cite this Article McGowin, A. E., Jackson, L. , Marshall, L. W. and Tumbull, K.(2001) '1,3-DIPOLAR
CYCLOADDITIONS OF 3-PHENYLSYDNONE WITH ACETYLENE DICARBOXYLATES IN SUPERCRITICAL
CARBON DIOXIDE', Organic Preparations and Procedures International, 33: 1, 100 — 102

To link to this Article: DOI: 10.1080/00304940109356581
URL: http://dx.doi.org/10.1080/00304940109356581

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/10.1080/00304940109356581
http://www.informaworld.com/terms-and-conditions-of-access.pdf

07:22 27 January 2011

Downl oaded At:

OPPI BRIEFS Volume 33, No. 1, 2001

3. W.R.Orndorff and A. J. Hemmer, J. Am. Chem. Soc., 49, 1272 (1949).

4. U. Anthoni, C. Christophersen, P. Nielsen, A. Puschl and K. Schaumburg, Structural Chem., 3,
161 (1993).

5. R. Marekuszewski and H. Diehl, Talanta, 27,937 (1980).

6. M. Adamczyk and J. Grote, Tetrahedron Lett., 41, 807 (2000).

7. M. Adamczyk and J. Grote, Bioorg. Med. Chem. Lett., 10, 1539 (2000).
8. Merck Index, Tenth Edition, p. 347.

9. M. Blicke and O. Patelski, J. Am. Chem. Soc., 58, 276 (1936).

10. The data for product obtained by DDQ oxidation of phenolphthalein hydroxyamide are: ESMS (M
+H)+ at 334.2; 'THNMR: 8 11.2 (s, 1H), 9.62 (br, 2H), 7.88 (dd, 1H, J =73, = 1.8 Hz), 7.51
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Sydnones undergo 1,3-dipolar cycloadditions with alkynes or alkenes to form pyrazoles or
related species.' This process is of considerable interest and has been most successful in solvents such
as toluene or xylene at temperatures ranging from 110-150° with alkynes bearing electron-with-

drawing groups.
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With the upsurge of interest in “green” chemistry, we were atiracted to the possibility that
sydnone cycloadditions could be conducted in a more environmentally benign manner. In this regard,
we elected to utilize carbon dioxide as the solvent because of its low toxicity and cost,” the ability to
manipulate solvent strength by changing temperature and pressure,” and the enhanced diffusivity
possible in this medium.® A supercritical fluid extraction (SFE) apparatus, used in the static mode,
served as the batch reactor for this study. A fixed temperature (120°) and pressure (75 atmospheres)
were used and each alkyne was allowed to react for one hour. At the end of each run, the products
were recovered from molecular sieves on which they had been adsorbed, by extraction with meth-
ylene chloride and identification was made by comparison with authentic samples. While methylene
chloride is not a “green” solvent, it was chosen 1o facilitate product isolation in demonstrating proof of
concept. The method could be further modified using a “greener” solvent. The product yields were
good (65 and 83% for 3a and 3b, respectively) and compared favorably with those obtained by the
standard method using reflux in toluene (50%* and 92%'). Since CO, is produced in the reactions,
product yields are reduced when the reactions are conducted at higher pressures® (300 atmospheres),
however this effect appears to be minimal at 75 atmospheres. Overall, we have shown the feasibility
of conducting 1,3-dipolar cycloaddition reactions using CO, as the solvent. We plan to study this

approach further in order to assess its scope and limitations.

EXPERIMENTAL SECTION

3-Phenylsydnone [50927-09-8] was prepared by a method previously reported® and purified by
recrystallization. Pyrazole standards were obtained by reported procedures.' Diethy! acetylenedicar-
boxylate [762-21-0] (95%) and dimethyl acetylenedicarboxylate [762-42-5] (99%) were purchased
from Aldrich Chemical Company. Solvents were obtained from commercial sources and used as
received. All reactions conducted in CO, used helium head pressurized SFE-grade CO,. A Suprex
Prepmaster EL was used to deliver the CO, and control pressure and temperature. A 5-mL internal
volume, stainless steel SFE extraction vessel served as the reaction vessel. Sodium aluminosilicate
molecular sieves (8-12 mesh, 4;\) were obtained from Sigma Chemical Company and were used to
disperse the solid 3-phenylsydnone during the reaction. Isolation and purification of 3,4-dicar-
bomethoxy-1-phenylpyrazole [3198-98-9] was performed on 230-400 mesh Silica Gel 60 [63231-67-
4] (TSI Chemical Co.) using methylene chloride-hexane (80:20 v:v) as the eluent. Isolation and purifi-
cation of 3,4-dicarbethoxy-1-phenylpyrazole [25832-23-9] was performed with the same silica gel
using methylene chloride-acetone (90:10 v:v) as the eluent. The fractions containing the desired
compounds were combined and the solvents were evaporated under a gentle stream of nitrogen. Iden-
tification was by comparison of IR spectra with authentic samples.
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General Procedure.- Fifty milligrams (0.30 mmol) of 3-phenylsydnone were dissolved in 5 mL of
methylene chloride. The solution was transferred to a beaker containing 3-4 g of molecular sieves and
the methylene chloride was allowed to evaporate. The sieves, containing the dispersed 3-phenylsyd-
none, were transferred to the extraction vessel. With a syringe, 200-250 L (2-3 mmol) of the corre-
sponding alkyne 2 were added to the sieves inside the extraction vessel. The vessel was sealed and
placed inside the SFE unit that was programmed to run at the desired temperature and pressure. The
vessel was charged with CO, and the static extraction started. After 1 hr, the vessel was cooled to
room temperature and the CO2 was vented. The sieves, containing reaction products and unreacted 3-
phenylsydnone, were removed from the vessel and rinsed with methylene chloride. The sieves can be

reused. Following isolation, products were identified by comparison with authentic samples.
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