
This article was downloaded by: [Carnegie Mellon University]
On: 16 January 2015, At: 04:47
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 New Synthetic Route
to Methylenomycin B Via
Rhodium(II)-Mediated
Decomposition of α,β-
Unsaturated α'-Diazoketones
Paolo Ceccherelli a , Massimo Curini a , Maria Carla
Marcotullio a & Ornelio Rosati a
a Istituto di Chimica Organica, Facolta' di Farmacia
Universita' degli Studi , 06100, Perugia, Italy
Published online: 24 Sep 2006.

To cite this article: Paolo Ceccherelli , Massimo Curini , Maria Carla Marcotullio
& Ornelio Rosati (1991) A New Synthetic Route to Methylenomycin B Via
Rhodium(II)-Mediated Decomposition of α,β-Unsaturated α'-Diazoketones, Synthetic
Communications: An International Journal for Rapid Communication of Synthetic
Organic Chemistry, 21:1, 17-23, DOI: 10.1080/00397919108020785

To link to this article:  http://dx.doi.org/10.1080/00397919108020785

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

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919108020785
http://dx.doi.org/10.1080/00397919108020785


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 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
 [

C
ar

ne
gi

e 
M

el
lo

n 
U

ni
ve

rs
ity

] 
at

 0
4:

47
 1

6 
Ja

nu
ar

y 
20

15
 

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


SYNTHETIC COMMUNICATIONS, 21(1), 17-23 (1991) 

A NEW SYNTHETIC ROUTE TO METHYLENOMYCIN B VIA 
RHODIVM(I1)-MEDIATED DECOMPOSITION OF a,p-UNSATURATED 

' -DIAZOKETONES 

Paolo Ceccherelli, Massimo Curini" Maria Carla 
Marcotullio and Ornelio Rosati 

Istituto di Chimica Organica, Facolta' di Farmacia, 
Universita' degli Studi, 06100 Perugia, Italy 

A new synthesis of methylenomycin B, 
involving Rh(I1)-catalyzed, intramolecular 
carbon-hydrogen insertion of diazoketone 
2c, derived from 2,3-dimethyl-2-butenoic 
acid 2b, is reported. 

Many biologically active natural compounds are 

characterized by a cyclopentanone moiety as a main 

structural feature, hence improved syntheses are being 

continually developed to provide substituted 

cyc1opentanones.l We have recently reported,2 a new 

general cyclopentanone synthesis based on the carbon- 

carbon bond formation through dirhodium tetraacetate 

*To whom correspondence should be addressed. 
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18 CECCHERELLI ET AL. 

catalysed decomposition of a , @  -unsaturated a ' -  

diazoketones. To further demonstrate the synthetic 

utility of this methodology, a short, expeditious 

synthesis of the cyclopentenoid antibiotic 

methylenomycin B 13*" was carried out. 

The trirnethyi acrylic acid (2b) was selected as the 

crucial eycllzation substrate for the proposed formal 

synthesis of 1. This compound, obtained in relatively 

modes: sverall yield5, was now prepared following a new 

procedure. Thus Wittig-Horner reaction of acetone and 

triethyi-2-phosphono-propionate, and subsequent 

hydrolysis wi:h iodotrimethylsylane," yielded 2b in 71% 

yield. 

1 2a R =OEt 
b R = O H  
c R = C H N ,  

3 

Treatment of the acid 2b with oxalyl chloride produced 

the corresponding acid chloride, whose exposure to 
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NEW SYNTHESIS OF METHYLENOMYCIN B 19 

diazomethane and triethylamine afforded diazoketone 2c 

in 51% yield. Reaction of 2c with dirhodium 

tetraacetate7 in methylene chloride gave 2,3-dimethyl- 

2-cyclopenten-1-one 3 in 75% yield. The IR, IH NMR and 

I3C NMR spectra were in good accordance with those 

reported.4P Compound 3 has been converted in to 

methylenomycin B3s*41 and therefore this study 

constitutes a formal total synthesis of this 

antibiotic. 

Experimental Section 

Melting points were obtained on a Reichert micro 

hotstage and are uncorrected. Infrared spectra of 

chloroform solutions were observed on a Perkin-Elmer 

1320 spectrophotometer. IH and 13C NMR spectra of CDC1, 

solutions were recorded on a Bruker AC 200 spectrometer 

operating at 200.1 and 50.3 MHz, respectively, in the 

Fourier transform mode. The carbon shifts are in parts 

per million downfield from Me,Si; (Me,Si) = (CDC1,) + 
76.9 ppm. Column chromatography was executed on 0.0063- 

0.200 mesh Merck silica gel. All reactions were carried 

out under nitrogen, and all extracts were dried over 

Na,SO,. 

2,3-Dimethyl-2-butenoic acid ethyl ester (2a). Triethyl 

-phosphonopropionate8 (4.1 g, 17 mmol) was added to a 
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20 CECCHERELLI ET AL. 

solution of sodium ethoxide (1.2 g ,  17 mmol) in 20 ml 

of ethanol. After stirring for 10 min a solution of 

acetone (1.3 ml, 17 mmol) in 5 ml of ethanol was added 

dropwise. The mixture was poured into water and 

extracted with ether. The extract was washed with 

water, dried, and evaporated. Chromatography of the 

residue and elution with 4 9 : l  hexane-ethyl acetate gave 

2.3 g (87%) of liquid ester 2a. [I.R. : C=O 1720 ( s )  

cm-=I. IH NMR 1.16 (t, 3, OCH,-CH,), 1.68, 1.72, 1.88 

(each s ,  9 ,  methyls), 4.05 (q, 2, OCH,-CH,); I3C NMR 

13.96 (OCH,-CH,), 15.2, 22.0, 22.4 (methyls), 59.5 

(OCHZ-CH,), 122.3 (C = C-CO), 142.3 (C=C-CO), 169.1 

(C=O). 

2,3-Dimethyl-2-butenoic acid (2b). A solution of ester 

2a (1.8 g ,  13 mmol) in 75 ml of carbon tetrachloride 

was treated with iodotrimethylsilane6 (69, 30 mmo11 at 

reflux for 24 h. The reaction mixture was taken up in 

100 r n l  of ether, washed with water, 10% aqueous sodium 

thiosulfate solution, 15% aqueous bicarbonate solution, 

and brine. The organic layers were, then, dried, and 

evaporated. Chromatography of the residue and elution 

with 25:l chloroform-ethyl acetate afforded 1.2 g (81%) 

of colourless, crystalline acid 2b, m.p. 72-73 OC 

[lit.' 70-71 "C]. IH NMR 1 . 9 1  (s, 6, methyls), 2.16 
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NEW SYNTHESIS OF METHYLENOMYCIN B 21 

( s ,  3, methyl); x3C NMR 15.4, 23.2, 23.3 (methyls), 

121.6 (CzC-CO), 147.9 (C=C-CO), 174.8 (C=O). 

l-Diazo-3,4-dimethyl-3-penten-2-one (2c). A solution of 

acid 2b 11.2 g, 10 mmol) in 25 ml of methylene chloride 

was treated with 1 8  mmol of freshly distiled oxalyl 

chloride at 35 OC for 2 h. It was thene vaporated under 

vacuum. A solution of the residue in 30 ml of ether was 

added dropwise over a 0.5 h period to a stirring 

solution of 13 mmol of diazomethane and 10 mmol of 

distilled triethylamine in 50 ml of ether at 0 OC, and 

stirring was continued for 1 h. The mixture was 

filtered, and the filtrate was evaporated. 

Chromatography of the residue through a short column of 

neutral alumina (activity 111) and elution with 25 : 1 

hexane: ethyl acetate produced 0.7 g ( 5 1 % )  of yellow 

amorphous solid diazoketone 2c. [IR: C=N, 2100 ( s ) ,  C=O 

1628 ( s )  cm-I]. lH NMR 1.70, 1 - 8 0 ,  1.88 (each s, 9, 

methyls), 5.20 (s ,  1, g,). 

2,3-Dimethyl-2-cyclopenten-l-one ( 3 ) .  A solution of 

diazoketone 2c (0 .5 g, 4 mmol) 100 ml of methylene 

chloride was added dropwise over a 6 h period to a 

suspension of 0.08 mmol of dirhodium tetraacetate in 50 

ml of methylene chloride. The mixture w a s  evaporated 
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22 CECCHERELLI ET AL. 

under vacuum. Chromatography of the residue and elution 

with 30 : 1 hexane: ethyl acetate yielded 0.30 g (75%) 

of cyclopentenone 3 as colourless oil. I.R., IH NMR, 

and 13C NMR spectrally identical with those reported in 

literature.a" 
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