
 

 

PLEASE SCROLL DOWN FOR ARTICLE

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

CONVENIENT SYNTHESIS OF 2,3-DIHYDROXY-2-
METHYLPROPANAMIDE via 2,3-EPOXY-2-METHYLPROPANAMIDE
J. F. Pilichowskia; G. Mailhota; M. Boltea

a Laboratoire de Photochimie Moléculaire et Macromoléculaire, URA CNRS 433, Université Blaise
Pascal (Clermont-Ferrand II), Aubière Cedex, France

To cite this Article Pilichowski, J. F. , Mailhot, G. and Bolte, M.(1994) 'CONVENIENT SYNTHESIS OF 2,3-DIHYDROXY-2-
METHYLPROPANAMIDE via 2,3-EPOXY-2-METHYLPROPANAMIDE', Organic Preparations and Procedures
International, 26: 5, 551 — 554
To link to this Article: DOI: 10.1080/00304949409458054
URL: http://dx.doi.org/10.1080/00304949409458054

Full terms and conditions of use: http://www.informaworld.com/terms-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 form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, 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/10.1080/00304949409458054
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Volume 26, No. 5,1994 

REFERENCES 

OPPI BRIEFS 

1 .  A. Dornow and G. Petsch, Ann., 588,45 (1954). 

2.  For other procedures see: A. H.Tracy and R. C.Elderfield, J.  Org. Chrm., 6, 54 (1941); A. 
N.Wilson and S.A.Harris, J.  Am. Chem. Soc., 73, 2231, 2388 (1949); C. S. Kadyrov, Khim. 
Geterotsikl. Soedin., 840 (1968): Chrm. Abstr., 71, 13080s (1969). 

3. A. Dornow and W. Schacht, Chem. Ber., 82, I17 (1949). 

4. Y. Sato, T. Iwashige and T. Miyadera, Chem. Phurm. Bull. Jpn, 8,427 (1960). 

5. Bo-Ch. Kao, H. Doshi, H. Reyes-Rivera, D. D. Titus, MaLi Yin and D. R. Dalton, J. Heterocyclic 
Chem.,28, 1315 (1991). 

6. G. S. S. Murthi, S. K. Gangopadhyay and M. Murthi, Indian J. Chem., 18B, 274 (1979). 

7. F. Bohlmann and D. Rahtz, Chem. Ber., 90,2265 (1957). 

8. T. S. Gardner. E. Wenis and J. Lee, J. Org. Chem., 19,753 (1054). 

******** 
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In the course of an investigation of the photopolymerization of methacrylamide (1) in the 
presence of chromium in aqueous solution, unexpected results were obtained.' Even though the exper- 
imental conditions were similar to those used for acrylamide? no polymerization occured; instead, 
only one product could be isolated. 

+ Polymer 

CONH2 [intermediate] - 3 
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Irradiation of 1 (M < [l] < m 4 M  in water, HCrO, as photoinitiator, hi, = 365, 436 nm) led 
to only one product detected by HPLC. After work-up3 of the reaction mixture, another new 
compound was obtained. Although the chemical behavior and analytical data (UV, IR and NMR 
spectra) fitted well with 2,3-dihydroxy-2-niethylpropanamide (3), a comparison with an authentic 
sample was deemed useful. At the same time, epoxy derivative 2 a possible intermediate in the 
ph~toreaction,~ was also synthesized. To our knowledge, in spite their simple structure, these two 
products have not been previously reported. There exists an extensive literaturc on the epoxidation of 
olefins, especially with peracids.' Actually, the reaction is not easy with alkenes bearing clectron- 
withdrawing groups.6 For example, the reaction of acrylonitrile with hydrogen peroxide leads to 2 3 -  
epoxypropanamide in only 25% yield? Although Emmons and Pagano claimed* peroxytrifluoroacetic 
acid to be efficient (84% in the case of mcthylmethacrylate), we chose m-chloroperhenzoic acid 
(MCPA) as the most convenient reagent, even if slight modifications of the standard method9 
appeared to be necessary (reaction time, heating, etc. see Experimental Section). 

H20 
HO 

\ /OH 

CONH2 CONH;! 

1 2 3 

Thus, oxidation of rnethacrylamide with MCPA led to 2,3-epoxymethacrylamide in moder- 
ate yield (cn 22%). The progress of the reaction was monitored by TLC") and NMR; it was stopped 
just after the appearance of aromatic peaks in the NMR spectrum (58% completion). Treatment of the 
crude mixture with aqueous sodium hydroxide followed by liquid chromatography (silica gel), 
afforded the cxpccted epoxide 2. Its 'H NMR spectrum (400 MHz) shows an AB spectrum (CH,) 
both in D,O (J = 5.0 Hz) and CDCI, (J = 5.4 Hz), beside the amide protons as a broad resonance (6 
6.056.35, CDCI,, 25"). The acid-catalyzed hydrolysis of the epoxide ring proceeded readily to give 
thc diol 3. Proton NMR analysis shows non-equivalence in the CH, group. Coupling across oxygen 
atom, beside double resonance for the amide moiety, suggests a somewhat rigid intramolecular 
chelated conformation. I3C NMR and mass spectra confirm the structures. From this synthesis, it can 
be conclued that the dihydroxy derivative 3 is the product isolated after the photoreaction. On the 
contrary, epoxidc 2 is not the intermediate, the possible structure of which being that of a cyclic chro- 
mate ester. Related suggestions have been already put forward regarding the oxidation of olefinic 
compounds with chromyl salts.' ' No attempt was made to generalyze the synthetic method for 
production of othcr glycols of type 3. 

EXPERIMENTAL SECTION 

Mps were determined in capillary tubes using a Buchi SMP-20 apparatus and are uncorrected. The IR 
spectra were obtained using a Nicolet FT-IR 20SX spectrophotometer. The NMR spectra were 
recorded with a Bruker AC 400 instrument refered to TMS or internal solvent. Mass spectra and 
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elemental analyses were obtained from "Service Central d' Analyse", CNRS, Vernaison, France. 

TABLE. 'H NMR Data of Compounds 2 and 3" 

CDCI, D,O DMSO-d, 
0 CH, 1.58 (s) 1.75 (s) ,, 

=,,, i,,,cH3 Ha (orb) 2.64 (d, J = 5.4) 3.19 (d. J = 5 )  
Hb CONH~ Hb (or a) 2.91 (d, J = 5.4) 3.23 (d. J = 5) 

NH, 6.05-6.35 (m) 

I .44 (s) 1.18 (s) 
3.64 (d, J = 11.6) 3.31 (dd, Jab = 10.8, Jax = 5.2) 
3.89(d.J=11.6) 3.51 (dd,Jab= 10.8,Jbx=6.7) 

4.70 (t, J = 6) 
5.01 (s) 
7.07 (s) 
7.49 (s) 

a) 5-10 per cent [wiv] concentrations. 

2,3-Epoxy-2-methylpropanamide (2)- A solution of MCPA (log, 32 mmol, Merck, 55% purity) in 
CHCI, (150 tnL) was dried over MgSO,. After filtration, the solution was added dropwise to a solu- 
tion of methacrylamide (2.478, 29 mmol) in the same solvent (50 mL), maintained at 5" under 
magnetic stirring. The temperature of the mixture was raised to 25" (3 hr) then to 60" ( 1 .5 hr). The 
solution was cooled and washed with aqueous 0.5N NaOH unti l  no more acidic material was 
extracted. The aqueous phase was extracted continuously with CHCI,. The combined organic layers 
were dried and the solvent was evaporated. The crude mixture (a I & )  was chromatographed on 
silica gel, using CHCI, as eluent, to give 0.57g (22%)" of the desired product, as colorless flocculent 
material, mp. 76-77", TLC: Rf = 0.4 (silica gel sheet, eluent EtOH/CHCI, (10190, v/v)). 1R (KBr): 
3390, 3200 (NH); 1665 (C=O) em-'. '%-NMR (CDCI,): 16.9, 54.1, 55.9, 173.6. GC-MS (El): m/z 
l0l(<l) ,  84(20), 71(20), 58(32), 44(92), 43(100). 
Ann/.Calcd. for C4t17N02: C, 47.51; H, 6.98; N, 13.86. Found: C, 47.47; H, 7.06; N, 13.55 
2,3-Dihydroxy-2-methylpropanamide (3).- To a solution of 2 (101 mg, I mmol) in water (6 mL) was 
added two drops of' formic acid. The temperature of the mixture was raised to 75-80' (int.) and main- 
taincd for 15 hr. The solution was concentrated under vaccum to provide a solid residue which was 
washed with CHC13 (3 x cir 2 mL, discarded). The resulting product was dried under vacuum to give 
2,3-dihydroxy-2-methylpropanamide as a white powder, in nearly quantitative yield, nip. 104- 105". 
Thc purity was checked by NMR. 1R (KBr): 3450,3240,3100 (OH, NH), 1670 (C=O) cm-I. Ik-NMR 
(D,O): 20.8,66.6.75.5, 179.9. GC-MS (El): rn /~ 119(<1), 101(<l), 89(16), 75(96), 44(52), 43(100). 
A n d .  Calcd. for C,H,NO*0.5 H,O: C, 37.50; H, 7.86; N, 10.94. Found: C ,  37.88; H, 7.68; N, 11.25 

553 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
5
9
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



OPPI BRIEFS 

REFERENCES 

Volume 26, No. 5,1994 

1. G. Mailhot, J. F. Pilichowski and M. Bolte, To be published (Inorg. Chem.). 

2.  P. Fageol and M. Bolte, Makromol. Chem., 190,367 (1989). 

3. Elimination of metal by precipitation as BaCr04, purification by preparative HPLC. 

4. F. Freeman, Chenz. Rev., 75,439 (1975). 

5 .  See, tor example: D. Swern, “Organic Peroxides”, Ch. 5 ,  355, Wiley-Intersciences, NY, 1071; J.  
March, “Advanced Organic Chemistry”, 3rd Ed., 735, J. Wiley & Sons, NY, 1985, and refer- 
ences therein; L. J. Chinn, “Selection cfOxidunis in Synthesis”, M. Dekker, NY, 1971. 

6. D. L. MacPeek, P. S. Starcher and B. Phillips, J.  Am. Chena. Soc., 81, 680 (1959); C. Clark, P. 
Hemans, 0. Meth-Cohn, C. Moore, H. C. Taljaard and G. van Vuuren, Chem. Cornrnun., 1378 
(1 986). 

7. G. B. Payne and P. H. Williams, J.  Org. Chem., 26,651 (1961) 

8.  W. D. Emrnons and A. S. Pagano, J .  Am. Chem. Soc.. 77,89 (1955). 

9. N. N. Schwartz and J. H. Blumberg, J .  Org. Chem., 29, 1977 (1964). 

10. Care should be taken because of the difficulty to reveal the products (UV, 4 vapor). 

1 I .  P. B. D. de la Mare and R. Bolton, “Electrophilic Additions to Unsaturated Systems”, 210, Else- 
vier, Amsterdam, 1982. 

12. If the unreacted methacrylamide is taken into account, the yield is 38%. 

******** 

554 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
5
9
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


