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Abstract - Trlmethylsilyl enol etners of aldehydes and acycilc 

or cyclic Ketones react wltn carbon suboxlde to glve substltuted 

4-[(trlmethylsllylloxyl-2H-pyran-2-ones in good ylelds, wnlch 

were treated with water to afford the corresponding 4-nydroxy-2~- 

pyran-?-ones 

It 1s already known tnat a-pyronlc derlvatlves are an Important class of 

neterocycllc compounds present in a large number of natural substances Recently, 

a-PYPOTIIC aerlvatlves were lsolated from soutn Afrlcan He1lcmysu.m species, 3 

some of them are constituents of tne toxln of Alternarra cltn.4 some are rnetaD- 

olltes of renlcllllum citreo-vlrlQe;5 some others were found in ~ e n l u l ~ ~ i u m  

species 6 

a-Pyronlc derlvatlves drsplay blologlcal actlvlty as selective lnhlbltors of 

human lewocyte elastase,T as potentlal pnotochemotnerapeutlc agents for the 

treatment of psorlaslsa and are lnterestlng as Probes for Platelet antl- 

aggregatory mecnanlsm studles 9 some substltuted a-pyrones nave antlnlstamlnelo, 

a n t l b l o t l ~ ~ ~  and antlulcer12 actlvlty. One of them 1s used as a preservative in 

oral Pnarmaceutlcal preparations. l 3  

It 1s already Known that a-pyronlc derlvatlves can be used in cycloaddltlon 

reactions, rn tne Synthesis of nlgnly SuDstltuted benzenes and in tne preparation of 

natural substances as potentlal 1.3-dlenes 14-17 



In prevlous worus14, 15 pyronlc derlvatlves were obtalnrd DY reactlng enol ethers 

of Ketones wlth malonyl chlorrde or trlmethylsllyl en01 ethers of aldehydes and of 

Ketones wlth the same compound yleldlng, resprctlvel~, a mlxture of a-pyrone and 

f~u~rogluclno~l* or various Compounds according to the enol ether15 used. 

Scheme I 

In tnls Paper, following our prevlous r e s e a r ~ n l ~ . ~ ~  and conslderlng the hlgn reac- 

tlvlty and selectlvlty of carbon suboxlde, we lnvestlgated a new syntnesls of pure 

a-pyronlc derlvatlves. 

Table 1. li-[ITrlmethylsllyl)oxyl-2H-pyran-2-ones from trlmethylsllyl en01 

ethers and carbon suboxlde 

En01 ether Pyran-2-one Yleld 
1%) 

A '  
OSllile3 

R:H, R'rEt 12el R-H. R'=Et 13e) 75 

The reactions were carrled out by reactlng equlmolar amounts of trlmethylsllyl 

en01 ethers 12a-hl wlth carbon suboxlde It) in an ether solution. 

m e  temperature was Kept at about - 2 0 ' ~  m e  results were satisfactory in all cases 

(see scheme 1 and TaDle I) The pyronrc compounds were isolated an0 laentlfled as 
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trlmethylsllyl en01 ethers (3a-h]. After treatment wlth water, the corresponding 

hydroxy derlvatlves (4a-h) were obtalned. In all cases compounds were obtalned in 

hlgh ylelds (75-95%). 

In partlcular: 

I )  5-subst1tuted ~-[1trlmetnyis~lyl)oxy1-~~-pyran-2-ones were obtalned starting 

from trlmetnylsllyl enol ethers of aldehydes. m e  formatlon of either fluoro- 

gluclnlc derlvatlves or polymers was not observed. 

11) 6-Substituted pyran-?-ones were obtalned wlth methylenlc trlmetnylsllyl en01 

etners of methyl Ketones; 5.6-dlsubstltuted pyran-?-ones were obtalned wlth non 

methylenlc trlmethylsrlyl enol ethers. 

Startlng from non symmetric Ketones, two different trlmethylsrlyl en01 etners 

were obtained. m e  reactlon wltn carbon suboxrde was carrled out in two dlffe- 

rent ways: a) by separate reactions of the trlmethylsllyl en01 ethers whlch 

had been separated by comon pnyslcal techniques, or Dl by reactlng thelr 

mlxture. In the latter case it was necessary to separate the pyronlc derlva- 

tlves. TO confirm whether thls Separation 1s posslble, we also carrled out the 

reactlon wlth butanone, whlcn gave trlmethylsllyl en01 ethers 12e-81. 

Also in these cases fluorogluclnlc compounds or polymers were not observed. 

Meltlng points were obtalned on a Kofler not stage mrcroscope and are uncorrected. 

Ir Spectra were run uslng NaCl plates on a PerKln-Elmer 157G gratlng spectrophoto- 

meter. I H - N ~  spectra were recorded on a varlan FT~OA spectrometer uslng Me4sl 

as the Internal standard. Mass spectra were obtalned wlth an "Hltachl" Perkln-Elmer 

RMU-6D spectrometer at 70 ev, uslng a dlrect-lnlet system. 

Literature procedures were followed in the preparation of 12' and trlmethylsi- 

lyl en01 ethers (2a-h).15,20 m e  analytical and spectral data of unknown 28 are 

reported: 

I-[lRllmethy1~11~1~oxlrl-l-14-met~ylphenyl~ethene(2g). Yleld 82%; bp 130-131'~ 

(20 m ) ;  l~-nmr (CDC13): d 7. 35 (m, 4H, Ar-m, 4. 56 (d, J 3. 5 Hz, lH, CH21 4. 13 Id, 

J 3.  5 Hz, lH, CH21, 2.03 ( 5 ,  3H, Ar-CH3), 0. 65 Is, S'H, S1(CH3j3); Anal. Calcd 

for C12H180SI: C, 69. 85; H, 8. 79. Found: C, 69. 90: H, 8. 81. 



4-r(hlmethvl~~111lox~l-2K~vran-2-one (3a). To a vigorously stlrred solution of Za 

(35 mol) In anhydrous etner (400 mil (1) (35 moll was added at -20%. At comple- 

tion, the mlxture was stlrred at -20'~ for 3 h and then Kept at room temperature 

for 24 h Under stlrrln8 Tne reactlon mixture was evaporated to leave a resldual 

llquld. whlcn was fractron-dlstlllea tmough a snort Vigreux column. Yleld 78%; 

DP 120-121 OC (0.6 m ~ .  m e  structure was confirmed by comparlson wltn publlshea 

data. '5 

A solution of 3a (20 mmol~ and etner (50 mll was treated wltn water (5 mi). m e  

resulting mixture was stlrred at 30% for 1 h. The organlc layer was separated. 

drled over anhydrous sodlum sulfate and concentrated. The Product was iaentlflea 

as 4-ny~roxy-2~pyran-2-one (+a). Yield 9-77,, mp 183-184'~ (from metnanol~ ( lit , '5 

mp 180-183 "CI. 

Analo~ouslY, starting from 1 and 2b. 2c. 2 a  2e. 2f, 2g and 2h, the following com- 

pounds were obtalned: 

5-Hetnvl-4-[(trlmeth~lsll~l)ox~~-2Kpyran-2-one (3bl. Yield 87%; bp 100-101 'C 

(0.05 m l .  m e  structure was Confirmed by comparison wrth publlshed data.15 

After treatment wlth water. 3b ylelded 4-h~Qroxy-5-methyl-2H-p~~an-2-one (4b). 

Ylela 95%, mp 196-197'~ (from methanol) (lit., 15 mp 196°~l. 

5-Ethyl-~-[(trimetn~1~11~1)oxv1-2K~vran-2-one 13~). Yleld 77%: bp 17O0c (20 m )  ; 

lr (11Qula film): 1730 cm-1 (C:OI; l~-nmr ( C D C ~ ~ I :  d 6.45 (s, IH, H-61, 5. 50 (s, 

1 H I  2. 35 ( 4 ,  J 7. 6 HZ, 2H, CH2-CH31, 1. 10 (t, J 7. 6 Hz, 3H, CH2-CH31, 0. 35 

(s, 9H. Sl(CH3I31; ms. wz 212. Anal. Calcd for C10H1603S1: C, 56, 57; H, 7, 60. 

Found: C: 56.40; H. 7. 49. 

After treatment wltn water, 3c Ylelded 5-etnyl-4-nyQl'oxy-2Kp~an-2-0ne (4~1. 

Yield 9 5 ~ ,  mp 202 OC (from methanol]; lr (nujo11: 3400 (OH]. 1740, 1730 cm-1 (c-01; 

IH-nmr (DMSO-d~): d 9. 45 ( s ,  IH, OH, DzO excnangedl. 6. 50 ( s ,  lH, H-61, 5. 60 is, 

IH, H-31, 2. 20 (4, J 7. 6 Hz, ZH, CH2-CH3), 1. 20 It, J 7. 6 Hz, 3H, CH2-CH3); ms, 

w z  140. Anal. Calcd for ~ ~ ~ ~ 0 3 :  C. 59. 99; H, 5. 75. Found: C, 60.01; H, 5. 60. 

6-nethvl-4-[(trlmethylsllvlloxvl-2K~yran-2-one (361. Yield 85%; bp 103-104'~ (0. 1 

m l .  m e  Structure Was confirmed by comparlson wltn publlshed datais. 

After treatment wlth water. 36 ylelded 4-nydroxy-6-metnyl-2Kp~an-2-one (46). Yiela 

97%, mp 187 % (from methanol1 lllt., l4 mp 186-167 'cl. 
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6-~tnyl-4- [(trimem~lsii~i)oxy~ - 2 ~ p y r a n - 2 - o n e m .  viela 75%: DP lrr4-145Oc (20 

m ) :  rr (llsuld film]: 1750 cm-1 (CZOI; l~-nmr I C D C ~ ~ I :  d 5. 38 ts, in, H-51. 5.06 

(S, lH, H-31, 3. 73 (q, J 7. 2 Hz, 2H. CH2-CH31, 1. 30 It, J 7. 2 Hz, 3H, CH2-CH31, 0. 45 

Is, 9H, Sl(CH3131; ms, m/z 212. Anal. Calcd for Cl~H1603S1: C, 56. 57; H, 7.60. Found: 

C, 56. 63; H. 7. 69. 

After treatment wlth water, 3e yrelded 6-ethyl-4-nydroxy-2~~pyran-2-0ne (4e). Yield 

94%. me 159-160"~ (from methanoll; Lr (nujol): 3400 (OH), 1750. 1740 cm-1 (C=OI; 

'H-nmr (DHSO-d61: 9.55 (s, IH. OH, D ~ O  excnangea). 5.62 (s, 1% H-51, 5.40 i s ,  IH, 

H-31, 2. 18 (q, J 7 Hz. 2H, CH2-CH3), 1.21 It, J 7 HZ, 3H, CH2-CH3); ms, m / z  140. 

Anal. Calcd for C7H803: C. 59.99; H. 5.75. Found: C. 59.88; H. 5.64. 

5,6-Dlmethyl-4- [~trlmeth~lsil~l)ox~l-2H-~vran-2-one (3fJ. Ylela 81%; bp 110-111 'c 

(20 IllnlI; ir (11Wld film): 1750 cII-~ (CrOl; l~-nmr (CDC131: d 5. 03 1s. lH, H-31, 

2.16 IS. 3H. CK3-61, 2.05 (s. 3H, CH3-51, 0 73 (s. 9H. S11CH3131; ms, m/z212. Anal, 

Calcd for Cl0Hl6O3S~: C, 56. 57; H, 7. 60. Found: C. 56. 63; H. 7. 69. 

After treatment wltn water. 3f ylelded 4-hydroxy-5.6-dimethyl-2K-pyran-2-one 14fl. 

Yleld 91%, mp 202-203% (from metnanoll (llt. ,22 mp 201-204~~). 

A mlxture of 3e ana 3f 1s obtalned lf the reactlon 1s carried out startlng from 2e 

and 2f, obtalnea as a mlxture from butanone and cnlorotrlmetnyisliane.20 Tne final 

dlstlllatlon separates 3e and 3f. 

6-(4-nethylphenyll-4- [(tr~metl~ylsilyl)oxy]-2~pyran-2-one (3g). Ylela 95%; bp 145- 

147% (10 mml; Ir (llwrd fllrnl: 1730 cm-I (C:Ol; 'H-- 1CDCl31: 6 7. 45 (m, 4H. 

arom-HI, 6.00 (st lH, H-51, 5.45 Is, lH, H-31, 2. 25 ( s ,  3H, Ar-CH31, 0.41 ( s ,  9H. 

SilCH3131; ms, m/z 274. Anal. Calcd for C15Hla03Si: C, 65. 66; H, 6. 61. Found: 

C. 65. 72; H, 6. 73. 

After treatment with water. 3g ylelded 4-hydroxy-6-(4-memplphenyll-2ltp~an-2- 

one 1481. ~ l e l d  92%, mp 212-213'~ (from methanoll (lit. .23 me Z I O - Z ~ ~ " C I .  

6 . 7 - D i Y d r 0 - 4 - C ( t ~ l m e t h ~ 1 ~ i l ~ l l 0 ~ ~ 1 ~ ~ ~ l 0 ~ e n t a I D 1 ~ ~ ~ - 2 ( 5 ~ - 0 n e ~ .  Yleld 86%; 

be 170-i7i0c 110 m ~ :  lr (iiwid fllm~: 1730 crn-1 (CZOI; f ~ - n m r  ( C D C ~ ~ I :  6 5.20 IS, 

1H. H-3). 2. 70 lm. 4H. CH2-CHz-CHzl. 2.00 (m, 2H, CH2-CH2-CH2); ms, Wz 224. 

Anal. Calca for CllH1603S~: C. 58.90; H, 7. 19. Found: C, 58.91; H, 7. 25. 

After treatment wlth water. 3h ylelded 6,7-dlhydro-4-hydroxycpclopenta[D1~ran-Z(5m- 

one (4hl in almost Wantltatlve yleld; mp 188-189°~ (from metnanoll lllt., l5 mp 187- 

189°~l. 
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