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A route to Carboxylic Acid Derivatives from a Methyl Ketone 
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A- Coavenion of a methyl ketone to the kinetic enol phosphate followed by uzonolysis provide a novel synthesis of a 
mixed phoqhoaic aahydride. This caa either be isolated, or rexted in situ with nucleophiles to afford the corresponding acid 
de.livatives. 

Oxidative cleavage of silyl enol ethers by ozonolysis has been reported to afford the corresponding 

carboxylic acids’. We wished to utilise this in the synthesis of the acid (1) and its derivatives, from the enol 

ether (2). However, problems were encountered due to the instability of the acid (1) and its readiness to 

undergo deprotection. 

OSlMe, 

We report here a direct synthesis of carboxylic acid derivatives via the mixcxl phosphonic anhydride (6), 

obtained by ozonolysis of the enol phosphate (5). This avoids formation and isolation of the acid (1). 
The ~&.rimetbylsilyl pro&ted ketone (4). which is readily accessible from pseudomonic acid (3)*, is 

converted to the enol phosphate (5) under kinetic conditions. This key intermediate can be cleaved by ozone, 

followed by reductive work-up to the mixed phosphonic anhydride (6). thus providing an activated acid 

directly, under conditions compatible with tbe sensitive protecting groups. 

The trimethylsilyl protected mixed phosphonic anhydride (6) can be reacted in situ with nucleophiles to 

afford the corresponding acid derivatives. However, when the more stable triethylsilyl protecting group is 

used, it is possible to isolate and characterise the mixed phosphonic anhydride3. 
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R = SiM? or SiE5 

i(a) X = NHCI$Ph 

l(b) X = NHCH21Ph 

NH, 
i(c) X= O-N=& 

‘ph 

l(d) X = NH-NKgph 

(6 X = OMe 

(f) X= SEt 

Reagents: 

(i) aDA,-70T, THF 

(iii) [b3, cH2cL2, -70°C 

(ii) Cl-P(OEt),, -70°C to 20°C 

a 

(iv) Me& -7O"Cto -30°C 
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For example, addition of the rrWrimetkylsily1 protected ketone (4) to a solution of excess lithium 

diisopropylamide in THF at -70°C, followed by quenching the anion with diethylchlorophosphatc afforded 

solely the kinetic enol phosphate (5) in 63% yield. This was dissolved in dichloromethane, and ozone bubbled 

through at -70°C until the solution hecame blue in colour. Argon was bubbled through to remove excess 

ozone, followed try treatment with dimethyl sulphide at -70’ to -30°C. After 30 minutes at -3O”C, the reaction 

mixture was treated with the corresponding nucleophile (1.1 equivalent) under the conditions shown in the 

table, and allowed to warm to room mature. In general it was necessary to employ excess base, to 

prevent the reaction mixture from becoming acidic. After 1 hour the reaction mixture was washed with water 

and brine. The crude products were chromatographed on Kieselgel60 eluting with ethyl acetatiexane 

mixtures to afford 7(a)-(f) in the yields shown. 

REACTION CONDITIONS FOR THE CONVERSION OF (6) - (7) 

(a) 

(b) 

(c) 

W 

(e) 

(0 

Protecting Conditions Yield of 

group R (71 from (6) 

SiMeg NHzCHzPh CH2(32 49% 

(4 equiv) 

SiMe3 PhC-CH,NH,.HCl NFt, 
II 

MeOH 76% 

0 (2.2 cquiv) 

SiMeg Ph 
y 

,N-OH 
NFt, CH2a2 

76% 

NT% (1 .l equiv) 

I 
SiMe3 

Ph NRNH, 

.V 
NW ~ZClZ 69% 

0 (1.1 cquiv) 

SiMq NaOMe CH,Cl,/MeOH 24% 

30: 1 

SiEt3 EtSH NE5 (3-wh 32% 
(1.1 equiv) 

DMAP (0.1 equiv) 

Thus we have shown a facile route to carhoxylic acid derivatives, compatible with a highly 

functional&d system, from the corresponding methyl ketone. 
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r 

data for the l*ir-trimethylsilyl protected anol phosphate (5). the tibtriethylsilyl 

protected mixed pho honio anhydride (6) and the rrXwim&ylstiyl pwccted amide (7a) are as 

follows: 

(5); + (CH2Cl2I ‘3671, 14555, 1449 and 1372cw~.~~ (CDCl3) inter oh 0.91 (3H, d, J 7.1H2, 17- 

Hg), 1.20 (3H, d, J 6.4Hz, 14-H3), I.36 (6H, dt,J 0.73,6.9H&., CH3),4.16 (2H, ciq, appears as 5 lines, J 

7.3Hz, CH2) and 4.77 (2H. d. J 74.5H2, =CH2): m/z 654 (M-I+, 1%). (Found M-I+ 654.3218. 

C28H590gPSi3 requires 654.3205). 

(6); Z’mm (CH2Cl2) t M24, 1774 stnd 1645~~~; h (CDC13) i&r &a 1.2 1 {3H, d, J 7.1 Hz, IdH3), 

1.40 (6H, dt.JO.9, 69Hz, CK!H2W3), 2.62-2.72 (3H, m, 10-H, 11-H and 4-H), 2.85 (lH, dd,J 2.7, 

15.6Hz. 4’-H), 4.28 (4H. dq. appears as 5 linesJ7,1Hz, tXX$H3). 

(7~); IImm (CHzCld 3445,3380, 1675 ad 154Ocm -I; 6~ ([CD312 0) inter uliu 0.8 1 (3H, d, J 

7.lHz. 17-H3). 1.08 (3H, d, J 6.4Hz, WH3). 2.15 (lH, dd, J 9.5,14.3Hz, 4-H), 2.45 (lH, dd, J 2.8, 

14.3Hz, 4’-H). 2.58 (lH,dd,J2.0,7.5Hz, Il-II), 2.63 (i&dt,J2.2,5.7Hz, 10-H), 3.97 (lH, dt.J2_7, 

9.4Hz, 5-H), 4.30 (Z-3, dd,J 1_4,6,1Hz, CYf$r), 7.OP7.20 (SH, m, AA-I), 7.35 (IH, br.t, N-H); m/z 

(+ve ion FAEI, 3-N03A-Na) 632 (MN&, 100%). 
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