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First Synthesis of 9-Demethyl-14-Carboxyretinoic Acid 

Michd Giraud*, ZQ Andn’hhWm, Ahin Valh, !Gkinr Zennachq Pierre Potier 

Abdmctz A shoti spdhesfs of 9-demfhyi-14-curb~finoic ocfdjkwn fWnone vfu Mm@‘-& 

ionyli&neacetalde&ie Is rqorted (48% owrall yirld). 

In a recent paper, we described 1 a new preparation of the &g ketone 1, a key intermediate for 

Vitamin A2 qmtheGs(fig.1). 

fig.1 

Inconnectionwithourinveatisato~intbisfield,werepotthereina~~of9- 

demethyl-M-carboxyretiaoic acid 10 from 9demethyl+ionyh ‘Wdehyde 8. This aldehyde was 

preparedbyanewfivestepsprocedun(62%owrallyield)firom&ionone3asoutlinedinschemel.Asix 

steps preparation of this compound (24% overall yield) - from the same start@ ma&ial - was previously 

published 2. 
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Formylation of &ionone 3 (HCOOIi4aMeONa/~o~) atforded sodium salt 4 (90%) 3, which 

was subsequently converted (MeCOCl/HCOO~eOH) into &kctoace&d 5 (98%) 4a 5. 1, 2 sodium 

borohydride reduction of 5 in the absence of Ce- provided the p-hydroxyac&al6 (-100%) 6 which was 

f&her d-al (Et3WeSO2Cl) to “retroacetd” 7 (-100%) ‘. Similar decOt@@ion of A ’ bond by 

dehydration of this type of compounds has already been observed I*%. Acidic cleavage of 7 with concomitant 

reconjugation (1N HCWMeCOMe) led to 9demethyL&ionyh ‘deneaoetaldehydc 8 (70%) 9 whose all E 

configuration was deduced fi-om lH NMR data (J ,,g = J 9,lo=MHz). Aldehyde 8 was also directly obtained 

by dehydration and hydrolysis of 6 without isolation of intermediate 7 (1N HCl/MeCOMe, 75%)“. 

Knoevenagel condensation of 8 with diethyl isopropylidenemalonate in the presence of T&on B 

afforded the halfkster 9 IL as a mixture of stereomer8 (82%). Isotopically labelled compounds allowed us to 

establish that a Stobbe-like mechanism, involving a 5,6dihydropyran-2-one intermediate, was implied in 

such a condensation under kinetically controlled conditions 12. Hence, the primary product firmed is a 7 E, 

9E, llE, 13Ehalfesterwtdchunda~~~controlladusualconditionsis~isomerized 

to the 7 E, 9 E, 11 E, 13 2 stereomer (scheme 2). Subsequat hydrolysis of the crude isomer& h&esters 

afForded the 7 E, 9 E, 11 E-9demethyL14&xyretinoic acid 10 (95%) 13. 

oom I 
scheme 2 

Stereoqeci6c decarboxylation of 10 to 13 E -or 13 Z--c acid is currently under 

iIlVeSti@On. 
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AndriarmahsogZ.,VallaA.,_ S., Giraud M and Potier P., i”es L&k 1993,34,8091- 

8092. 

Van Temple PJ. and Huisman HO., TezMhedmn 1%6,22,293-299 

NMRspectrawersrecordedat3oO~(~H)and75.47Mhz(~~C)in~~unless0thffwise 

mentiomxxI.CuuplingconstantsJaregiveninHz 

4 IR(KBr) 34OO,29OO, 1650, MOO, 1500 cm-l. 

1 H NMR (‘Na salt in D,O): 8.95 (d, lH, J--12, C-l I-H); 6.85 (d, lH, &16, c-7-H); 6.10 (m, lH, c- 

8-H); 5.20 (d, lH, +12, C-IO-H); 1.87 (m, 2H, C-3-H); 1.65 (m, 2H, C-4-H); 1.57 (a, 3Q C-ZCH,); 

1.35 m, 2H, c-5-H); 0.88 (a# 6y c-6-cI-Q. 

l3 c NMR: (=~3/Meoy 90: 10): 184.8 (C-9); 182.4 (C-10); 137.0 (c-1); 135.7 (C-8); 135.1 (C- 

7); 13 1.1 (c-2); 101.8 (C-l I); SO.5 (CH3OH); 39.8 (GS); 34.2 (C-6); 33.3 (C-3); 28.9 (C-2a3); 

21.7 (C-6-$x3); 19.2 (c-4). 

~c&ux G.J.M., Gay EA. Matet J., Mauge RLI-L, Sandevoir C.M.T. and wasmer A.J.A., 

FhrtAPat. 1,243,824 (196O); Ckm.Abstr. 1%2,57,16671h. 

5 IR (film) 29OO,169O, 1660 cm-l. 

’ H ~ 7.28 (d, lH, +16, c-7-H); 6.18 (d, lH, .&16, C-8-H); 4.88 (t, IH, h5.5, C-l 1-H); 3.41 (s, 

6y WH3); 2.92 (4 2H, h5.5, GlO-H); 2.08 (m, X-I, C-3-H); 1.79 (s, 3y C-2-CH3); 1.75 (m, w, C- 

4-H); 1 .&I (m, 2H, c-5-H); 1 .O9 (s, 6H, GMH3). 

i3 c NMR: 196.5 (G9); 143.2 (C-8); 136.6 (Gl); 136.1 (c-2); 130.9 (c-7); 102.3 (c-11); 54.0 

(-3); 44.2 (C-10); 39.8 (GS); 33.9 (C-6); 33.6 (C-3); 28.8 (C-2-q; 21.8 (C-3); 18.7 (C4). 
6 IR (fib): 34OO,29OO, 1460 cm-‘. 

’ H = 6.04 (6 IY J-16, G7-H); 5.38 (dd, &16, s-6.5, C-8-H); 4.56 (t, lH, b4.6, c-11-H.); 

4.22 (m, ly c-9-q; 3.32 (s, 6H, OCH3); 1.93 (ID, 2~, C-IO-H); 1.84 @, 2~, C-~-H); 1.61@, 3% G 

2-cH3); 1.49 (m, w, c4H); 1.39 (m, 2H, GS-H); 0.93 (s, 6H, C-6-CH3). 

I3 c NMR 136.9 (c-l); 135.7 (G8); 128.9 (C-2); 128.4 (C-7); 103.4 (Gil); 70.0 (c-9); 53.6, 53.3 

t-3); 39.9 (c-10); 39.5 (c-5); 34.1 (c-6); 32.8 (C-3); 28.9 (C-2a3); 21.6 (C-6&H3); 19.4 (c-4). 
7 IR (film): 29OO,l630 cm-l. 

’ H =: 6.70 (dd, 1% Jc13, .I’=1 1, C-8-H); 6.00 (d, lH, &l I, c-7-1+9; 5.55 (t, 1~, &4, c-3-m; 5.50 

(m, ly c-9-H); 4.30 (t, Iti +I,6, C-l 1-H); 3.30 (s, 6H,0CH3); 2.45 (m, 2H, C4H); 2.00 (XQ w, C- 

10-H); l-80 (s, 3H, C-2-Q+); 1.40 (m, 2H, C-5-H); 1.10 (s, 6~, c-6$$x3). 

I3 c NMR 143.6 (c-1); 133.8 (G2); 131.2 (c-8); 130.4 (c-7); 128.2 (C-5); 128.8 (c-9); 104.0 (c-1 l); 

52.8 t-3); 40.5 (C-10); 37.0 (G3); 35.6 (C-6); 29.0 (C-2&H& 22.8 (c-4); 21.7 (C-3). 

Smit k, RtdhW.ChimPays-&rp 1%1,80,891-904. 
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9. 8 IR (film): 2900,2700,1690 cm-l. 

10. 

11. 

12. 

13. 

1 H NMR (Jobtinedby &uble inwd&ion experimentq). 9.50 (d, lH, &8, C-l 1-H); 7.15 (dd, lH, 

&16, *ll, C-9-H); 6.70 (d, lH, &16, C-7-H); 6.30 (dd, U-I, J-16, -11, C-8-H); 6.05 (dd, lH, &16, 

s=8, C-10-H); 2.05 (m, 2H, C-3-H); 1.70 (s, 3H, C-2_J;H3); 1.50 (m, 2H, C-4-H); 1.38 (m, 2H, C-5- 

W; 1.00 (a, 6H, C-3). 
l3 C NMR 193.2 (C-11); 153.2 (C-9); 142.4 (C-7); 136.7 (C-l); 134.7 (C-2); 130.2 (C-8); 129.8 (C-10); 

39.5 (C-5); 33.9 (C-6); 33.3 (C-3); 28.6 (C-2GH3); 21.6 (CdCH3); 18.7 (C-4). 

i%e same tra#wmati~ was &cribe~ by B?vek et al usingH$O~: Broek A.D., Mwadin-Szeykowska 

M., Couth J.M.L. and Lugkahrg J., J.R N&h. Ckm. 62x. 1983,102,46-5 1 (CheaAbs@.1983,98, 

179678a). 

Structural ana&ues of 9 have been prepared using more &a&c wn&iovw (3vaNH1 in Liqntd ALY$- 

ShealyY.F.,KrauthC.k,RiordanJ.M. andSaniB.P., JM&a!Chem. l!BS,31, 1124-1130. 

R&u&t S., Giraud M. and Molho D., Bull.Sac.Chim..F 1978,457-450. 

A solution of 8 (4.4g, 21.6 m. &et&i iqpr&i&nemahwnxte (12.4g, 46 miUin 30& MeOH, 

16. f mM) and Ttiton B (27.5 mL of a 40% solution in A&OH) nws stirred 1.5 h at raom temprature. 

A#er usual work, 6.7g of 9 wete obtined (82%). AlkuIirte &&o&sis of cn& 9 (zg in 12 mL 

EroNrmd6mLaqueous3NKOH,2hhatreFar)~1.8goflQQ5%~. 

10 Orange needles m-p. 1WC (CH2CI2). UV (M&H): A - 335x11q e = 42,100. 

IR (film): 3200,2900,1690 cm-l. 

‘HNMR: 7.05 (d, lH,wWS, C-7-H); 6.85 (dd, lH,~lS,sL-10, C-11-H); 6.55 (dd, lH,&lS, 

s=lO, C-8-H); 6.45 (m, lH, C-9-H); 6.30 (d, ET, &15, C-12-H); 6.20 (dd, lH, hl5, *lo, C-IO- 

H); 2.15 (4 3Y C-13-Q-X3); 2.10 (s 3W C-2-f&); 1.00 (a, 6y C-6-CH~). 

I3 C NMR (C@COCD$ 167.0 (COOH-); 166.6 (C-14); 153.8 (C-9); 148.3 (C-2); 139.1, 138.2, 

134.7, 133.8, 131.6, 130.1 (C-l, C-2, C-7, C-8, C-10, C-12); 137.8 (C-13); 40.1 (C-3); 34.4 (C-6); 

33.5 (C-4); 28.9 (C-IS-$&); 22.9 (C-2-3); 21.6 (C-6-CH3); 19.4 (G5); 15.6 (C-6Qk13). 

(Received in France 25 January 1994; accepted 7 March 1994) 


