
Carbohydrates In Total Synthesis of (-)-Antirhine 

Yohimbines or heteroyohimbines indole alkaloids such as (-)-ajmalicine 1 possess a cis ‘3~.H, 1%~.H 

configuration ; however (-)-antirhine 2’, the major alkaloid of Antirhea juumimsa, presents a mm 3%H, lSPH 

stmcture with a cis C/JJ ring junction (scheme 1 ). 

Owing to difficulties encountered in the stereccontrolled formation of the three chiral centers C-3, C~l5 

and C-20, few total syntheses of (-)-antirhine 2 have been repwed 
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In the letter 3 we described the preparation of the amide 5 by a coupling reaction between 

tryptamine 4 and pyranose 3 ; subsequent Pictet-Spengler cyclisation led to the indolo [2.3-a&4- 

quinolizidinones 7a,b with a lSP-H configuration via the acyliminium 6. 

In our approach to the total synthesis of (-)-antirhine 2, compound 5 was oxidised by the SO3-pyridine 

complex 4 into the ketone 8 (70 %) ’ ; a subsequent Wadswonh-Emmons reaction furnished the unsaturated ester 

9 in quantitative yield. 

Attempts to reduce 9 by catalytic hydrogenation (H2 10 % Pd.C, MeOH) or by NaHTe 6 led to the 

compound 11 instead of the suitable epimer 10 (scheme 2). 

8 R=O 10 R=H , R’=CH,-C02Me 

9 R=CH-CO,Me 11 R=CH,-C02Me, R’=H 

a) LO% Pd-C MeOH HZ eo%I or Nmk, ELOH (75%) 

Scheme 2 

Indolcquinolizidinones 13a and 13b were conveniently obtained by acidic ueabncnt of 9 (toluene-AcOH 

20 %, Dean-Stark, 48 h) Acid catalysed opening of the oxygenated ring led to the formation of the intermediate 

acyliminium 12 (scheme 3). 

13a H ,2b _ a 

13b H 1x-P 

a) to,uene, *cm 20% renux ‘ah (90%) ,139 113b =?I ,30 

Scheme 3 



Purified major 12b H-a isomer 13a7 was reduced into the two saturated lactones 14a and 14b by 

catalytic hydrogenation @X2- 10 % Pd -C, MeOH, 90 %, 14a / 14b = 50150) *. 

The two lactones 14.3 and 14b were isolated by HPLC and readily reduced into the corresponding 

indoloquinolizidines 15 and 15b (LiAlH4.THF, reflux, 4h, 80 %) (scheme 4). 

Smxtwal elucidation of the 3a-H, 150-H, 2’(R) isomer 15a 9 was ascertained in an unusual way ; the 

ester 11 with undesirable configuration was successively treated in acidic medium (toluene-AcOH, 20 %, Dean- 

Stark, 12 h) and with LiAlH4-THF ( reflux 4 h ) to furnish after purification the 3a-H, 15P-H, 2’(S) alcohol 

15b. 

The 15a isomer so distinguished was then regioselectively selenated (Takano’s method 2a ) into 16 

(0.N02Ph-SeCN-Bu3P-T, 30 % yield) : oxidation of 16 (MCPBA-CH2C12, 45 % yield) gave finally the 

expected (-)-antirhine 2. 

‘H NMR (250 MHz), IR and mass spccna are in full agreement with those of the natural compound lo; 

As so optical purity , 2 has an [a]~ = 2 (c = 0.1, CHC13) identical with that reported in litteraturr : (Litr. ’ 

[aID = 2, c = 0.23, CHCl3) Il. 
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