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Abstract - A general method for the stereoselective synthesis 
of yohimbane and alloyohimhane is described. The preparation of 

pentacyclic ring systems as contained in yohimbine and reserpine 

showed should make possible the synthesis of such alkaloids by 

this method. 

In the field of alkaloid chemistry the basic pentacyclic skeleton of the yohimhane 

family is a familiar structure (& ) .  Changes in the geometry of the hydrogen atoms 

attached to certain vital centers (positions 3, 15, 20) completely alter the proper- 

ties of the individual members of this family. 

'L 
In addition to thls, one can position various functional group about the structure 

and by having the proper stereochemical form many compounds of medicinal interest 

such as yohimbinel and reserpine2 are obtained. Our proposed synthetic scheme in- 

volved wolff3 rearrangement of the diazoketone ( )  with tryptamine to give the amide 

. Subsequent cyclization and reduction should produce 2 ,  and after formation of 
D ring, catalytic hydrogenation followed by lithium aluminum reduction would give 

alloyohimhane ( 2 ) .  On the other hand, epimerization of the methyl ester group in 2 
and subsequent formation of the lactam would afford leading to yohimbane (x). 



Thus wolff3 rearrangement of the diazoketone , derived from the anhydride ( &  

according to the known ~rocedure,~ with tryptamine in the presence of freshly made 

silver oxide at room temperature for 20 min furnished the amide (2)  in 80.6 %, ir 

(CHC13) 3460, 1720 and 1650 cm-l, 6 3.57 (3H, s, C02Cl13), 5.53 (2H. hr s, olefinic 

+ protons), mass m/e 340 (M ) .  Closure of the C ring was effected by refluxing with 
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phosphrous oxychloride, and subsequent methanolic sodium borohydride reduction 

afforded the unexpected trans fused D/E lactam (k)5'6 in 39.2 %, mp 200 z 202O, 

ir (CHC13) 3460 and 1620 cm-l, 6 4.57 a 4.93 ( l ~ ,  m, C -HI, 5.07 ( l ~ ,  d, d, J = 8, 20 - 
+ 2 Hz, C3-H), 5.50 (2H. br s ,  olefinic protons), mass m/e 292 (M ) ,  together with the 

ester ( )  in 46.3 %, hydrochloride of $ 5 ,  mp 205 a 206~. ir (KHz) 3450 and 1700 cm-l, 

+ 6 3.63 (3H, s ,  0CH3), 5.63 (ZH, br s ,  olefinic protons), mass m/e 324 (M ) .  The 

7 lactam ( k )  was hydrogenated over 5 % Pd-C in methanol to afford oxoyohimbane (x) . 
The synthesis of alloyohimbane (t)8 was also carried out as follows. 

Thus, treatment Of $ with excess potassium carbonate in dry MeOH brought about cycli- 

zation, without epimerization of the methyl ester group,to form the g fused D/E 
lactam (kt)8 in 60.5 % ,  mp 200 a 202O, ir (CHCl3) 3460 and 1620 cm-l, 6 4.70 n. 5.25 

+ (ZH, m, Cl5-! and CZO-H). 5.65 (2H. br s ,  olefinic protons), mass m/e 292 (M ) .  

On the other hand, treatment of 2 with 5 % methanolic potassium carbonate gave only 

9 the trans fused D/E lactam (2) . 
Catalytic hydrogenation of lactam (kt) in the presence of 5 % Pd-C gave oxoallo- 

5 .  0 yohimban (&$) In almost quantitative yield, mp 222 1 224 , ir (CHC13) 2460 and 1625 
-1 cm , 6 4.63 ?. 5.0 (1H. m, CZO-H), 5.03 (1H. d, d, J = 2, 8 Hz, C -H), 6.78 a 7.50 

3 - 
+ 

(4H. m, A r - H ) ,  9.50 ?. 9.77 (lH, br s, NH-1, mass m/e 294 (M 1 .  The lactam (&$I was 

reduced by lithium aluminum hydride to afford the amine (2). Compounds (2) and (2) 
were shown to be oxoyohimbane and alloyohimbane respectively, by comparison of their 

i.r. and n.m.r. spectra with those (kindly given by Professor Ninomiya) of authentic 

samples. Since 2 has already been converted into yohimbane (z) by Ninomiya and co- 
workers', we have achieved an alternative formal synthesis of 2 .  
Thus we have succeeded in a stereoselective synthesis of yohimbane and alloyohimbane 

starting from the same diazokeLone. 

This synthetic route should prove useful for the synthesis of yohimbane family alka- 

loids such as yohimbine, reserpine, and also corynanthe type alkaloids because of 

its production of compounds containing a double bond at C17 and ClU This double 

bond could be manipulated to attach desired functional groups or could be used to 

bring about cleavage of the E ring after some modification. 
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