
Tetrahedron Letters Vol. 21, PD 555 - 558 
@PerGmon Press Ltd. 1960. Printed in Great Britain 

SYNTHESIS OF 14.10EOXY-14ot-STROPHANTHIDIN 

Pave1 Koeovekp 

Institute of Orgenic Cheeiatry end Biocheefetry 

Czechoelovek Acedeey of Science@, 166 10 Prague 6 

Abatrect: Syntheale of the title coepound (XVIII) fro8 pregnenoloae bento- 
‘-ia deecribed. Cherecterletlc feeturee of thie l pproecb are tbe pro- 
tection of the 19.hydroxyl ee l ethyl ether end introduction of the q-hydro- 
xyl by hypobroeour acid addition with pertlclpet~on of the 19.eubetituent. 

In the continuetion of our work pursuing the goal of finding l lepler per- 

tie1 ryntbetic route8 to eteroid cerdiotonics, we turned our attention to 

rho rode1 experieente on the l yntheeie of stropbenthidin (3). The aie of 

tha preeent paper wee to find a synthetic route for the conetruotion of the 

eubotituted A/B-ring pert of etrophenthidin l llwlng, et the l eee tiee. eyn- 

theeio of the aide chain lectone ring. In the preeent paper we deetrlbe the 

synthesis of the l odel coepound X31 conteining ell thee. feeturea. It dlf- 

fers from etrophenthidln (3) by lacking the Up-hydroxyl end by trene- 

-junctAon of the ring8 C end 0. 

Addition of hypobroeoue acid to the pregnenolone benzoete (2) led to 

the diexlel broeohydrin 2 which on reaction with leed tetreecetete wee cyc- 

lized to the 6f3,19-epoxy derivetive 12 (m.p. 2500251°C, [ago +52’). Reduc- 

tion of the letter with zinc in boiling ecetlc acid reoothly afforded the 

19.elcohol 2 (a.~. 216-21t°C, [ago +52’) which wee aethyleted ueing rodlua 

hydride end aethyl iodide to give the eethyl etherA(m.p. 155-l57’C, [a~$’ 

+33O). The letter corpound wee ecetoxyleted in excellent yield with load 

tetreecetete in the preeence of boron trlfluorlde etherete to give the 210 

-ecotoxy derlvetive 2 (e.p. l34-l35’C, [a$’ +32’. %-NHR: 0.68 8 18-H; 

2.13 a CH3c02: 3.28 a CH30r 3.30 d end 3.64 d, J - 10 Hx, 1%Hs 4.44 d end 

4.78 d. J I 16 Hx, 21-H). The ecetoxy group in z wae aelectively hydrolyzed 

under acidic conditiona to the 210alcohol 2 (e.p. 155.1556’C, COKE’ +25O). 
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Scheme - Reagents: 

2 NBA, HC104, Diox.; 2 , (AcO)4Pb, 12, Brn; E Zn, AcOH; g MeI, NaH, 

DME; 2 (AcO)4Pb, BF3.Et20, MeOH, Bxnt f HC104, MaOH, CHCl3; g DCCI, 

(Et0)2P(O)CH2C02H, Bzn; h t-BuOK, DME; 1 HCO2H; L Ra-Ni, EtOH; k 

CrOg , Me2CO ; k K2CO3, MeOH. 

The Pl-alcohol Vs was esterified with diethylphosphonoacetic acid in the 

presence of dicyclohexylcatbodiimide and the resulting ester z was cycl- 

ired without isolation with potassium tert .-butoxide to yield the uneatura- 

ted lactone 5 (m.p. 2200222’C, cU]E” -28’. IR: 1278, 1628, 1712. 1749, 

1768 cm-l). 

The hydroxyl group at poeition 19 was recovered by a two-step procedure: 

Treatment of the methoxy derivativezwith hypobroaous acid afforded in high 

yield the bromoepoxides (m.p. 284_286’C, [o$’ -3’), which on reduction 

with zinc in hot acetic acid smoothly gave the 190alcohol XII (m.p. 266-267 

OC, [or$ -15’). The reaction with hypobronous acid proceeds via the bromo- 

nium ionAwhich is opened with 5(O)” participation by an attack of the 1% 

-methoxyl group (for notation cf. ref. ‘). It is pertinent to note that ws 

observed the easy and extremely mild recovery of unsaturated alcohols from 

the corresponding methyl ethers also in other cases lB3. We believe that this 

procedure is likely to become a general method for protection of unsaturated 

alcohols , provided the steric arrangement enables the 5(O)” participation. 

For introduction of the 5P-hydroxyl we used a novel simple method which 

we recently developed4: The alcohol s was converted to the formate xI_I_I 

(m.p. 215-218’C, [or];’ -40’) which was treated with hypobromous acid. The 

addit ion proceeds with 6( 0) JTDn participation of the carbonyl oxygen in the 

cleavage of the intermediary bromonium ion z to give the diequatorial bro- 

20 mohydrin XJ (m,p. 148-152’C, [aID +18’. 1 
H-NMR: 0.62 s 18-H: 4.50 s 19-H; 

4.58 m 6@-H overlapped by other signals; 4.73 brd s 21-H: 5.52 IA, W = 16 Hz, 

3oC-H; 5.85 m, W = 8 Hz, 22-HI 8.15 s HC02). Subsequent treatment of the 

bromohydrinXJ with Raney-Ni removed both the bromine atom and the formate 

group to give the diolz (m.p. 183.185’C; [@+14’, IR: 1280, 1702, 1743, 



1775, 3220, 3380 cm-‘) in the eingle step. 

Oxidation of the 19.alcohols with Jones* reagent furnished the 19-al- 

dehyde XvI_I (m.p. 203=204’C, c&O +25’, IR: 1265, 1598, 1738, 1772, 2728, 

3540 cm-l ) in which the benroyloxy group was smoothly saponified with potas- 

sium hydrogen carbonate to afford the target compound Xv,II,I, a deoxy analog 

of strophanthidin z as an amorphous foam ([c@~ +22’, IR: 1529, 1740, 

1765, 2761, 3475, 3610 cm”). 

The present synthesis shows that the construction of the A/B-ring part 

of strophanthidin molecule allowing at the Sante time synthesis of the side 

chain lectone ring can be conducted in a relatively simple way. The conver- 

sion of the compound X=1 and some interwdiates of thie synthesis to 

strophanthidin is in progress in this laboratory. 
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