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ADDITIOD TG SaOID POLYHDS IV' 

Diag D-fi88ion and riag kroutivtioa in 4,4-diaetbl- 

,5t7 -8toroidal 8yrtem 

J.Lakeaaa2, T.I.Speokaap aad 8.O.Huiman 

Laboratory for Organic Cheai8tm 

uaiVOr8ifi Of k8tOrdu, 1i8u+O Achtergraoht 129, 

~8tOrd.S& The Deth8rl8nd8. 

Ia th8 oour8e of our iatertiptiona on addition of diuthyl-rsodicarboxylste to 

eteroidal polyene83 the letter reaction has been carried out with a number of 4,4- 

dimethyl-b5'7-dieaee, the reralte of which will be published in the near _%ture. 

During these inreetigations a remarkably facile C,3-C,7 OII- fission has been 

ob8erved, which in acidic medium occurs to 4,4-dimethyl-AT'!-proge8teroae in hi& 

yield, uad8r relatively mild re&ction CirCUm8taaCes. in this; coaunication a dee- 

OriptiOn Of this fission proce88, which is followed by ring ~C-aromntixetioa, wiil 

be given. 

Oxidation of 7-dehydrooholerterol (Is) with eluminlum iso~ropoxide/cyclohexanone 

in toluene4 gave a mixture of the dienone 11s [\, ",z 1660 cm" (carbonylj; b T!$l 
3 

0.59 singlet (C,G -CH3), 1.15 8inglet (C,g-CH3!],and 111s [Q z 1700 cm-' (cerbo- 

nJl)r b g;, 

, 
0.59 singlet 

3 
(Cie- CH,), 1.15 singlet (C,9-CHJ)], which upon met&l- 

etion with rethyliodide/pote88iur butoxide 5 afforded the 4,4-dinethyl-5,?-diene IVae 

[r.p. 156-152'; 9 ",' 1700 cm" (carbonyl); b zl 0.59 sidglet (C,8-CH3;, I.15 

8inglet (C,g-CH3); A _ EtoH 273 (9.700), 262 (rO.COO{, 294 (5.500) cm] in high yields. 

3b99 
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Oxidation of ergoaterol (Ib) gave the dionone 

om-' (aarbonpl); b ECl 
x 
0.61 einglet (C,8-CE3), 

IIb7 

1.16 
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[m.p. 12%131';3 E 1660 

singlet (C ,9-CH3); A z 

236 (18.4OU$nm] ae a e&e produot', rhioh upon rethylstion afforded the 4,4- 

dinet&l-5,7-diene IVb*, m.p, 163-165'; the spectral data were identioal with the 

oorreeponding one6 of IVa. 

Biinmlly, the 4,4-dimethyl-d5'7-pro~eterone IVo [m.p. 193-195'; 6 El 0.94 
3 

einglet (Cig -CH3), 0.56 singlet (C,8- CH~)] was obtained via oareful acid bydroly- 

eie of the ketal Vg, followed by methylation of the reeulting 4,7-dienone IIc4 

[n.p. 11‘8-120'; 92: 1670 and 1700 cm-' (oarbonyle)$ I EEl 
3 
0.58 singlet (C18- 

CH3), le.18 singlet (C,g-CH3)]. 

B 

0 
VI a,b,c 

arR=CH 
8 17 

b: R - CgH17 
c : R = COCH 

3 
l All cryetalline oompounde gave satisfactory elementary analyses. 
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Reaction with diazo-ester led in all oases to good yields of the corresponding 

Va-adduots (VI a,b,c), which upon acid hydrolyeis, however, were not converted into 

products to be expected in the anthrs-steroid rearrangement 39’0, 

In connection herewith an eventual acid Catalyzed resotion of the starting sys- 

tem IV was further investigated. 

In the ergosterol and cholesterol series, 8 normal rearr8ngement " of the 5,7- 

double bond system leading to the 8,14-diene systems VIIb [ b gfl 0.05 singlet 

(CM -CH3), 0.85 singlet (C,9 -CH3), 5.40 multiplet (vinylic proton) 5 and VIIa 

[ b %l 0.90 singlet 

proton)]3 

(Cl8 -CH3), 0.90 singlet (C,y -(X3), 5.40 multiplet (vinylio 

, was observed in agreement with recent reports on similar bond migrations 

in 3-deeoxy-4,4-dimethyl steroids 
12 , 

Upon refluxing (10 hre) the progesterone derivative IVc with hydrochloric acid 

in methanol a mixture of two compounds A and B was obtained from which A was sepa- 

rated by trituration with n-hexane. Structure VIIc for A, m.p. 138-ljg", was support- 

KBr 
ed by the following spectral data : 9 m8x 1705 -' om (carbonyl); b El 0.80 singlet 

(C,C-CH3), 1.11 singlet (C,y 'EtOH 
-CH3), 5.41 multiplet (vinylic proton); A max 248 

(15.ooo)nm. 

Prolonged refluxing of IVc under the same reaction ciroumstances gave an oil, 

mainly consisting of compound B; in the oil no trace of A could be detected. 

Upon hes.ting (30 hrs) of A in eethanol/HCl compound B was formed exolusively 

[ m.p. 71-73"; J izz 16% and 1710 cm-' (carbonyls); b ggl 

2.26 (C,B-CH3), I, 
3 
lt27 singlet (C,y-CH3), 

EtOH 'd singlet (with an integrated intensity of two protons); h m8x 

267.5 (4lO)run]. These data support structure VIIIc for compound B. 

Additional evidence for the structure proof was also found in the mass spectrum 

of B, which possesses 8 moleouiar ion peak at m/s 340. 

A possible mechanistic description of the conversion of IVc.into VIIIc is given 

in Scheme I, which is based on a g-bond cleavage in acidic medium, originating via 

protonation of the carbonyl group at CZo 8nd formation of the stabilized tertiaq 

cl3 
-carbonium ion. Support for this mechanism is found in the isomnrization of the 

5,7- to the 8,14-diene system prior to the rearrangement and in the virtual absence 

of any rearrangement product upon prolonged treatment with methanol/HCl of the 

dienes VII8 and VIIb. This novel C/D-ring fifision in steroidal systems h8e not 
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Scheme I 

been described in literature thur far, although a similar type of cleavage wae 

recently reported by Crow 13 and Bootei4 , while W-irradiation of C20- and C 
17- 

keto steroids ie alao known to result in C/D-ring fission15. 

Further etudiee of thie type of rearrangement 

laboratory. 

are currently under ray in our 
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