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Acid-oataly&ed 

Prepumt&mn; of an Aromatic de-A-&maid. 

Tarram E3, Peakman and James R WwweW 

of de-A-Steraid 

Ring A degraded &maids accur rmtur+y 8x1 immture sedimentary mcksw where they are 

preaumd to have arisen from degradation of the sterolla af organiapae living in the water column at 

the time of mdirosat deposition, The nsture af the kms of ring A is not yet known &haugh it may 

bs in&Wed by a microbial& induced, qidative opening of ring A, Indeed, the converrrion of 

ch&mt+ql inta th8 ring A-apened k&a acid (2) is a known micrabis! transforsmt~n~~ We reported 

recently the presence of three series of backbane reurmged snd !wlo series af mxmc&ic ring A 

degraded stemids in immature tine uh&es% The preparation and physical propertiee oi setec=te~ 

membere of certain Qf thme aerie te demtibed herein. 

lfkr(Methyff-d~Alchalcstsa-one (41, prepared franx chafest-4_en-3-one (I) via the sem-k@a 

acid (2P was accompanied by a minor amount (5%) af four de-A-&sneu which were renm~ed by 

column chmmatagraphy. The nmjar alkene (70x), purified by Lp,lc., was identified as de-A-chalest- 

5(10)-ene (3b) from its 4t n.m.r. spectrum (vinylie methyl, 6 t-63, braad s; viny&c proton, 6 6.34, 

brad e). Nass spectr& resulta (ga-ma.) suggested that the other aitene~i are double bond isomers 

ua (39% 3t: tzmt 3d fW~l* 

Biimination of the tasylhydrssane of 4 w&h methyil&h.ium afforded, unexpectedly, a I:1 mixture 

of two de-A-alkenes. An sltquat of the mixture WLU separated by h.p.Lc, and the ccmponents 

assigned as the 6-ene (a, expected product) and &-em t3d) from the sizes of certain coupling 

canstmta for the oletiaic protone in the Q ama, ape&m 1. Thus, the fi-ene dispfa;yed basically a 

doublet (Js,a l&?Hz) for the C-5 pratan, shawing second arder chsm&e~tfrcs, and a multiplet for 

the C-6 proton (~d~~a~ caupIings to the pram at C-10 and the pratans et C-7). The alefinie 

pratans of the 6-em bath disp&ayed additiaml couplings in addittan to that of the large alefinic 

coupling Z&J MI.0 Hz& Thus, the C-7 proton showed a&tic coupling ta the axial C-5 pratan and 

the C-6 proton allylie caupling ta the C-8 pamcOn {both J’s us, 4.5 Hz) adthaugh it was not passibble 

to distinguish dtrectly between the C-6 and C-7 pmtonsl The fcmn&icm uf the 6-epe is not readily 

explicable in therms of the accepted me&mism of the eliminuticmS; 3c and 3d were shown (g,c. CXP 

fnjectin) tr, be sllKzng the slkene mmpanents obtained fmm the prepsration of 4. The other &sene 

(*I may be the %me, &B suggested by the hmibity in ita IMM specztrunr ta that of the 6(10f-ene 

(3b), 

Iscmerisatiun of the de-A-atkenes (31 with baran trinuatide-etherate (BF~OlRz) gave rise tr, 

two mJcw C-20 diaatereameric backbane rearranged products [@OR)- and (20§)-tQa-nr%thyl-l6-nu~ 

8a~9iB~lOB(nrethyl)-d~A-chalest-13(l7f-ene; 6& (61%) and 6b (46%) respectivelyl*. Thtse were 
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separated by silver km-impregnated t.Lc, Both components had almost identical maas spectra with 

the majol ion at m/z 203 arising fmm loss of the &de chain. Differences were apparen& however, in 

their IH and WC n.m,r, spectra, nutibly in the chemical shifti for C-21 Ha and C-21 reepectivuly 

(Tables 1 and 21, A COSY spectrum of 8a (Ng. 1) clearly eatabliahsd that the C-10 methyl group (C- 

19) ia equatorial since the C-6 axial hydrogen showed the presence of two tuia&& coup~grc and 

one geminal r=ilupfing (note the 4UHz wide pattern fur ihe CL5 asial proton in Fig. I). As indicated 

on Fig. 1 the COSY spectrum is fully assigned and the chemical shifts of the hydrogen8 (from the 

corresponding 2DJ spectrum) m given tn Table 1, The 4’Z n,mz. spectra of both & and 6b were 

also aseigned fully, The chemical shifta of diacholest-l3(17)-ene8’(&) were used 88 a reference for 

aseignment of G-8, C-11 to C-27 and C-14 &Me, The chemical shifts of C-5 to C-7, C-9, C-10 and C- 

19 were assigned by calculation using a published methcxP and are in agreement tith the relevant 

unrbt>ons in I@-methyl- tredecalinMl, The chemical ehift of C-19 confirms the equatx&Sl 

conformation for this methyl group at C-10, A~w pres;r?nt in the isomerisatian product mixture was rl~ 

pair of minor components (both G& 1%) with almo& identical ~8 spectra to Q and 6b. It ie 

possible that they are C-10 iscrmers af 6a and 6b, 

Nethylenation of 4 afforded fi-methylene-lO&methgl)-de-A-choleaf;ane (5). The double bond WLLB 

reedify timeriaed Inca ring B with ~~~uene~u~ph~~c acid/acetic acidfcyclohezane (T~~H~HUAc~ 

cyctohexanef, The three major product;g were isolated by h.p.1.c. and characterised by a n.xn*li”r 

spectroscopy as the Si-ene 18c, 56%; 8 1.63, broad (B, viny& methy% 6 5.4, d, J 4.6H.s, vinyltc: 

proton); 5(10)-ene (gb; 37%~ 1) 1.59& 8, uverlapping vinylic methybf and +ene (8a; 6%; 6 1*613$ 

broad B, vinylie methyl). Their mass arpcsctra were complementary to those af components 3, 

lsomerisatiun of 5 with BWXtz gave two major C-20 dia&ereomeric rearranged compound& 

[(2ORz)- and f20§f-5a,t4~dimethyl-~68-nar&r,98,10fllfmethyl)-dt?-A-ch~leat-13(17)-ene; Qa (47%) and 9b 

(43%) respectively]. AR expected both components had almost identical mass spectrh with the major 

ioh at m/z 217 corresponding to‘ loss of the side- chain. Again, ditferences were apparent in their q 

and WC nrmrrc epectrs, in particular for the chemicai shirts of C-21 H3 and c-21 respectively 

(Tables 1 and 21. A COSY spectrum of 9a clearly indicated that the C-5 and C-10 methyls were 

equatorial since the C-10 hydrogen ehowed the presence of two &al-axial cuuplings and the C-6 

axial hydrogen two ax&l-& couplings and one geminsl coupling. The WC n.m,r. spectra of Qa and 

9b were again fully assigned by comparison with the chemical shifts Ox diacholeat-13(17)-enesqbj 

tfor C-9, C-11 to C-27 and C-14 &-Me) and by c&cub&ion m (for C-5 to C-7, C-9, C-10, C-19 and C-6 

eMe). The chemlcair shifts of the carbns assigned by calculation were in agreement with thoge 

reported for the corresponding carbone in ls,Za-dimethyl-~~dec~lo, As encountered eaxlierl 

another pair of components was present in the iaomerisstjlon product mixture but in higher 

abundance (bath c& 5%). They had almoat identical masss spectra to 9a and 9b and may be immers 

at C-5 and/or C-10. 

The backbane rerxrrangement elf 3 and 5 indicatea, therefore, migratfon of the double bond in 

the general directin C-6, C-10, C-9, C-8* C-14, etc. and leaves the ring B methyl group(rr) in the 

more stable equ&or&l conformation in the i”lnai backbone rearranged products (a&, 6b, 9a and 9b). 

The de-A-alkenee (3) provided a convenient startitig p&t for preparation of de-A-chulesta;- 

5,7,lr_triene (7). Allylic bromination of 3 with three equivalents of N-bramosuccinimide (MEI) under 

radical conditiona removed all traces af starting alkenes, Removal of hydrogen bromide with collidina 

in refluxing pxylene &furded a mixture of products cont&ning 7 and components with one or two 

bromines. Reduction of this mixture with lithium atuminium hydride converted the bromine cantdning 

apeciw inb hydrocarbons, The resulting product contx&ned 7 (Sax; g.c.) and two minor products 

{another triene and a tetraene), 

Compounds 6a, 6b, 7, 9a and 9b have been used M tdentfiy their counterparts in a variety of 

m&tie shalea with a ‘inad thermal hi&or+ and agee up to the Jursesic (oe: 192x1-1 thereby 

indicating that backbone rearrangement and ~romatiszst#on uf de-A-etmmids mmms naturally during 

low temperature disgenesia 
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Figure 1. Z-Dimensional spectruan (COW) and the projection on to iz of ~20R~-f~~~y~l~nok- 

~,90,108(methyIE_deTA-choleat-~3(17)-ene (6a). Key: a = elfal; e = equ&xiaL 
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Table 1. 18 brna. aaai$aments for 8s fib, 8a and 9b. 

* 400 MHz fine. 2DJ for 6~1, 
+ 200 MHz, 

far tb, 6b, 9s 9b and compound 
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drying (N&XI& the resulting material was purified an a nilica column to afford a product (24mg) 
con&inin~ 7 in 99% purity f&c.)* 1 Had: arfz 312 {H’ 13X), 199 (la), 172 (41)s 157 ~lmr), 145 (40); 
ba 0.575 (3H, et C-18), 0.879 (3E, d, J 6.6 Hz, C-20, 0.882 (3R, d, J 6.6 HE* C--26), 0,998 (3H, d, J 6,l 
HE, C-21), 2.203 f3H. a, C-1911 
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