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Atntraci -Chemical evidence is cited in support of the boat conformation of ring-D m certain D- 
homosteroids. The interconversion of ketolic isomers ostensibly by rncthyl migration IS presented. 

TttE observation was made several years ago that the D-homostcroid oxide (I) under- 
goes scission with hydrogen bromide in acetic acid to give the bromohydrin Il.* In the 
latter compound the functionality, Hr and OH, becomes cquatorially disposed in the 
chair conformation of ring-D (Ita)- a conscqucnce in contradiction to the rule of 
axial opening of oxides. 3 If, on the other hand, the conformation of the oxide (I) is 
based on a distorted boat form of ring-D (cf. Ref. 4) then the bromohydrin corrc- 
spondingly will have as its immcdiatc structural conscquencc the boat form Ilb in 
conformity with the diaxial opening rulc.3 (See later discussion.) 

II0 Ilb 

Recently, Rarton el 01.’ were able to isolate conformationally isomeric bromo- 
ketones in the triterpenoid field wherein one isomer was found to possess the A-ring in 
the boat form. A further conformational anomaly was also found in the reactions of 
the 2p,3/Lepoxides of lanost-8-cne and lanostane. In this connection these authors 
made refcrcnce to the anomalous opening of the oxide (I) and suggested that this 
anomaly might be conformational in nature. As a result of studies in a related series 

’ For prehminary reports of this work see N. 1.. Wendkr. Chrm. 6: Ind. 1662 (1958); Ibid. 20 (1959). 
‘* N. L. Wendlcr and D. Taub. Chrm. & Ind. 505 (1955); * N. L. Wcndkr. D. Taub. S. Dobrincr and 

D. K. Fukwhrma. J. Amer. Chcm. Sot. 78. SO27 (19S6). 
’ A. Func and P. L. Plarrncr. If&. Chim. Arm 32.275 (1949): A. Furs1 and R. Scotonl. Ihtd. 36. 1410 (1953). 
* I). It. R. Rarlon. D. A. Lcws and J. F. McGhw. J. Chrm. Sot. 2907 (1957). 
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WC arrived at experimental findings which indicate the probability of the boat con- 
formation of ring-D in certain D-homostcroids substituted at C-17. 

The D-ring dihydroxyketonc (III), of established structure,6 was converted with 
methanesulfonyl chloride in pyridine at 0 5” to its l6-mesylatc derivative (1V).6 The 
latter on warming with 5 per cent methanolic potassium hydroxide was transformed 
with attending ring contraction to the fidikctone (V), m.p. 170-172”. $,$o” 282 rnp 
(E :- 8300). The infrared spectrum of V possessed bands at 5.75 ~1 (5-ring C. a), 
544 p (6-ring C- 20) and at 5.99 and 6.18 p (conj C-O). Strong hydrogen bonding 
in the infrared spectrum of V together with its isolation as an apparently single isomeric 
species, strongly suggests the geometry indicated by formula V; a completely sym- 
metrical electron distribution structure is represented by Va. Proof of structure of the 

bdiketonc (V) was provided by its quantitative cleavage with 20 per cent methanolic 
potassium hydroxide to the acid VI from which it could be re-synthesized by Dieck- 
mann condensation of its methyl ester. The structure of the acid VI in turn was 

secured by comparison with an authentic specimen obtained by permanganatc 
oxidation of the known diol VII.6 

m R-H 

IP RCH,SQ, 

If the D-homo derivative (IV) possesses the chair conformation of the D-ring as in 
VIII then the C-17 methyl group, which is disposed rrons-antiparallel with respect to 
the departing mcsylate function, would be expected to migrate to give the known 
diosphenol (IX).’ Since, however, ring contraction takes place instead to give the 

U N. L. Wendkr and D. faub. Chcm. & Ind. 1237 (19S7); ‘1. Amer. Chcm. Sot. In press. 
’ N. L Wendkr and D. Trub. /. Org. Chem. 23.953 (1958). 
’ N. L. Wendkr and D. Taub. Chm. d hd. 41s (1958); h’. L. Wendler. D. Taub and R. P. Grab% 

Trrrahrriron 7, 173 (I 959). 
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fldikctonc (V), it is suggested that the D-ring possesses the boat-conformation (IVa) 
in order to accommodate this change in conformity with the gcomctrical prercquisities 

of front-antiparallelism of the moving and departing groups. In this event the opposi- 

tional forces, arising from non-bonded interactions between the C-18 methyl group and 
the axial substitucnt at C-17 present in the chair structure could be responsible for con- 
formational inversion. 

The hydroxylation of the A’*“- kctonc (X) with osmium tctroxidc has been dc- 

scribed previously as giving the 16x.1 7zdiolone (III) as major product.b Chroma- 
tography of the mother liquors from the osmylation reaction revealed the prescncc of 
20 per cent of the 16~,17fidiolonc (Xl). The latter as its 16mesylatc derivative Xlb 
undcrgocs rcarrangcment with alkali to give the same fi-diketone (V) as that obtained 
from its isomer IV. Conscqucntly, since both isomers (IV and Xlb) rcarrangc to the 
same product (V) they should have different conformations. These findings taken in 
consideration with the theoretical assumptions discussed above provide mutual 
support for the boat-conformation of the adiolonc (111) and the chair conformation 
of the /I-diolonc (XI). The foregoing is also in agreement with and, in fact, provides 
the interpretative basis for the directional course of opening of the z- and p-oxides I 
and X11.* The role of electronic factors per se in controlling the directional course of 
oxide s&ion in the cast of I were considcrcd earlier;% these would now appear to be 
of minor significance in view of Shaw and Stcvcnson’s demonstrated conversion of 
4,5/l-oxido coprostanc-3-one to 4-bromo cholcstenone.A Rather the stcrco-electronic 
factors implicit in the diaxial opening rule would seem to be as determining hcrc as in 
the established casts of simpler oxido systems. This signifies that the transition state 
to the formation of II from I resembles the product boat conformation. It further 
appears suggested that the non-bonded interaction of 1,3-axial methyl vs. methyl is 
grcatcr than the corresponding 1,3-axial methyl vs. hydroxyl; further, the former in 
contrast to the latter appears sufficiently great by the foregoing considerations to cause 
conformational inversion, whereby the boat conformation provides the more stable 
spccics. 

In an earlier accountb the fate of the isomcric D-homo dioloncs 111 and XIV with 
alkali was discussed. The conversion of the diolone III to the diosphenol XV is con- 
sidcrcd to proceed by way of a C-17 - + C-17a methyl migration to form XIV as a 
transitory intcrmcdiatc wherein the latter can undergo @elimination via its enediol 
(XlVa) to give XV. In fact, not only dots the isomeric diolonc XIV give the diosphenol 
XV on trcatmcnt with alkali but its 16mesylate derivative (XIVb) in turn also is 
converted to the fidikctone (V). The latter transformation must, presumably, take 

’ J. 1. Shaw and R. Stevenson. J. Chrm. Sot-. 1549 (1955). cf. Ref. 4; alto W. Bergmann and M. R. 
MCyCrS. kidNRS Ann. 6u). 46 (1959). 
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place by methyl mlgratlon in the sense oppos~tc IO that lcadtng IO dlosphenol for- 

matwn from IV. namely C- I7a . C- I7 IO glvc IV as a transitory intermcdiatc.whlch In 

turn undergws rmg contraction IO the fldlkctone V. The latter sequence is again 

umquely defined by the structure and stercochemisrry of the diolone (XIV). Ths 
apparent Intcrconvcrslon of the lsomcrlc ketols via methyl mlgratlon may bc con- 
\ldcrcd IO dcrw INS promotional energy from the eventual collapse of each system to 

Its respccti\c ~ahlc cnolatc namely. Vb and XV. 

FXPtRlMENTAL 

(a) Alkulrnr rrarronpntnr o/ ?t-acrror v-lcn-mrfhanrJul/onyloly-l7a-hydro.r)-- I7;j.mrrhyl-D- 

honeJ/fefrnsrunr~l I.l’la-dtonr (IV). A %olutuvt of 4 g IV’ In 4Oti methanol *a~ treated under 

nltropcn utth a lolutlon of 4 g pota\lurn hydroaldc’ m 4 cc‘ water and rcflurcd for I hr The rcactlon 

mlxturc was c~ulcd. acldtticd wtth 20~ of SOO”, HC’I aq and the methanol removed rn I‘OCYO. The 

rc<lduc uas cxtractcd utth ethyl acctatc and the ethyl acetate extract warhcd 3 tmcr ulth dll Kll<‘O, 
aq Actdlhutvn of the btcarbonatc catrac‘o prccclpltatcd acid VI. 1 he neutral ethyl acetate layer 

UJI evaporated to drynw and the mtdue cry~tall~rcd ~louly from ether to dcpcnlt the +Ntctonc 

(V) l\t crop I g m p 165. 170’. rccr),Lall1?atlon fromcthcr m.p 170 172 Ja”.:‘” 2U2 rn,r I MM) 

I;.‘,‘:, 5 75m ,r (5.rung C 0). 5 W/r (brmgC 0). 5 99 16 and 6 IX 14 (conjC 0). (I’ound C. 

72 XI. H. X66 Calc. for C,,H,O, C. 72 XI. H. X67’.). 

<‘froto~c o/ rhr ;f-drhrtonr (V) IO rhr orld (VI). A solution of 500 mg ,%U.ctonc (V) In I5 EC‘ 

mcth.mol UJI treated utth J g KOH In 5 CT uatcr and rcftuxcd In a nitrogen atmcnpherc for I8 hr 

rhc rcactlon product ua\ cooled. rctdlficd ulth JII HCI l q and the methanol removed tn mcuo The 

rctlduc ua$ taken up In ethyl acetate and the ethyl acetateeatractcd thoroughly u-tth KHCO, \vlutton 

Actdlliwtlon of the ~~t~S”urn blwrhmatc c:tract prcrlpltatcd the actd VI The latter ~a% extracted 

utth ethyl acctdtc. the Wlvcnt CvaporJtcd and the rc%luc cryUrllllcd from cthcr m.p 145.14X tup ) 
Ihl\ JCIJ rctamcd \nl\cnt of cry\talll?ation tenaciously rnd the Iattcr a%tcd the m p, of the actid 

rrrlou%ly I or rnal)v< a ~mplc UII plggcd at I30 for 2 hr (ut luu 5 3”.) tfound. C. bY I I. H. 

X 70 Cal<. for C,, )( ,,O, C. 6Y 23. H. 8 70’:) 

The Infrared twtrurn elf thl\ JCI~ UJS ldcntlwl utth an authentic wmplc prepared as tn part B 

(h) Prrporotron of VI h,v orrdarctr c/m((cpr oj ~~.17~.17ax-rrrh~vdror~-l7;1-mrrh~/ D-homo S{l- 

ondro,ronr-I I -one (VII I A \olutlon of Ml0 mg VII’ In 50 cc acetone was treated wtth I g pota%\lurn 

pcrmangandtc dnd \tlrrcd for 3 hr at room tcmp At the end of IhIs per& the accttmc was removed 

In a stream of nltrk)gcn and replaced utth an cqudl volume of water. The rc.u?Ion mlxturc wu 

Jctdificd ulth H,SO, treated ulth r&urn bt\ultite and cxtrrrtcd with ether. The ether lrycr wa) 

ushcd thoroughly ulth KHCO, \olutlon and the extract ad~fkd The preclpltatcd actd UJS taken 

up In ethyl acetate ionccntrat~ and the rctlduc cry\trllirrd from ether. The actd VI thu, ~)htalncd 

uu Idcntvzal In m p . mtxcd m p and tnfrarcd \ycIrum ulth the actd obtalncd In part A 

Rrsynrhrvr o/ rhr /I-drhrronr (V)/ ram rhr rlrm~r ocrr/(Vl) A IO0 rnp ample nf the acid VI was 

rncthylatcd In cthcr \olutlon ulth d~a?umcthrnc The crude c\tcr In IO u bcnlcnc was treated wtth a 

I 5 cx al~quot from d %olutlon of I g pota,vum In 30 cc I-butrnol. and the rcactlon mlxturc rcfluxcd 

for 2 hr. The rcactlon wa\ *orLed up J* preblously dcurlbcd and l fTordcd the ,%dlkctnnc (V) from 

ether. m p and mixed m p ulth a umplc obtalncd frc,m alhallnc rcJndngcmcnt of IV 160 .I72 : the 

infrared \Ftrd <lf the tuo umplc\ ucrc Idcntlcal 

3%.Acrrorb- It1,1I.I7/f4hydvot v-l 7x-mrfhyl D-home5\f_ondroJ/onr-I I.l7a&mr (XI) 

O,m,vlatrun of the A 4i.krkt (X) A u>lutlon of 2 gof the A ’ * -ketone (X)’ was treated with 2.5 g 

ormlum tctroxldc in I5 cc dloxanc and allnucd to stand 48 hr at room tcmp At the end of thl\ prlcxl 

the tnmatc c\tcr wa\ decomposed wtth hydrogen rulftde and the ructlon mixture filtered through 

cclttc I hc filtrate uu concentrated and chromatopaphcd on 50 g neutral alumma cmploymg 

mlxtum of chlcvofnrm and cthylacctatc for clutton Eluatc~ con,nttng of chloroform atTordcd I ‘I g 

’ In pracllrc. po~~~um I butox& (WC Ialer crrmpl~l II *upcrlor to ptu%lum hydroaldc for the R. 
rrran(rcmcnt IO the/( J~kclonc (VI %lna the latter II no1 further cCancd to the xcld VI with t.hutoxldc a~ II 
I\ wth hydrolldc. 
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(79 %) of the known zdiolone’ m.p. 174 176”. Ebla consisling of I&sO~~ elhylacetatc in chloro- 
form gave 03 g (21%) of the Pdiolone (Xl) m.p. 18&182’ phase change 205-2-07”. (Found: C. 
68.2s; H. 8.28. Calc. for C,,H,,O,: C, 67.98; H. 8.37%). 

Acctylation of XI at room femp with acetic anhydride in pyridine gave the 3,16 diucerorc &rirwfiw 
XIa m.p. 238-243’ & 2.84 /r (OH). 5.73 and 8.1 p (OAc) and 584 p (11 C= -0). (Found: C. 66.79; 
H. 8.25. Calc. for C,,H,O,: C, 66.W; H. ROOT;). 

Rearraqemenr of rhe &diolonc XI as its 16mcsyhrc (Xlb) to the fidikrrone (V). A 400 mg sample 
of the /Idiolone XI was converted IO its 16-mylate derivative Xlb with 0.25 cc mcfhancsulfonyl 
chlortdc in 2.5 cc pyridinc solution. The latter was obtained amorphous and could not be induced IO 

cryslallizc, ASAx 2.8-2.9 ,J (OH). 5.78 ,I- 8.0/l WAC). 5.84 ,r (I I C =O)and 7.3 & 8.5 /d (CH,SOrO). 
A solution of 500 mg of the amorphous mcsylate dcrtvativc Xlb in 10 cc t-butanol was rcfluxcd for 

2 hr under nitrogen with potassium t-butoxide prcparrd from I g potassium metal and 20 cc t-butanol. 
The reaction mrxturc was worked up as previously described by acidifatron. removal of the solvent 
in cacuo and extraction of the rcsiduc into ethyl acetate. The ethyl acetate extract was washed free of 
all acid by KHCO, solution. Evaporation of 1hc ethylacctate and crystallization from ether afforded 
thc/~diketonc(V). m.p. 169-172’. Mixed m.p. with authentic V not depressed. The infrared spectrum 
of V thus obtained was identical with previous preparations. 

Rtarraqemennr of rhr diolone (XIV) as its mcsylarc (XIVb) fo rhc fidikctonr (V). A 500 mg sample 
of the diolonc XIV’J was convcrtcd to its 16-mesylatc derivative (XIVb) wtth 0.5 cc methanesulfonyl 
chloride in 5 cc pyrtdinc. This derivative was obtained non-crystalline I:‘,, 2.762.95 /r (OH). 5.79 
544,r i 7.98 jr (OAc ... II C= .O). 7.31 : R.491’ (CH,SO,O). 

The above maylatc dcrivativc was rcfluxcd for 2 hr uith 3Occ 1 M potassium t-butoxidc 111 I- 
butanol solution. The reaction product wns worked up in the same manner described above. The 
product crystallized from ether m.p. 165 170’, mixed m.p. with authentic V not deprcsscd. The 
infrared spectrum of this sample of V was identical with previous prcparauons 


