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Abstnct-Mladium hydmqation of the atcr I gave an cpimcric mixture II. Tba diarboxylic 
~diertamonbydFogcnrtioawichprlkdiumiaahylraratcfrrrnirbbdLheestnrV~M 
whicbwaeiaomc&dtoXmdVII,recpaAvcly. TIccataVIII,u&raimiluhydrogautimum- 
ditiona, g~vc the product IX, which was imnc&ed to VII. HydrogarPtion of UK ataa V. VI and 
VII with palladium io UT&C rid yicldod tbc comspooding ring A tetnhydro axnpauxb. 

IN AN earlier paptr’ the preparation of several racemic ring D auboxylic acid deriva- 
tives of 3,6-dimetboxy-1J,~10),6,~trapentaeoe and 3,6_dimtthoxy-1,3,Yl0),6,8,14 
estrahexaene was described. We now wish to report some reduction products thereof 
and discuss brictly their stcrcochemistry. 

Hydrogenation of the ester I with palladium charcoal in acetic acid caused 
saturation of ring A with formation of a mixture of 3a and 38 cpimers of methyl 
3,6-dimethoxy-~10),6,&estratrieno-l7~boxylata II (Chart I). The alternative 
possibility of reduction having taken place in ring B and not A is not feasible since in 
napbthalcnic steroids ring A is always more susceptible to reduction, except when 
specially prepared Rancy nickel is used.’ 

When a solution of dimethyl 3,6-dimethoxy-1,3,5(lO),6,8,l~~exa~~lS,l7a- 
dicarboxylatc III’ in ethyl acetate was hydrogenated in the presence of palladium, 
there was obtained a mixture of two dihydrocsters to which the formulae V and VI 
arc ascribed. These compounds, which were formed by addition of hydrogen from 
the /I and the a side of the molecule, respectively, could be separated by fractional 
crystallization. A mixture of these two isomers was also obtained by palladium 
hydrogenation of the AU derivative IV’. Each of the esters V and Vl could be isom- 
erized by treatment with boiling sodium methoxide solutioo in methanol: the first gave 
the IS/?-isomer X; an isometitioo of the 17acarbomethoxy group is improbabk 
due to the strong interaction of the angular methyl group and a 178 substitucnt, the 
two being eclipsed in C/D ctr steroids. a Carbon 15 is the only site, then, where 
cpimerizatioo could have occurr4. The second ester (VI) was isomer&d at carbons 
15 and 17 to afford the lSz,l7&isomer VII; for in C/D rrunr steroids a substituent 
at carbon 17 is more stable in the @onfiguration and a B_substituent at position 
15 would interfere with the angular methyl group. 

The above considerations were based on the assumption that the isomers VI and 

‘Rcacntaddras: IkaphumRemchDepammt,RmutCan,I.meL 
’ M. Hunik and E. V. Jama~, Israel& Gent. 3, 173 (196s). 
’ W. 0. Duben and L. Ahmjian, 1. Amer. Gem. Se. 78,633 (19%). 
’ L. P. Fiaa and M. Fiesa, Smoti pp. 2167. RcinhoId, New York, N.Y. (1959). 
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CHART I 

Pd-A&i 

WI belong to the C/D tram series. This view became s~~~ntiat~ whets the hexaene 
VIII* was hydrogenated in ethyl acetate solution in the presence of palladium to a 
bra-muting solid which must have contained the eeter IX, produced by addition 
of hydrogen to the a side of the mokeule. Isomerization of this solid with sodium 
methoxide gave a high yield of the previously isolated ester VII by inversion at C,, 
for reasons brought forth at the end of the preceding paragraph. 

Finally, several of the 1 $,I ‘Idiearbomethoxy products obtained above were further 
reduced with palladium charcoal in acetic acid with saturation of ring A. Thus, in 
the lrliso series the compound V (or its precursor IV) afforded the tetrahydro 
derivative XI. In the 142~series, the esters VI and VII gave the tetrahydro compounds 
XII and XIII, respectively. It is to be expected that the configuration of the still 
unisomerized ~r~mcthoxy groups in V and VI did not change as a result of the 
acetic acid-palladium treatment at room temperature In these hydrogenations a 
mixture of the 3a and 38 isomers could be anticipated; however the compounds XI 
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and XII isolated appeared to be single isomers, and only the product XIII was a 
mixture of cpimcrs. 

EXPERIMENTAL 

All hydrQgaMtion qcrimcnts were ca&d out at room tanp and otmospbaic pruaurc raing 
Am&can Platinum Works 10% W-c catalyst. The catalyst was filtcsed off and the aolvmt dbtilkd 
iJl wcyo. 

Methyl 3~,bdlmcrlroxy-Y10).6,&rJ~rarrkne-l7gsmboxy&re (II). A solution of 4.7 g utu I* in 
350mlwannAcOHwoshydrogtnrtedfor48hrintheprrscnceofZgPd-C. ARcrthefirst24hr 
2 g more of the Pd< was added. The product was made to c+alliz.e by digestion with hot McOH 
to afford 3.4 g. m.p. 147-159’. A repeatal digestion raised the m.p. to 151-156°. Recrystallization 
from ethyl acctatc gave 246g, m.p. 15>18(r. (Found: C, 73.77; H, 8.50; &H-O, rquiru: 
C, 73.71; H. 844%.) 

Hydrqemrion of a%erhyl 3,~i~~liox)L1,3,5(10).6,8,14zs~r~xa~~5,17a~c~&xy~~e (III) 
In ethyl accIaIc. A solution of 200 mg ester 111’ in 20 ml AcOEt was hydrogcnatal for 5 hr with 
100 mg Pd-C. Crystallization from 30 ml hcptanc gave 105 mg a?me~hyl3,6dimrrhoxy-1,3,5(10),6.8- 
e~r~~~~nc14~15~,17~-dic(uboxy~a~e (V) in the form of voluminotm ball-like clusters of tine 
nadks, m.p. 173.5-175”. Two additional reqstallizationsgan theanalytical sampk+ m.p. 176177’. 
(Found: C, 69.89; H. 6.81; C,,H,,O, requires: C. 69.88; H. 6%4x.) The UV spaztnun was like 
that of the ester I; dszS 5.82~. 

nK original hcptanc filtrate was concentrated to 10 ml. After 30 min the heavy prisms of a%nerl?yl 
3.6-a%nerhoxy-l,3.5(10).6.8-es~rque~ae~15~.17a-dicar&xy/ure (VI) were colkctcd; 54 mg, m.p. 
133-134”. The purecompd melted at 133.5-134.5” (hcptane). (Found: C. 706; H, 6%; GHI0, 
requires: C, 69.88; H. 6%4%.) The UV spectrum was like that of the isomer VII; AK2 5.79 
and 5.83 /I. 

Further concentration of the hcptane filtrate afTorded 18 mg of a product, m.p. 121-lu)“. Treat- 
ment of its filtrate with boiling McONa solution afTordcd 8 mg of the ata VII, m.p. 203~204”. the 
rearrangement product of VI. identified by its IR spectrum. 

IsomerisuUon of V lo dimerhyl 3,~i~rhoxy-1,3.5(IO),6.~s~r~~~~-1CLro-15~,17adi~~ 
boxylure (X). A solution of 1% mg isomer V in 15 ml 2.3% MeONa solution in McOH was refluxcd 
for 16 hr. The clear solution was cooled and the separated solid WIU washed with McOH and then 
with water; 72 mg, m.p. 166-177”. Recrystallization from heptanc afforded 40 mg prismatic n&dks, 
m.p. 171~5-172~5”. The analytical sampk melted at 173-173.5”. (Found: C. 69%; H, 649; 
C,,H”O, requires: C, 69.88; H. 644x.) The mixed m.p. with the starting ester V was 160-168’ 
and their IR spectra were different. 

IsomwizuGon of VI to dimethyl 3,~i~~Aoxy-1.3.~10),6,&rs~m~n~ornc-15~17~c~~xy~~e 
(VII). A solution of 104 mg isomer VI in 7 ml of 2.3% mcthanolk McONa was rdluxcd for 18 hr. 
during which a crystalline solid separated. After refrigeration the mixture was tittered and the solid 
washed with McOH and water; IO2 mg. m.p. 202-203.5”. Recrystallization from AcOEt raised the 
m.p. of VII to 203-204”. (Found: C. 7043; H. 649; C,,H”O, rcquiru: C, 6948; H, 644%.) 

Hyabgenarion of &methyl 3.sdimcrhoxy-l,3,~lO).6.8.1 l.l~s~rcrlirp~onr-lS,l7a~~&xylorc 
(IV) in ethyl aceIaIe. A solution of 135 mg heptaenc IV’ in IO ml AcOEt was hydrogenated for 2.5 hr 
in the prcsc~~ of 200 mg Pd4. The product was aystallitcd from McOH to afford 76 mg, m.p. 
12&170’. Raq%allization from hcptane gave 3Omg, m.p. 174-175’. identical with UK ester V. 

Evaporation of the mcthanolic tiltrate and rcfluxing the residue with 3 ml of 23% mcthanolic 
McONa for 7 hr furnished 35 mg isoomtritcd eswr VII. m.p. ZOI-203’. 

Hydroge~~ionofdiimc~hyl3.6-dimr~~x~l.3.~10),6.8.14-rs~rohexrunc15.17~lcmboxyla~e(V111). 
A solution of 200 mg VIII’ in 40 ml A&Et WIU hydrogenated for 6 hr in the pruenoc of 200 mg 
PM. The product melted 8t 136146”. Recrystallization from heptanc of EtOH yielded sampks of 
aQme~hy/3.6dimc~hoxy-l.3,~I0),6,&rs~r~nr~~15~.17B_dlcorboxylare (IX). m.p. 152-158” ‘8”~. 
Chromatography over alumina was not helpful; the product was rezrystallized from MeOH, m.p. 
153*Sl58”. (Found: C, 703; H. 649; &H”O, requires: 6988; H, 644x.) The UV spectrum 
was identical with that of the ester I; AK& 5.79 ~1. 

Jsomerizarion of IX to VII. A solution of 30 mg IX. m.p. 153-5-158~5°, in 8 ml 23 % mctha&ic 
McONa was rctluxcd for 6 hr. The crystalline solid was washed with McOH and water, yield 25 mg, 
m.p. 203.5~2M.S”. identical with a sampk of VII obtained above. 
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Dimethyl 3E.ddlmctrhox)c~lO),6,gcJtr~l4-lro-lSql7a-dlcorboxylore (XI). (I) A solutioa 
of 31 mg ester V in 10 ml AcOH was hydrogenated for 19 hr with SO mg Pd-C The product wu 
rcqstallized from MeOH and then from heptane, yield 12 mg, m.p. 181-1815”. (Found: C, 69.32; 
H, 7.47; C,,H,,O, requires: C, 6%21; H, 7.74%) (b) A solution of 71 mg estcz IV in 15 ml 
AcOH was hydrogenated with 200 mg Pd-C for 2U hr. The product was crystallized from MeOH, 
yield 22 mg, m.p. 176177T’. A further razystallizatinnrmised the m.p. to 18G181°; thecompound 
wu identical with Xl obtained above. 

Dimethyl 3~.bdimrrhoxy-~1O),6,8-c~rrurrknr-lS~.l7a-dlwboxylofe (XIT). A solution of 2S mg 
ester VI in 10 ml AcOH was hydrogenated for 20 hr in the pn%mcc of 70 mg Pd-C. The prodduct wu 
recrystallized from MeOH, yield 20 mg. m.p. 135-136’. A further rccrystallizution from luptum 
raised the m.p. to 137-13IT. (Found: C, 69-41; H, 7.88: C,&O, requirea: C, 69.21; H, 7.74%) 

Dimethyl 3~.~~~thoxy-~10).6.83srrurtfcn-15~17B_dlccvb4xy&re (XIII). A solution of 51 mg 
isomer VII in 10 ml AcOH was hydrogenated for 19 hr with 150 mg PdX. The product, aha 3 
raqstallizations from MeOH, melted at 149-1600. (Found: C, 69.33; H, 7.64; C,,H,O, requirea: 
c, 69.21; H, 7*74Y*) 


