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lizatiori from hexane an additional 8.2 g of 11, m p  129-131", 
ideiitical with that obtained above (total yield, 78.6%) as 
determiiied by tlc and infrared spectra. 

3-( 3~-Bromo-2p,17p-hydroxy-5~-androstan-l7~-y~)propionic 
Acid ?-Lactone (VI).-To a cooled arid stirred solution of I1 
(16 g) in dioxane (230 ml, purified) was added dropwise a mixture 
of l\'-broniosiicciriimide (9.6 g), 1 1 2 0  (105 ml), and 60% HClOl 
(8.34 g )  over 13 miri. The  reactioii was stirred for 3 hr a t  room 
temperatiire aiid poured into H10. The  oily product was ex- 
tracted with ethyl acetate arid the extract washed with aqiieow 

) followed bl- XaHCO3 (5%, aqiieoiis) and water. 
Iig (Na?SOI, ljarco), the solvent was removed in cacuo 

1:ecrystallizatioii from met.haiiol-H& t 0  leave a white solid. 
afforded \.I (15.7 g, 75.57;), mp 204-207'. Fiirt'her rec 
lizatioti from methatiol prodiired aii aiiiilytical sample, m 

Anal .  Calcd for CpgHa3Br03: C, 62.11; H, 7.82. Foiuid: 
C, 62.54; H, 7.82. 
3-(2,3ol-Epoxy-17p-hydroxy-5~-andostan-l7~-y~)propionic Acid 

?-Lactone (HI).-A wlutioii of I1 (9 g )  and m-chloroperbenzoic 
acid iii benzene (1.2 -V, 275 ml) WRY allowed to  staiid at  7 "  for 
16 hr. The mixtiire was allowed to warm to room temperatiire 
and washed repeatedly with aqueous SanCOs .solution (55 , )  
followed by IIsO atid dried (Na$Od). Ilemoval of the solvelit' 
i'n cactco aftorded ail oil which gradually wlidified. Recrystal- 
lization from methaiiol gave I11 (6.5 g, 68.8";), mp 164-166", 
[a lu  -0". 

.trial. Calcd for C I I H ~ ~ O ? :  C, 76.70: IT, 9.30. Foiiiid: 
C, 76.46: H, !).OS. 

3 4  2,3~-Epoxy-17p-hydroxy-5a-androstan-l7~-yl)propionic 
Acid -(-Lactone (V11).-A4 solutioii of V I  (6.0 g )  in l ) l I F  (100 nil) 
wa* heated with KZCO3 ( 2 . 0  g)  in HsO (10 ml) i i i  a st,eam cabinet 
(40-GO0) for 16 hr. The reactmioil was cooled aiid poured into 
ire aiLd water. A precipitate formed and was collected, washed 
with HsO, aiid air dried. Recrystallizatioii from methanol 
afforded \TI  (3.0 g, 47.6YG), mp 178.5-180.3°, [ a ] ~  $l.,jo. 

Anal. Calcd for C~1H320~: C, 76.70; H, 9.36. Found: 
C, 76.22; H, 9.02. 

3 4  3a,17p-Dihydroxy-2p-thiocyano-5~-androstan-l7~-yl)pro- 
pionic Acid ?-Lactone (IV).-To a mixture of KSCN (44 g)  in 
ice-cold H,O 121.6 ml) and ether (180 ml) in a separatory fimriel 
was added with shaking HaPO, 166.4 g )  in small portions. The  
pink orgaiiic layer wah separated, washed with two small portions 
of HYO, arid dried briefly (?ja,SOd). The solution of HSCK i i i  

ether was decaiited iirto a stirred slurry of I11 (4.0 g)  in ether 
(30 ml). The  mistirre was allowed to staiid at room tempera- 
titre for 2 days. The homogeneoiir reartioil was washed with 
lO('i aqueoiis SagCOI iiiitil neiitral. a f t e r  washing wit,h several 
portions of 1110 aiid drying (NanS04, I)arco), the  solvent, was 
removed in mcico .  The remaiiiiiig semisolid was recrystallized 
from methaiiol to give I \-  (2.2 g, 52.8%). Fiirther rec 
tioii from the same d v e l i t  gave an analgticd sample, mp 216- 
217.,io, [ a ] D  -9'. 

Anal. Calcd for CYaH:&jS03: C, 68.45; 11, S.24. Foiind: 
C, 68.87; H, 8.23. 

3 4  2p,l7~-Dihydroxy-3a-thiocyano-5ol-androstan-l7~-y~)pro- 
pionic Acid ?-Lactone (VIII).-A solution of VI1 ( 2 . 5  g)  in  
ether (50 ml) was treated with HPCS in ether as described above. 
Rectification ah above aiid recrystallization from methanol-HsO 
afforded \'I11 (2.13 g, i3 .5 '2) ,  mp 239-240°, ["ID +20.0". 

d n a l .  Calcd for C ~ I I ~ N O I S :  C, 68.45; H, 8.24. Foiuid: 
C.  6S.iS: H. 8.23. 

3-( 2,3p-Epithio-17p-hydroxy-5ol-androstan-l7~-y~)propionic 
Acid -/-Lactone (VI.-To a stirred solution of IV (1.2 g)  iii 
methaiiol (40 ml)  was added KOH (0.6 g)  in methanol (10 nil). 
The reaction mixture was allowed t o  stand at  room temperatiire 
flJr 2 hr. JVater (25  ml) was added and the solution was cooled 
iti the refrigerator. The precipitate which formed was collec 
and recsryst,allized from methanol-HsO to give T' (0.4 g, 37.4 
mp 1-%.3-160°, [ a ] ~  -1O.OO. 

-4nal. Calcd for CZHTZO?S: C, 73 .2s :  H, 8.95. Found: 
C, 73.12; H, 8.83. 

3 4  2,3~-Epithio-17~-hydroxy-5a-androstan-l7~-y~)propionic 
Acid ?-Lactone (IX).-A warm solution of VI11 (1.5 g )  i i i  meth- 
anol (80 ml) was treated with methanolic KOH as above. Rec- 
tificatioii and recrystallization from acetolie-HpO afforded I S  
iO.S5 g, 63,5?)> mp 775-177°, [ a ] ~  f26.5'. 

)r C?.TTS?O?S: C, 73.28; IT, 8.05. Fomid: 
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Several years ago, n e  attempted to prepare amides of 
1-hydroxy-2-iiaphthalenecarboxylir acid (I) by the 
rarbodiimide method uiiiig dry tetrahydrofuran (THF) 
a- the solvent. Iri<tend of the expected amide<, a 
prodwt cwiitaining the combined romponenti of the 
two reagents niiiius the elenieiith of H 2 0  was isolated 
whether or not an amine was used. 1,3-Dicyclohexgl- 
urea n a i  also obtained in i O - Y O ~ o  yield. Bnalytical, 
infrared, and nnu  data left little doubt that thi5 prod- 
uct wa- 8-cycloheuyl-~-cyclohexyliiizirio-.3,1-dihgdro-4- 
o' o-2H-naphth [~,l-e]-1,3-oxaziiie (111). 
Compound I11 wa. esieritially unchanged by re- 

fluxing ( 3  hr),  alroholir KOH. I t  was also re<iqtant to 
hydrogenation 11 i th  ]'to2, but LiillH4 effected hydro- 
genolysi+ of the cylohesylimino and cbarboiiyl g roup,  
producal rig 8-cylohexyl-8,1-di hydro-LH-ii apht h [ 2 , l  -e 1- 
1,3-oxazine (VI), iw1:bted 111 20-40G/, yields as the hy- 
drochloride salt* (-ee Scheme I) .  I t  proved to be iden- 
tical with TI obtained by iyrithe from 1 -naphthol, 
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(1) .Also ilptectetl v a s  ? j ,~ ' -dic3.clol iPx3. l iormamidin~ providing evidence 
of some ring nipr i i re .  




