
Anal. Calcd. for CIgH18SZOr: C, T4.4'3; H, 5.92; S,  9.13. 
Found: C, 74.60; H, 5.69; X, 8.99. 

Bis [p-(S-a, , i inopropo~y)phenyl]  methane. The above puri- 
fied dinitrile, 30.3 g., was dissolved in 500 ml. of 1,Z-di- 
methoxyethane and hydrogenated as in the preceding hydro- 
genation. Ten grams of freshly prepared Rariey cobalt cat- 
alyst and 115 g. (7 moles) O F  :tmmoni:t were used. Thr  hy- 
drogertatioti i)rowcded s~rioothly brtwcwn 84-1 16" while at 
3280-3460 p.s.i.g. ' 1 ' 2 1 ~  criitic. tlinniinr \vas flash-distilled a t  
0.5 mm. All tlistillatc~, boilirig 1.11) to 2-40" wits collected. This 
clear, colorlcw tlisti1l:itr \vas rediatill(d through a 4"-Vig- 
reux colunin (AIitti-L:h) at  0.5 nirii. prcssiire. Xinetmi arid 
one-half gr:inw Of tlistillutc boiliiig n!, 219-222O n x s  col- 
lec ted . 

. tncd. Ci11ctl. for CI~Hnl ,Sz02 :  X, 8.91. E'oiind: N, 7.70. 

ilclinowletlgmcnt. The author wishes to t'haiik hlr .  
W. A. W:iddell, ,Jr., for the catalytic hydrogena- 
tions, arid Dr. .Jack Preston arid Mr. A. ]I7. Laiig 
for preptiring thr his(4-hydroxrpheiiyl)methane. 

'I'HE C H E h I s T H A S D  Ib;SEARCII CEXTER, ISC. 
DCRHAM, s. c. 

Acid Constants of Heteroannular Substituted 
Ferrocenoic Acids 

COOH 0 
Fe Ro 

--C?Hj ( i .34  f 0.01 6 . 4 %  
--CH?CsHj 
-H 6 I 1  i 0.01 (i . 20 
---<!OCbHi 5.90 f 0.04  __ 
-CH(OH)CnHj 5.84 f 0 01 ~. 

--C( )CH.u < 5 .  76 * 0 . 0 2  *?I . $10 

- 6 . 2 5  ZIL 0.01 

pI<., for l)cJnxoir x i d  ill 50\;, (~tliniiol :tt 25". 5,(i8; 
__- . -~  - 

It c u i  be swii that the acid strengths of the SUI)- 
stituted ferrocenoic acids vary in the cxpertccl 
Iiiaiiiier according to t,he electron doiiating or with- 
drawing properties of the substituent. Frirthci., 
:I plot of our ph', \-slues agaiiist Hniiimett, para  
signia c o i i s t i i i i t ~ ~ ~ ~ ~  yieldccl a satisfactory straight 
liiic. of slope 0.74. Xesnicyaiiov's \-aliies for (%ci;, 
Iiiethaiiol similarly trent,cd gave :L slop(. of 0.81. 

.Ilthoiigh sigma cwnstnnts are not kiiowii for th(1 
a-hydroxybeiizyl group,6b it does appear that the 
a-liydlos!rbciizylfcrr~)reiioi(~ avid is o i i  t of l i i i t  with 



31\10 X0TE:S VOL. 26 

the others since it is a stronger acid than the 
beiizo~,lferrocenoic acid. A possible explanatioii 
of the greater strength of this acid could lie in hy- 
drogen bonding of the carboxylate ion with the a- 
hydroxy group, stabilizing the ionized form, 
similar to the explanation advanced by Branch7 
for the large acid constant of salicylic acid. 

EXPERIMENTAL 

Acetyl- and benzoylferrocenoic acids were prepared by the 
methods previously described.* 

Ethylferrocenoic acid was prepared by Clemmensen reduc- 
tion of acetylferrocenoic acid according to the procedure 
described by Nesmeyanov.8 

I - (  a-Hydro.ccybenzyl)-l '-carbarnylferrocene. To a n'arni 
solution of 8.4 g. (0.017 mole) of 1-benzoyl-1'-diphenyl- 
carbamylferrocenez in 'LOO ml. of methanol containing 0.2 
ml. of 50% sodium hydroxide was added 27 mi. of a 10% 
sodiuin borohydride solution made up in 10% aqueous 
sodium hydroxide. The reaction mixture was stirred at  room 
trinperature for 30 min. and at, gentle rcflus for 5 hr. On 
cooling, the product crystallized. A yicild of 6.7 p. (79.555) 
\vas o h i n e d ,  n1.p. 15'2-154'. The analytical saniple was 
rccrystallized from hexane and mrlted at 154.8-156". 

.lnal. Calcd. for C30HliSO?Fe: C, 73.93; H, 5.17. Found: 
C, 74.04; H, 5.14. 

ru-Hydrozybenzylferrocerioic acid. a-EIydroryi)rnz~ltli- 
phenylcarbamylferrocene (2.60 g. 1 was dissolved in a 
mixture of 25 ml. of benzene and 50 ml. of lo(?, cthanolic 
potassium hydroxide. The niixture was held a t  reflus for 2 
hr. and was allowed to stand overnight at 50'. The solvent 
\\-as reinoved and the residue was shaken with watrr (75 
1111.) for 3 hr. The aqueous srisppnsiori \ms  filtrrpd, and thr  
filtrate yielded upon ncidificatiori wit,h hydrochloric acid 
1 .4,5 g. (8ly0) of crude ol-lij~dros~l~tiiizyl~errocenoic aril{. 
Ilrcrvstallization froin bc~nzc~ne ~ i c ~ l t l t ~ t l  a nrodrict ini.ltiiio. 
:it l.L!).5-130~. 

.Anal. Calcd. for C&H,sO,Ft~: C, 64.31; €TI 4.80. I'ountl: 
C, 64.54; H. 4.!% 

Steroidal Cyclic Ketal. XXIII.' Sornt, 
Reactions of the 3-Ethylenedioxy-A ' 

Grouping in Steroids 

SEYMOUR BERSSTEIN A S D  I t U D D Y  LITTELL 

Receiwrl .Vovember 2, 1960 

We wish to  report here on sonie aspecets of thc  
chemistry of the 3-ethylenedioxy-a5 grouping 1 , 1  

the presence of a double bond at C-S,1 I in  the stcroicl 
molecule. 

When 2l-acetoxy-3,20-bisethyleiiedioxy-5,!1( 1 I ) -  
pregiiadieii-17a-ol (I)? wap treated with one equiv- 
alent of perbeiizoic acid an epoxide was formed i l l  

68'& yield which was assigned the structure, 21- 
arct oxy-3,20- bisethyleiiedioxy-:,P,GP-epoxy- 9( 1 I I -  
pregnen-17a-ol (11). The structure IT was estal)- 
liahed by it. synthesis from 21-acetoxy-3,20- 
I~isethylenediou~-.jp,6p-cpoxypregria~ie-l1P, 17a-dioJ 
(IIIh)3 by w 1 r h . e  dehydration of the 1 lp-lis- 
drcixyl group with phosphorus oxychloride in pyi I- 

d111e.~J I t  would appear then that 111 a 5,9(1 1 ) -  
diene 3.20-bisethylene ketal the C-5,R-double bm(1 
is more renctix-e ton-ard epoxidatioii than the 9 , l I -  
double bond, and moreover frontal attack is 
favored. 

\\;hen the 5J9(1 l)-dieiie hirketal 1 was treate 1 
nlth two equivalents of perbenzoic acid, a diepox- 
idc T I r  separated in 74% yield. As the same product 
could he obtained by reactioii of 21-acetoxy-3.20- 
h i  ic,thyit.iiedioxy-.ii3.(iP-epoxjr-O( 1 1 )-pregiien- 17a- IA 
(11) with an addit i o i i d  eqiiivaleiit of pcrbenzoic. 
:wid, the structure of I\i wab tlchignnted a5 21- 


