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antagonist action. Their observations have been made 
on nonrigid systems and thus no conclusions can bc 
reached concerning conformational preference. It wab 
the goal of the initial work in these laboratories to 
prepare rigid analogs of ephedrine and $-ephedrine 
which have fixed conformations. Compounds 1 and 3 
represent two conformers of erythro configuration and 
compounds 2 and 4 represent conformers of threo 
configuration. 
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The synthesis of the four conformationally rigid 
systems 1, 2, 3, and 4 involved the use of the common 
intermediate 2-pheny1-A2-t~ans-octalin (6). The latter 
mas prepared from commercially available trans-2- 
decalol which was oxidized to trans-2-decalone. This 
ketone could be converted to the carbinol 5 by treat- 
ment with either phenylmagnesium bromide or phenyl- 
lithium and then to the desired 6 by dehydration (eq 1). 

5 6 

Compound 1, 3 (a) -amino-2 (e)-phenyl-trans-% (a)-de- 
calol, was prepared by the conversion of the olefin 6 
to 2(e)-phenyl-trans-decalin 2,3-oxide (8) by treatment 
with wchloroperbenzoic acid or in better yields by 
initial treatment with S-bromosuccinimide in aqueous 
dioxane to form the bromohydrin 7 which could be 
converted to the epoxide by treatment with sodium 
carbonate (eq 2). The epoxide 8, 011 treatment with 

6- 

Br 

7 8 

liquid ammonia under pressure, afl’orded the desired 1. 
The nmr spectrum of 1 showed a multiplet at 6 3.10 
(W1l2 = 6 cps), which is consistent with an equatorial 
methine proton at  C-3 coupling with two methylene 
protons at  C-4 (.Iae = Jee = 2-4 cps). 

An alternate pathway to 1 involved the procedure of 
Bordwell and Garbisch.j The olefin 6 was treated with 
acetic anhydride and 70y0 nitric acid to yield 3(a)-nitro- 
2(e)-phenyl-trans-2(a)-decalol acetate along with an 
olefinic nitro material. The former compound could be 
hydrolyzed and reduced to the desired 1; however, this 
procedure was inferior to the epoxide opening method. 

( 5 )  F. G. Bc,rdmell and E. W. Garbisch, Jr., J .  Org. Cliem., 28, 1765 
(1963). 

12 

The iimr spectrum exhibited methine absorption at  
6 3.83 ( f l ’1 /2  = 6 cps). The peak half-width is consis- 
tent wit11 one equatorial-equatorial coupling (2-4 cps) 
and one axial-equatorial coupling (2-4 cps), indicating 
that the methine proton at C-3 is equatorial. 

(6) G. Berti, B. Nacchia, and F. Macchia, Tetrahedron Letters, 3421 
(1965). 
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dried (MgS04). The EtnO was evaporated a t  reduced pressure 
to yield 38 g of crude bromohydrin; nmr (CCld), 6 4.24 (W112 = 
6 cps, equatorial methine proton a t  C-3). The  crude bromo- 
hydrin was dissolved in 250 ml of MeOH and a solution of 38 g of 
Na2C03 in 250 ml of H,O was added and the mixture was heated 
at  reflux for 14 hr. The MeOH was evaporated and the resulting 
solid was removed by filtration and recrystallized from MeOH 
affording 15.6 g (567,) of (8), mp 99-101'. 

3( a)-Amino-2(e)-phenyl-trans-2( a)-decal01 (l).-Compound 8 
(5.0 g, 0.02 mole) was placed in a steel bomb cooled in Dry Ice- 
3Ie2CO and ca. 100 ml of liquid NH3 was added. The bomb was 
sealed and heated a t  180' for 8 hr. After cooling to room tem- 
perature, the pressure was released and the bomb was opened. 
The residue was dissolved in CHC13 and this solution was filtered 
to remove solid impurities. The solvent was evaporated and the 
resulting solid was recrystallized from petroleum ether (60-70") 
affording 3 g (607,) of 1 :  mp 148-149'; ir (CHClS), 2.77, 2.96 
(w), 3.41, 3.50, 6.25, 6.35, 6.70, 6.91, 10.00, 14.40 p (w); nmr 
(CDCI,), 6 7.37 (multiplet., aromatic protons), 3.10 (Wi/2 = 6 cps, 
equatorial methine prot,on at  C-3). 

3(a)-Nitro-Z( e)-phenyl-trans-2(a)-decealol Acetate.-The pro- 
cedure of Bordwell and Garbischj was followed. T o  35 ml of 
AcrO at  room temperature was added 70% Hxoa (5.2 g, 0.058 
mole) and the mixture was stirred for 15 min. The mixture was 
cooled to - 10" in an ice-salt bath and 6 (6.3 g, 0.029 mole) in 
20 ml of Ac20 and 10 ml of Et20 was added, maintaining the 
temperature 0". The reaction was stirred for an additional 30 
min a t  -10" and poured into H,O. The aqueous solution was 
extracted with Et,O and the Et,O extracts were washed (L5% 
NaHC03 solution, H20, and saturated NaC1). Drying (JIgSOa) 
and removal of the E h O  afforded a brown oil. Chromatography 
on silica gel (Alerck 0.05-0.20 mm) afforded an oil and a solid. 
The oil exhibited ir absorption at  3.30, 3.42, 3.50, 6.10, 6.25, 6.52, 
6.91, 7.41 p and is most likely olefinic nitro material. The solid 
was recrystallized from hIeOH affording 0.5 g (6.0%) of the de- 
sired product: mp 147-148"; ir (CHCl,), 3.30, 3.42, 3.50, 5.73, 
6.48, 6.70, 6.91, 7.33, 8.3, 9.69, 9.9, 10.08, 11.35 p ;  nmr (CHCl,), 
6 7.34 (singlet, aromatic protons), 5.08 ( W I / ~  = 7 cps, equatorial 
methine proton a t  C-3), 2.00 (singlet, CH3COO). Bnal. (ClsHs- 

2(a)-Phenyl-trans-decalin-2(e),3(e)-diol (I)).-The procedure 
used is similar to that of Berti and coworkers.6 To 400 ml of 
75% aqueous DMSO was added 10 ml of Concentrated HrS04 
and 8 (10.0 g, 0.044 mole). The mixture was stirred 16 hr a t  
room temperature. Excess H20 was added and the resulting 
solid was removed by filtration and washed (H20). The wet 
solid was dissolved in E t 2 0 ,  the EtrO solution was washed with 
HuO, the solution was dried (MgSO4), and the solvent was 
evaporated. The solid residue was recrystallized from petroleum 
ether (60-70") affording 5.6 g (527,) of the desired diol 9 :  mp 
120-130"; ir (CHCl,), 2.79, 291, 3.32, 3.42, 3.50, 6.25, 6.70, 6.90, 
9.70, 10.64, 14.30 p ;  nmr (CDCla), 6 7.75 (multiplet, aromatic 
ortho-protons), 7.30 (multiplet, aromatic meta and para protons), 
3.75 (quartet, J,, = 11 cps, J,, = 5 cps, axial methine at  C-3). 

Concentration of the filtrate afforded a small amount of impure 
diol and 2.9 g (297') of 3(e)-phenyl-trans-2-decalone, mp 101- 
102". 
3(e)-Phenyl-trans-2-decalone.-To 8 (4.0 g, 0.018 mole) in 

100 In1 of CsH6 was added 4 g of p-toluenesulfonic acid and the 
mixture was heated a t  reflux for 12 hr. The C6H6 solution was 
washed ( 5 %  S a H C 0 ,  solution, HZO, and saturated SaCl )  and 
dried (lIgSO4), the solvent was evaporated at reduced pressure, 
atid the resulting solid was recrystallized from petroleum ether 
(60-70') affording 2.55 g (64%) of 3(e)-phenyl-trans-2-decaloiie: 
mp 101-102'; ir (CHCI,), 3.31, 3.40, 3.48, 5.86, 6.24, 6.68, 6.91, 
8.60, 11.60, 14.50 k ;  nmr (CCl,), 6 7.16 (multiplet, aromatic), 
3.50 (quartet, J,, = 12 cps, J,, = 6 cps, axial methine at  C-3). 

Anal. (Ct6H2,NO) C, H, N. 

Nod) C, H, N.  

d d .  (ClaH200) C! H.  
Oxime, mp 236-237. 
Z(e)-PhenyI-trans-decalin-2( a),3(a)-diol (lo).-The procedure 

of Berti and coworkers6 was followed. Compound 8 (10.0 g, 
0.044 mole) was dissolved in 200 ml of S570 aqueous DMSO, and 
KOH (14 g, 0.044 mole) was added. The mixture was heated a t  
reflux for 19 hr. Excess H20 was added and the resulting solid 
was removed by filtration and washed with H20.  The wet solid 
was dissolved in Et20 attd the Et20 sollition was washed (H,O) 
arid dried (AIgSO4), and the solvent was evaporated. 
tallizatiori of the solid from petroleum ether (60-70') afforded 
9.8 g (91%) of colorless needles: mp 118-119'; ir (CHCI,), 
2.78, 2.90, 3.32, 3.42, 3.51, 6.70, 6.92. 9.64, 9.97, 10.30, 14.30 p :  

-4nal. (C~&INO) C, H, Ii. 

Re( 

nmr (CDCla), 6 7.40 (multiplet, aromatic), 3.68 ( T 4 * 1 / Z  = 7 cps. 
equatorial methine proton a t  C-3). 
2(e)-Phenyl-trans-decalin-Z( a),3( e)-diol (1  1 ).-The procedure 

used is essentially that of Berti and coworkers.6 To anhydrous 
trichloroacetic acid (3.3 g, 0.02 mole) in 75 ml of C6H6 was added 
8 (2.0 g, 0.009 mole) and the solution was stirred for 18 hr a t  
room temperature. The C6H6 solution was washed (10% Sa2C02 
solution, H20, and saturated KaC1). The solvent was removed 
and the residue was dissolved in a solution of 2 g of KOH in 50 ml 
of EtOH. The mixture was heated at  reflux for 2 hr and excess 
H 2 0  was added. The solid was removed by filtration, washed, 
and dried. Recrystallization from petroleum ether (60-70") 
afforded 0.9 g (50%) of 11: mp 142-143"; ir (CHCl,), 2.80, 
2.90, 3.32, 3.41, 3.50, 6.25, 6.71, 6.91, 9.65, 10.28, 10.64, 14.30 p ;  
nmr (CDCla), 6 7.40 (multiplet, aromatic protons), 3.99 = 
19 cps, axial methine proton a t  C-3). 

3(a)-Hydroxy-3(e)-phenyl-truns-2-decalone (15). a. Pfitz- 
ner-Moffatt Method.14-To 10 (0.85 g, 0.0034 mole) in 5 ml of 
anhydrous DMSO was added a solution of anhydrous pyridine 
(0.27 ml, 0.0034 mole) and trifluoroacetic acid (0.14 ml, 0.0017 
mole) in 5 ml of anhydrous C6Hs. Dicyclohexylcarbodiimide 
(3.3 g, 0.016 mole) was added and the mixture wab allowed to 
stand for 19 hr. The reaction mixture was diluted with 50 ml of 
Et20 and 1.6 g of oxalic acid in 15 ml of 1IeOH was added. After 
cessation of gas evolut,ion 50 ml of H2O was added and the dicyclo- 
hexylurea was removed by filtration. The filtrate was washed 
(5% NaHC03, H20, and sahrated SaC1) and dried (IZIgSOa), 
and the solvent was evaporated. The residue was crystallized 
from petroleum ether (60-70") affording 0.10 g (12%) of ketone 
15: mp 167-169'; ir (CHClSj, 2.80, 3.33, 3.42, 3.40, 5.86, 6.26, 
6.70, 6.92, 14.40 p ;  nmr (CDCI,), 6 7.31 (singlet, aromat'ic pro- 

b. Albright-Goldman Method.1j-To 10 (9.8 g, 0.04 mole) was 
added 50 ml of anhydrous DMSO and 50 ml of Ac20 and the 
mixture was stirred at  room temperature for 24 hr. Excess HzO 
was added and the resulting solid was removed by filtration and 
washed (HZO). The wet solid was dissolved in EtZO, the solut,ion 
was washed (H.0, saturated NaC1) and dried (3IgSO,), and the 
solvent was evaporated. Recrystallization of the residue from 
CHC13-petroleum ether (60-70") affording 4.85 g (497,) of 
ketone 15, mp 167-168". 

c. N-Bromoacetamide Method.-The procedure used is 
essentially that of Oliveto and coworkers.16 Compound 10 
(5.9 g, 0.024 mole) was dissolved in 100 ml of bIe2C0 and 23 ml 
of H20 and the solution was cooled to 3". A solution of S- 
bromoacetamide (5.0 g, 0.032 mole) in 50 ml of H 2 0  was added 
dropwise maintaining a temperature of 5'. The reaction mixtiire 
was kept in a refrigerator for 5 hr and the excess oxidizing agent, 
was destroyed by adding 20% Sa2S04  solution. Excesa H?O 
was added and the precipitate was removed by filtration. Re- 
crystallization from CHC13-petroleum ether (60-70") afforded 
3.45 g (58%) of ketone 15, mp 167-168". 

d. From 2(e)-Phenyl-trans-decalin-2(a),3(e)-diol (11).--Cs- 
ing the procedure of Albright and Goldman,I5 2(e)-phen$trans- 
2(a),3(e)-diol (11) (0.50 g, 0.002 mole) afforded 0.08 g (16%) of 
the ketone 15, mp 167-169". 

3(e)-Hydroxy-3(a)-phenyl-t~uns-2-decaIone (14). a. Pfitz- 
ner-Moffatt Method.14-Utilizing this approach 9 (2.Y g, 0.012 
mole) gave an oil which would not crystallize and which would 
iiot form a solid oxime. 

Albright-Goldman Method.lj-The diol 9 (2.0 g, 0.008 
mole) was treated under these conditions to give an oil which 
would not crystallize but which did form an oxime, mp 105-1 10'. 

C. N-Bromoacetamide Method.t6-This method, utiliziiig 
the diol 9 (1.7 g, 0.007 mole), gave 0.30 g of starting material and 
an oil. Chromatography of the oil on  silica gel (Jlerck 0.05-  
0.20 mm), eluting with petroleum ether-EtOAc (4: l),  afforded 
0.59 g (357,) of oil: ir (neat), 2.88, 3.42, 3.50, 5.85, 6.25, 6.70, 
6.92, 7.85, 8.19, 8.74, 8.9i, 9.40, 9.79, 13.10, 14.32 p. The oxime 
14 was prepared with HONHz.HC1 and YaOAc in EtOH; mp 
105-110°. 

3(e)-Amino-2(a)-phenyl-trans-2-decalol (3j.-Co1npouiid 14 
(1.2 g, 0.0046 mole) was hydrogenated at atmospheric presslire 

Anal. (CISHZO~) C, H. 

Anal. (C~H220) C, H. 

tons). And.  (CI~H?&)  C, H. 

b. 

(14) Ii. E. Pfitzner and J. G .  hIoffatt, .I. A m .  Chem. Soc., 87, 56iO (lY65). 
(15) J. D. Albright and  L. Goldman, ibid., 87, 4214 (1965). 
(16) E. P. Oliveto, H. L. Herzag. 11. h. Jevnik, H. E. Jorgensen, and E.  

U. Hersliberg, i b i d . ,  75, 3661 (1953). 



in absoliik EtOH using IT4  Rariey nickel" ratalyst. The 
catalyst was removed by filtration and the EtOH was evaporated 
at  reduced pressure. The residue was recrystallized from pe- 
troleum ether (60-70') affording 0.5 g (427;) o f  desired amino 
alcohol 3: mp 149-151": ir (CEICl,), 2.78, 2.96, 3.33, 8.41, 3.30, 
6.25, 6.3.>, 6.70, 6.92, 7.40, '3.85, 10.66 p ;  nmr (CDCl,), 6 7.70 
(multiplet, aromatic ortho protons), 7.34 iriniltiplet, aromatic 
ireeta arid para protons), 3.00 (WI;~ = I9 cps. axial methine proton 

2(a)-Phenyl-trans-decalin-2(e),3( e)-diol 3-Tosylate (12).- - 
T o  9 (1.05 g, 0.0043 mole), dissolved in 20 ml of a n h y d r o i ~  pyri- 
dine, was added p-tol~~eiiesiilfoiiyl chloride (2.0 g, 0.0 1 mole) and 
the solution was allou-ed to jtarid at room temperature for 48 hr. 
I t 0  w:w added and the reaiilting oil was scratrhed with a glaw 
rod to pr(~iriole crystallization. The solid was removed by filtra- 
t ion aiid recrystallized from petroleiim et,her (60-70°) affording 
1.0 g (.i8F;) of t,osylate 12: mp '39-100°; ir (C€IC13), 2.78, 3.42, 
: 3 . X ,  6.27, 6.70, 6.92, 7.40, 8.,X, 9.13, 0.74, 10.33, 10.82, 11.25, 
1 1.W, 11.98 p ;  nnir (CCl,), 8 7.2-8.0 (multiplet, aromatic pro- 
toris), 4.80 jqiiartet, ./$):, = 11 cps, ./:$,, = 6 i'p, axial rnethinr 
pr(i tc~ii  at (X), 2.43 (singlet, ArCI13). 

3(a)-Amino-2(a)-phenyl-trans-2(e)-decaIoi (2).--Conipoiind 
12 (1.0 g, 0.0023 mole) was placed iti a steel bomb arid the bomb 
was c~)olctl in 1)ry Ice-.\le2C0, TI) the bomb was added cn. 

a t  c-3). r h d .  ( C I B H ? ~ ~ O )  c, H, x. 

.171ai. (('L3112SS04) C, I i .  

(17) 1 1 .  R. Billica a n d  €1. Adkins in "Organic Syntheses," ( b l l .  Vol. 111, 
E. C. Horning, Ed . ,  John Wiley and  Sone, Inc. ,  i i ew 1-ork, S. Y., 1955, p 
180. 

I00 nil of liqiiid XI&. 
for 24 hr. 
d v e d  in CNCI,. 
was evaporated. 
ether (60-- iOo) affording 0.80 g (30 
116--1 I f " :  ir (C1ICYj'), 2 . W j  2.9'7, 
6.71, 6.92, 7.40, 9.8>, 10.01, 10.28, I 
 multiplet, arcrrnatic proi.ons), :1.8:2 i 11.1 ' ?  = f i  cps, cqii:it(~~,ial 
inethineproton a t  ('-3 I. 

3( e)-Amino-2(e)-phenyl-trans-2(a)-decalol (4 I.--- ('~JInp~Jlill(i 
15 ((1.0 g 0.004 mole) w a s  dissolved it1 100 i d  o f  xbsoliite EfOfl 
satiirateti with S I I . ,  arid material war hydrogenated ritider T i l  
kg/cm2 of HB using It.4 Raney Xi c*atalyst.17 Ttic c~ntalyst w:i* 
removed by filtraiiciri and the solvent FWS evaporated at i.cdrlcwl 
preasure. The iwidiir wah chromatographed 011 si1ic:i gcl 
i.\Ierck 0.03--0.20 nirn) eluting with cyc.lohexaiie-l':tO.~(. [ I : 1 i 
affording O..? g i3O';j of h i r e d  amino alrohcll 4:  nip 146- 148'; 
it ,  iCHClZ), 2.78, ?.<I:, 3,i+i, 3.52, 3.31, (5.25, 6.:34, (i.70, (;.!I?, 7.6:;, 
8.60, !l.t71, 9.H6, 1lI.l~0, 10.26 p :  i1rnr (('lK'l:4, ('F4C'OLil I ,  6 7,4li 
ihro:i(I singlet, :ironrii~ic, ~ ~ I I I I ) I I S ~ ,  3.5: i I i ' I  :- 10 (p, r n r - ~  t i i i lc .  

~ 1 l ' " t e ~ r l  :i1 C-31. ~ I n t r r .  ~ ( ~ I ~ l I ~ ~ X O ~  ( $ ,  1 1 ,  s. 
Acknowledgment. - 'l'hc autht lrs grutefullJ- :~ckrlo\vl- 

edge support ( i f  this project bj. the Sa t iond  Institutcs 
( i f  Health Grant He-08555. The authors \\.ish tci VS- 

press their appreciaticiri t ( J  Drs. -1. 13. LaPidus imd 1'. S .  
l'atil and JIr .  S .  1-Ictt.y f(ir performiiig the vas defereiis 
:1sS:tyh. 

The bomb was miled atid 1ie;ried at 120 
The presslire was released and the residue was dis- 

The CHCl3 solution w a ~  filtered and t,he solvent 
The residue was rec~ystallized from petroleiim 

of amino alr~ohol 2: in 
4, 3.42, S.,j1, 6.2.7, 6." 
7 p ;  iinir (C'I)Cl:!), 6 7 

. i nn / .  ((>l611&()) (1, I I ,  S .  
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Synthesis and Myotrophic-Androgenic Activity of Substituted 
2a.3a-Methan0-5a-androstane Derivatives' 
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Rpceiaed February 17, 1966 

The p i  epar ation and aiidrogeiiic-niyotropliic testing of analogs of 17 having substituents on the q clopropj-1 
ring were undertaken in an effort to obtain information regarding the steric and electronic requirements in the 
A ring of anabolic-androgenic androstanes. Treatment of 176-hydroxyandrost-2-ene acetate with ethyl di- 
azoacetate in the presence of anhydrous CuS04 gave 2~~,3a-(~-carbethoxymethano)-5a-androstan-l7p-ol acetate 
which u a s  converted to a variety of substituted cyclopropane derivatives. The most potent is the aldehyde 
15 uhich i i  more active than testosterone propionate in the myotrophic test and is much less androgenic. 

Studies in this laboratory have resulted in the 
proposal2 that anabolic-androgenic androstanes are 
bound to their receptor by a @-face a-bond to an sp2 
sjsteni in the> A ring. The pronounced anabolic 
androgenic activity of 2a,3Lu-meth,zrio-ja-androstati- 
17p-01 (17)2 was taken : ~ b  evidence for this hypothesis. 
Recent on steroidal cpisulfides, bioisosteric 
with thcsc mctliauo steroids, has shown that the L)a,3cr 
isomer:, indeed have high pareiiteral activit? . whereas 
the 2p,:$? isomers :ire es~entistlll mictive. This is ii i  

harmony with our proposal.3"' 011 the other hand, 
L ) L ~ , ; ~ C Y -  and 2@,3&steroidal difluorocyclopropanes have 
s i m i l a r  activitj .i 

To gain furthrr informatioil in  this area, the prep- 
:u'ntion o f  analogs of 17 having altered electron 

(1) (a) This investigation was supported in par t  by  a Public Health Service 

density at the $pp" centers was undertakcri. If a a 
bond is important, the strength of the binding would hi 
different in such analogs. Since @-face binding i i  
:tssunied to be involved, the preparation of substituted 
c\-clopropane aiialogs of 17 should be feasible since thc 
substituent groups should not interfere sterically with 
drug receptor binding. 

The SJ nthetic plan involved the prepaixtion 
of 2a, 3 a-carbet hox~niethaiio-~cr-aridrostari-l7p-01 are- 
t x t e  (7) :iq a cuninion intermediate for thc other 
derivatives. This material wa6 prepared 1)) ilic 
reactioii of 17/3-hydroxyandrost-2-eiie acetate5 (2) 
with ethyl tlazoacetate. Llltliough carberie inter- 
mediates have been proposed in the reaction of diazo 
compounds with olefins,6 the reaction failed when thv 
reagents were heated at 120-180°, or were irradiated i i i  

toluene or hexaiie solution with a medium-vressurc . .  
research grant (AM-05016) f rom-the  National Insti tute of Arthritis and  
h l e t a h l i c  Diseases, U. 9. Puhlic Health Service. (h)  Portions of this work 
are taken from the P h m .  thesis or s.-T. Clienp, University California, 
San Francisco, 1966. 

mercury arc. On the other hand, a 45% of 7 
realized \dm the reagents B%re heated in the 

These results point) to presence of anhydrous CuS04. 
(2) 31. E. n'olff, I\-. I I o ,  and R. Iiwok, J .  .Med. C h e m . ,  7, 577 (1964). 
( 3 )  (a) P. 1). Klimstra, E. F. Kuttine,  and R .  E. Counsell. i b i d . ,  9, tixi 

(1966). (b) T h e  Searle group did not interpret their da ta  in this way. 
( 4 )  ( a i  I,. 11. Knox, E. Velarde. S. Berger, I). ('uadriello. P. R-. Laudis, 

and .\. I ) .  ('russ. .I. d r r r .  Clirm. Soc., 85, 1881 (1963); (b) E'. 3 .  iiin<,l and 
it .  K Lhr fman ,  S l e r o c d ~ ,  3 ,  109 ( Ig64) .  

l j l  .\. Ilowers, A. D. Cross. ,J. 13. Edwards, €1. L'arpio, 11. Calaada, and  

(6) J. Hinq  "1)ivalent Carbon," The  Ronald Press ( 'o. ,  Sen. l u r k ,  N. 1 ., 
1:. IlPnot, J .  M e d .  (Them.,  6, 156 (1963). 

lil64, j l  l2?. 


