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A number of diphenylpropylamines and diphenylbutylamines with and without branched side chains were 
prepared as specific inhibitors of aldosterone biosynthesis. The adrenal corticosteroid inhibiting activity of the 
compounds was measured in one or more bioassay systems. Many of the compounds were found to  be moder- 
ately potent, specific inhibitors of aldosterone biosynthesis. 

I n  a previous study,' we found it difficult to correlate 
the structure of 2,2-diphenethylamines with their ability 
to  inhibit adrenal corticosteroid biogenesis. Simple 
changes in aromatic substituents profoundly affected 
the profile of biological activity. One compound, 2- 
amino-1,l-diphenylpropane (28), appeared to be a 
potent and specific inhibitor of aldosterone biosyn- 
thesis. 

The diphenylalkylamines (1-23) listed in Table I 
were prepared to study the relationship between side- 
chain length and branching and the ability to selectively 
inhibit aldosterone biosynthesis (Table 11). 

The diphenylalkylamines 1-3, 5, 7-9, and 18-20 were 
prepared by lithium aluminum hydride reduction of a 
suitable amide precursor (Chart I, method A).  Prep- 
aration of the m- and p-chloro analogs in a similar 
fashion from 24i and j 11-as unsuccessful because of the 
concomitant loss of ring chlorine. Compounds 4, 6, 
and 13-17 were prepared from benzophenones and alkyl- 
nitriles as outlined in Chart I (method B) ; 5 and 8 were 
prepared by both methods, and 10 and 11 were prepared 
by oxidizing the K-acetyl derivative of 9 and hydrolyz- 
ing the amide. 

Repeated attempts were made to prepare 12 using a 
sequence of reactions comparable to those shown in 
method B. p-A4cetamidobenzophenone did not react 
11 ith acetonitrile for us under conditions identical with 
those which produced the hydroxynitriles 25. h t -  
tempts to form the same intermediate using Reformat- 
sky conditions were also unsuccessful. However, the 
Reformatsky reaction n as successful when ethyl 
bromoacetate was used. The hydroxy ester was hy- 
drolyzed with base to the hydroxy acid and dehydrated 
to the cinnamic ester. Hydrolysis of the unsaturated 
ester or dehydration of the hydroxy acid yielded the 
cinnamic acid in very poor yield. To some extent, the 
poor yield n as the result of decarboxylation of the cin- 
namic acid, as evidenced by the isolation of (p-acet- 
amidopheny1)phenylethene. Similar results have been 
noted by otherq.2 The etheric \\-as identical with ma- 
terial obtained from the reactions described below. 

hlternatively, the synthesis of 12 was attempted 
starting with (paminopheny1)phenylacetic acid and 
using the following sequence of reactions. The acid 
n-as esterified, the ester n-as reduced n-ith hydride to the 
amino alcohol, the amino alcohol n as N-acetylated, 

(1) \V. .I. Zuccarello, B. Blank, G. J. Frishmuth. S. R. Cohen, D. Scarica- 

(2) D. S .  N o w e ,  S. K. Brauman, and  F. B. Kirby, J .  A m .  Chem. Sac., 87, 

ciottoli. and F. F. Owings, J .  M e d .  Chem., 12, 9 (1969). 

4335 (1965). 

and the amido alcohol was tosylated. Attempts to dis- 
place the tosyl group with cyanide in refluxing acetone 
or EtOH or in DMF at  room temperature yielded 
unchanged starting material. Heating the cyanation 
mixture in DJIF caused the tosylate to disappear (fol- 
lowed by tlc). The resulting product was predomi- 
nantly (p-acetamidopheny1)phenylethene formed by 
the intramolecular loss of tosylate. 

The desired 3-(p-acetamidophenyl)cinnamoriitrile 
was finally obtained from the Wittig-type reaction of 
p-acetamidobenzophenone with diethyl cyanomethyl- 
phosphonate in the presence of sodamide. Hydro- 
genation and hydrolysis of the cinnamonitrile gave 12. 

method A 

LiAIH, q3 - FR 
method B 

C,H,CO TR + R'CHzCN - 
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A 

CII~NHCOCIIj  
COXHz 
CONHz 
CONII, 
CONHz 
CH>NHCOCI-Ta 
CHiXHCOCH3 
CHJVHCOCH, 
CONH, 
COSH2 
COX (CH,), 
CHzCONH, 
CH?CONHCH, 
CHzCON(CH8)z 
(CHz)2NHCOCK, 

6': 
Xlp. oc: 

101-102" 
64-65 
91-93 

140" 
136-138 
87-89 
d 
e 

71-73 
1 12- 1 13 
1 13-1 14' 
76-78 
99-100 
100-101 
100-102 

% 
yield 

64 
50 
83 
Y9 
60 
53 
35 
89 
48 
42 
80 
76 
65 
51 
62 

inalyses 

c, 11 
C, 13, N 
C, HJ 

C, H, X, S 
cJ H, N,  
c, 11, x 

C, 11, c1, ?u' 
C, H, C1, S 

C, H, X 
c, H,  N 

c, H, N 
c, HJ 

K. Harsanyi, K. Takaco, D. Korbonits, L. Tardos, G. Leszkovszky, and J. Erdelyi [Hungarian Patent 151,253 (March 1964); 
c V. X. Deshpande and K. S. Nargund, J .  Karnatuk Cniv., 1, 7 

e An oil which was used 
Q P E  = petroleum ether (bp 

Chem. Abstr., 60, P14431g (1964)] report mp 104". 
(1956); Chem. Abstr., 52, 7183f (1958)] report mp 140'. 
without further aurification. 

* Hemihydrate. 
An oil which was purified by chromatography. 

f G. Gilbert iJ. Am. Chem. Soc., 77, 4413 (1956)] report mp 114-114.2'. 
40-60 "). 

Experimental Section6 
4,4-Diphenylbutanoic Acid.-4,4-Diphenylb1it-3-enoic acid was 

prepared in good yield using the procedure reported by Johnson, 
et 111.7 Reduction according to the method of Wawzonek and 
Kozikowski8 gave a mixture of product and starting material. 
When this mixture was reduced a second time in EtOH using 
Pt02 as a catalyst, the saturated acid was the sole product, mp 
104' (lit.8 mp 103-106'), yield 787, ;  its nmr spectrum contained 
no vinyl protons. 

Diphenylalkylamides (24b-e and I-n) (Table III).-The ap- 
propriate propionic or butyric acid was refluxed for 3 hr withex- 
cess SOCl2. The excess SOC12 was removed in W ~ C U O ,  and the re- 
sidual acid chloride was evaporated twice with fresh portions of 
CsI-16. Alt,ernatively, t,he acids were converted t,o mixed anhy- 
drides using the method of Kaiser, et a1.9 The acyl derivative, dis- 
solved in dry XIe2C0, was added to a stirred solution of XH3 or 
amine in ice wat,er. The result,ing solid was cooled, filtered, 
washed (H20), dried, and recrystallized. 
N-Acetyldiphenylalkylamines (24a, f, and 0 )  (Table III).-A 

mixtiire of amine, - 4 ~ ~ 0  (1.1 m1/0.01 mole of amine), HOAc (2.5 
m1/0.01 mole of amine), and XaOAc was heated on a steam bath 
for 30 min to 2 hr. The resulting solution was poured into several 
volumes of ice water. The product, if solid, was filtered, washed, 
dried, and recrystallized; if an oil, it was extracted into Et,O. 
The Et20 was washed (HzO, 57, NaHCO,, HzO). The dried ex- 
tract (Na2S04) was evaporated, and the residue was triturated 
with EtzO and hexane to give a solid which was filtered and re- 
crystallized. 

N-Acetyl-3-( p-methylsulfinylphenyI)-3-phenylpropylamine 
Hemihydrate (24g).-A solution of 5.5 g (0.018 mole) of 24f, 10 
nil of HOAc, and 2.1 ml (0.018 mole) of 305; Hz02  IS stirred at  

(ti) Where analyses are indicated only by symbols of t he  elements, 
analytical results obtained for these elements were within +0.47, of the 
theoretical values. Melting points were taken in a Thomas-Hoover capil- 
lary melting point apparatus and are corrected unless otherwise specified. 
All compounds containing asymmetric centers were isolated and tested a s  
racemates. All materials and extracts were washed. dried, and evaporated. 

(T) U'. S. Johnson, J. \V. Petersen, and W. P. Schneider, .I. A m .  Chpm. 
S o r . ,  69, 74 (1947). 

(8) S. LVaivzonek and J. Kozikowski, ibid., 76, 1611 (1954). 
(9) C. Kaiser, U. IhI. Lester, C. L. Zirkle. A. Burger, C. S. Davis, T. J. 

Ualiii, arid L. Zirngibl, J .  .\led. Phurm. Chsm.,  6, 1243 (1962). 

room temperature overnight. The mixture was diluted with 
HZO, and the resulting gum was extracted with EtOhc. The 
Et,OAc extract' was washed (HQO, 5% NaHCO3, H2O) and dried 
(Na~S04). The solvent was removed, and the residue was dis- 
solved in CsHe and chromatographed on a silica gel column. 
The column was washed successively with CBHS, C6He-CHc13, 
CHC13-EtOAc, EtOAc, and EtOAc-Et,OH, each mixt.ure 1 :  I 
by volume. The final mixt,ure (1000 ml) on evaporation gave 2 
g (35%) of 24g as a yellow oil which was analytically pure. 

N-Acetyl-3-( p-methylsulfonylphenyl)-3-phenylpropylamine 
(24h).--A solution of 5.5 g (0.018 mole) of 24f and 70 ml of HOAc 
was stirred and heated on a steam bath. To this solution was 
added dropwise 40 ml of 30Tc HzOI. Heating was continued for 
2 hr, the solution was diluted with ice water, and the resulting 
oil was extracted into EtOAc. The organic phase was washed 
(HZO, 55$, SaHC08) ,  dried (XazS04), and evaporated. The 
residual oil was hydrolyzed directly without further purification. 

3-Hydroxy-3,3-diphenylpropionitriles (25a-f) (Table IV).- 
Eqiiimolar quantities of the appropriate benzophenone, alkyl- 
nitrile, and NaNHZ wei'e allowed to react in EtzO, using the 
conditions described by Runti and Sindellari.lo The solid prod- 
Lict,s were filtered and worked up as usual. 

3-Substituted Phenylcinnamonitriles (26a-c).-A solution of 
10 g (0.042 mole) of 25 in 150 ml of 9S-100~o HCOzH was re- 
fluxed for 30 min and poured into ice water. The mixture was 
extracted with EtZO; the extract was washed (HZO), dried (Nay- 
SOa), and concentrated. The residue was distilled, recrystallized, 
or used directly without further purification. 
3,3-Diphenylprop-2-enylamines (27a, b, and d )  (Table IV).  

A.--A solution of 14, 15, or 3-hydroxy-3-(p-methoxyphenyl)-3- 
phenylpropylamine (0.04 mole) in 50 ml of HOAc was saturated 
with dry HC1 and refluxed for 3 hr. The solvent was removed 
in t~ucuo, and the residue was evaporated with dry EtOH. 

B.-A solution of 0.1 mole of 26c in RIeOII 
saturated with ?;H3 was hydrogenated with shaking a t  60" and 
under a pressure of 4.2 kg/cm2 of H2 for 3 hr in the presence of 
Ra(Ni). The catalyst and solvent were removed and the residue 
was dissolved in Et20.  The Eh0 solut,ion was extracted with 
dilute HC1 whereupon solid separat,ed. The addition of more 
IICl and A,O dissolved t,he solid. The aqiieous layer was made 
basic and est,r,zct,ed wit,h EtrO. The et,hereal extract was worked 

Compound 27c. 

(10) C. Runti and L. Yindellari, Boll. Chzm. Furm., 99, 199 (1960); Chem. 
Abstr., 66, 1 0 4 6 8 ~  (1961). 
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iipG : l i l t1  (he concentrate was diluted T 7 i t . h  tJtherea1 H(J1. The  rc- 
hiilt.ing salt was filt,ered and recrystallized. 
Diphenylalkylamines (1, 3, 5, 7-9, and 18-20) (Table I). 

A.--A sohition of 24 (0.0235 mole) in 100 ml of dry T H F  was 
d d e d  dropwise to a stirred suspension of 4.5 g (0.118 mole) of 
1,iAlHa in 100 ml of EtyO. The mixture  vas stirred mder  refliix 
for  3 hr and at room temperature overnight. The complex was 
decomposed by adding successively 4.3 nil of RzO, 4.5 ml of 10' 
XaOIT, and 13.4 ml of HyO, and stirring for 45 min. The grsnri- 
lar precipitate was filtered and washed with Et.0. The fil- 
h i e s 6  were conver1,ed to appropriate salts. 

B.---A soliition of 0.02 mule of 
25b, c, or for 27a-d in 250 ml of EtOH cwilaining 0.5 g of PtO: 
\vas hydrogenated iinder an initial prehsiire of 3.2 kg/cniZ of I-Is. 
The catalyst and solvent were removed and the residiie n-as ron- 
verted to an appropriate salt. 

C.--A hullition of 26a or b in MeOII 
.:ti iirated with KHz was hydrogenated as de.icribed for 27c. The 
products were isolated and purified as described there. 
N-Ethyl-3,3-diphenylpropylamine Hydrochloride (2).---.4 solii- 

lion of 5.1 g (0.02 mole) of 24a in E t 4  was added dropwise to it 

stirred suspension of 4.2 g (0.11 mule) u i  Li-IlHa in 300 ml o f  
Et&. The mixtiire was stirred under reflux overnight. The 
c~ornplex was decomposed and 2 was isolated as described under 
.I above. 

3-(p-Methylsulfinyl- and -MethylsulfonyIphenyI)-3-phenyl- 
propylamines (10 and ll).-Compounds 24g and h x e r e  stirretl 
anti refluxed with 6 The mixtiires were 
tliliited with ice water, neiitralized, and extracted with CsFIe. 
The C' i iHe  extract8 was treat.ed with the appropriat,e acid to give the 
d t  reported. 
Methyl (pAminopheny1)phenyIacetate Hydrochloride. - -  A hu- 

l i i t  ion of .i3.1 g (0.265 mole) of (p-aminopheny1)phenylacetic. 
: t c i d I 1  in 810 in1 of JIeOH irred, cooled, and saturated with 
t h y  Tl('l .  The soliltion w [xed for 3 hr, cooled, and poured 
i i i t o  >?vera1 volrimes of Et20. The layer> were separated, and 
the lower layer yielded which were filtered and recrystal- 
lized fturii hIeO1-T. \Vl the crystals weighed 44.5 g (617; j, 
nip 203--204O. A secon lallization raised the melting point 
t u  2117-218". .inal. ( 0 9 .  IIC1) c, 11, c1, N. 

2 4  p-Aminophenyl)-2-phenylethan-l-ol Hydrochloride.-.A so- 
I r i l i o t i  o f  30.7 g (0.21 mole) o f  the prweding ester ( the  free baw 
w:ti pwpi~red by disholving t he tiytli~oc~hl~ii~itle iti TIn(), s1 irring fo r  
1 hi., filtering, basif>-ing the fill rate with SaFIC03, exti,actin 
1St20, :ind washing and drying the I<tuO) was added drop\ 

Compounds 6, 8, and 13-17. 

Compounds 4 and 5. 

1I2SO4 for :3-6 hr. 

rooni leiriperatiire t ( r  :i stirred ,iispen:iun of 24 g ((J.(j2 niolt'l o l  
T,ihlII4 in 1100 nil of TIIF. The reaction mixture WLS sliri,ctl 
:tt room temperatiwe for 30 min and rlnder reflux for 3 hr. The 
vomples \vas cooled and decomposed by adding 84 ml of  I j d ) .  

irred for 1 h r  and filtered, and the residiie w:t.* 
The combined filtrates were evaporated to 

dryness, and t,he residue was evaporated several timcs with fredi 
portions of CsI18. The hydrochloride was prepared and recrystal- 
lized from Et.OH-El,O (I)arcw), nip 204-203", yield 42 g (80'; ). 

:1n,aZ. 
24 p-Acetamidophenyl)-2-phenylethan-l-o1.--2-( p-Aniitiii- 

~~he i i~ l ) -~ -phe i i~ l e than - l -o l  hydrochloride (42 g, 0.1 7 mole) w t i  

dissolved in 310 nil of HnO and cooled, while 33.4 rnl of A d )  w:i$ 

added dropwise together with enough NaOAc to keep t,he mixtiirc3 
:it pH ,FA. The mixtiire was stirred vigoronsly for 2 h r  at  (I' 

1 hr at, rooni temperairire. The solid   as filt,ered6 aiitl I,('- 

t,allized from CIIC13--petroleuni et,her (bp 40-60') to  give 40.\ 
6%) of white c~yst.:ils, mp 111-112°, .Inal. ~ C I 6 € T ~ ; S O ~ "  

c", H, K. 
2-(p-Acetamidophenyl)-2-phenylethan-l-ol Tosylate Hemihy- 

drate.---$ mixtiire of 40.8 g (0.16 mole) of 2-(p-acet,arnidophengl!- 
2-phenylethan-l-ij1, 30.7 (0.175 mole) of p-toliienesiilfoIi!-I 1~11lo- 
iide, and 400 nil CJf dry pyi,idine m-as swirled until sohition W:IC 

cwtnplete and was left at room temperatitre overnight. TIE mis- 
tiire way heated on  n. ste r I.+? hr, cooled, p ~ ) r i r d  iiitir 2 
1. of ive Hs0, stirred, ai d with CHC1,. The exlravt> 
were washed with 1500 H3P04 and i\vic*e with 1 1 2 0 .  

The dried CETCI, extt,ac via> distilled, and t h(8 rwichic. 
wyas evaporated three times with CsH:,lIe. The re.iclria1 oil 
\\-a< dissolved in JIeOH, arid the methanolic sollition ivab t i,e:it ec 1 
wi th  I )arco,  filtered, dilrit.ed with H,O, and cooled to give whi t ( ,  

j 

(CIJTljSO. HC1) C,  H, C1, N. 

t.alliaat,ion frurri l IeOH-Hd gave : 3 3  g (,>e' 
-99'. .-lnal. (ClsH~NOaS.O..TIT?Oj C, I[ ,  S. 

1-( p-Acetamidopheny1)-1-phenylethene. --h mixtiire of 27. 
(O.Ofi8 mole) of the preceding tosylate, 5 .5  g (0.0% niole) ol' I<( 
:itid 200 ml of I)IIF W:L- heated arid stirred for 1 111. on a s t < <  L 

d for 2 hr. The solution wa:, cooled aiid 
:uid the solid which formed was filtered. 
llized from EtOII-HzO (1)ai 
id, nip 147-149". Two re( 

frc~ni C6IIJle raised t,he melt,iiig point to 1.5-153'; 
6 .j..j (+, 2, C==(:H,), 2.1 15, :I, XTfCOC'H:t), . Inn/ .  
(*, 11, s. 

( ( ' l f i l l , ,SO I 

1-(p-Aminophenq.1)-1-phenylethene Sulfate.- .I ~ ! i q ) e i i ~ i o i i  ~l 
-acetaniidophenyl)-l-p~ier~~lethetic in 77 
rrred and reflrixetl 11vet~nigt11. 'h: r i i ix-  

t r i w  was cooled : i i i l d  po!iwd i t i t o  I l +  ) t o  give :til oif-wliitt~ solid. 
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This was filtered and recrystallized from EtOH, mp 212-214', 
yield 5 g (70%). Anal. [(C14H13N)2*H2S04] C, H, N, S. 

Ethyl 3-(p-Acetamidophenyl)-3-hydroxy-3-phenylpropionate. 
-A mixture of 22.7 g (0.095 mole) of p-acetamidobenzo- 
phenonelz and 31.7 g (0.285 mole) of ethyl bromoacetate was 
stirred in 200 ml of THF;  18.7 g (0.288 mole) of activated Zn13 
and a crystal of I2 were added. After heating for 30 min, the 
mixture changed from orange to green and began to reflux vio- 
lently. It was cooled until the exothermic reaction subsided and 
was then refluxed for 4 hr. The hot solution was decanted from 
uiireacted Zn and was diluted with several volumes of H20. The 
resulting red oil was extracted into EtOAc. The organic phase 
was washed with H20, dried (Na2SO4), and concentrated to give 
a pale yellow solid, mp 126-127". After recrystallization from 
EtOH-H,O, the solid weighed 19.6 g (63%), mp 130-132'. 
Anal. (C19HzIN04) C, H, N. 
Ethyl 3-(p-Acetamidophenyl)-3-phenylprop-2-enoate.-The 

preceding alcohol (6.5 g, 0.02 mole) was heated to 170" in an oil 
bath and kept at  this temperature for 2 hr. After cooling, the 
melt was dissolved in MeOH and an oil was precipitated with 
H20. The oil was extracted into EtOAc; the EtOAc extract 
wa5 dried (NazSOI) and concentrated to a brown gum. The 
gum solidified after standing for several days. The solid was 
stirred with EtzO, filtered, and recrystallized three times from 
CCh to give 4.8 g (807c) of white solid, mp 141-143". Anal. 

3-(p-Acetamidophenyl)-3-phenylprop-2-enoic Acid.-A eolu- 
tion of 3.9 g (0.0126 mole) of ethyl 3-(p-acetamidophenyl)-3- 
phenylprop-2-enoate, 0.58 g (0.014 mole) of KOH, and 30 ml of 
EtOH was refluxed for 3 hr. It was diluted with H20 and 
acidified to give a brown solid. This solid was collected and re- 
crystallized from EtOH-H20, mp 197-199'. Anal. (C17H16- 

3-(p-Acetamidophenyl)-3-hydroxy-3-phenylpropionic Acid.- 
.4 solution of 37.7 g (0.115 mole) of ethyl 3-(p-acetamidophenyl)- 
3-hydroxy-3-phenylpropionate in 300 ml of NeOH and 75 ml 
of 407, NaOH was stirred for 1 hr a t  room temperature, diluted 
with H20, acidified, and cooled. The resulting white solid 
weighed 24 g (907,). A sample recrystallized twice from THF- 
petroleum ether melted a t  168-169'. Anal. (C1,H17NOa) C, H, 
N .  

3-(p-Acetamidophenyl)cinnamonitrile.-A solution of 24.8 
g (0.14 mole) of diethyl cyanomethylphosphonate in 50 ml of dry 
DIIF was added dropwise below 20' to a stirred suspension of 6.3 
g (0.14 mole) of a 53.47, mineral oil dispersion of NaH in 125 ml 
of dry DbIF. After the suspension was stirred for 1 hr a t  room 
temperature, 31.2 g (0.14 mole) of p-acetamidobenxophenonelz 
in 100 ml of dry DRlF was added dropwise. Stirring was con- 
tinued a t  room temperature for 2 hr, and the mixture was poured 
into several volumes of H2O. The precipitated gummy solid 
was extracted into EtOAc. The EtOAc extract was washed 
(H?O), dried (Na2S04), and evaporated. The residual semisolid 
was triturated with EtaO to give about 20 g of sticky solid. A 
portion was recrystallized from CeHJle for analysis, mp 182- 
183' (single spot on tlc). Tlc of the crude product showed two 
components of the same color and almost identical Rf (cis-trans 
isomers). One of the spots corresponded to the analytically pure 
product. -4nal. (C17H14N20) C, H, E. 

(CigHigN03.0.25H?O) C, H, N. 

xo3) C, H, N. 

Evaporation of the ethereal filtrates gave 39 g of gum. 
3-(p-Aminophenyl)-3-phenylpropylamine Dihydrochloride 

Hemihydrate (12).-The preceding crude cinnamonitrile was re- 
duced in the same way as 4 and 5. The catalyst and solvent were 
removed and the residue was dissolved in EtOAc. The EtOAc 
solntion was extracted with dilute HC1 and HZO until neutral. 
The aqueous extracts were cooled and made basic with 40% 
NaOH. The resulting gum and solid were dissolved in EtOAc. 
The solution was washed (HeO) and evaporated. The residue 
(ca. 27 g) was hydrolyzed without further purification. The 
crude amino amide in 100 ml of HOAc and 50 ml of concentrated 
HCl was stirred and refluxed for 4 hr. The solvents were re- 
moved in vacuo, and the residue was evaporated twice with ab- 
solute EtOH and twice with CsHslLle. The solid residue was re- 
crystallized from bIeOH-EtOAc. 
2-Amino-1 - (p-hydroxypheny1)-1 -phenylpropane Hydrochloride 

(21 ).-A4 mixture of 38.8 g (0.21 mole) of 2-aminol-phenylpropan- 

(12) 0. Dobner, Bnn.,  210, 246 (1881). 
(13) Prepared as described by L. F. Fieser and {I-. S. Jolinson, J .  Am. 

Chem. Soc. ,  62, 575 (1940). 

1-01 hydrochloride, 21 g (0.224 mole) of phenol, and 150 ml of 6 
N HC1 was refluxed for 24 hr. I t  was then diluted with 240 ml 
of H 2 0  and extracted with four 100-ml portions of EtzO. The 
aqueous layer was made basic with 40% NaOH (pH 12) and ex- 
tracted with Et2O. The basic aqueous layer was adjusted to pH 
8.5 with 10% HC1 and extracted five times with Et2O. These 
ethereal extracts n-ere combined, dried (bfgsoa), and cunceii- 
trated to a pink oil which weighed 8.7 g. The oil was dissolved 
in Et20 and treated with dry HC1. The salt was filtered and 
dried in vacuo. The dried salt was suspended in hot Me820 and 
filtered t o  give a white solid, mp 312-320". The solid was re- 
crystallized twice from i-PrOH-Et20 t,o give 1.3 g of white crys- 
tals. 

2-Phenoxy-1 -phenyl4 -(p-trifluoromethylpheny1)propan-1-01. 
-A solution of 10 ml (0.05 mole) of p-bromobenzotrifluoride in 
10 ml of Et20 was added dropwise to  1.2 g (0.05 g-atom) of Jlg 
turnings in 20 ml of Et20. The mixture refluxed spontaneously 
and was stirred under reflux until all of the Mg dissolved. A 
solution of 11.3 g (0.05 mole) of a-phenoxypr~piophenone~~ in 50 
ml of Et,zO was added dropwise to the stirred Grignard reagent, 
and t,he mixture was &red under reflux for 3 hr and at, room tem- 
perature overnight. A4 207, solution of iYH4C1 was added drop- 
wise to the stirred reaction mixt,ure. A few millilit,ers of 10% 
HC1 was added and the layers were separated. The aqueous 
layer was extracted twice with Et20 and the combined ethereal 
layers were washed (HgO), dried (Na2S04), and Concentrated to a 
brown solid. The solid was recrystallized once from hIeOH and 
once from Skellysolve L to give 9 g (48yc) of tan solid, mp 132- 
135"; a sample recrystallized twice from Skellysolve L melt,ed a t  

l-Phenyl-l-(p-trifluoromethylpheny1)propan-2-one.--A mix- 
ture of 7.2 g (0.0194 mole) of 2-phenoxy-l-phenyl-l-(p-trifluoro- 
methylpheny1)propan-1-01 in 35 ml of concentrated H~SOI was 
stirred for 2 hr and poured into ice water, and the resulting brown 
solid was filt,ered. The filtrate was extracted several times with 
EtzO, and the ethereal extract was washed (10% XaOH). A 
third layer formed. The two layers were removed and the 
ethereal extract was washed (H20)  until the washings were 
neutral. Evaporation of the Et20 left 2.2 g (41%) of a pale 
yellow oil; ir (Nujol mull), A 5.8 (C=O). The product was 
used without further purification. 

Oxime of 1 -Phenyl-1 - (p-trifluoromethylpheny1)propan-2-one. 
-A suspension of 5 g (0.019 mole) of the preceding ketone in 
20 ml of EtOH  vas warmed until it dissolved. To this solution 
was added a solution of 2.5 g (0.036 mole) of H,?;OH.HCl and 3.5 
g (0.036 mole) of KOAc in 20 ml of HtO. The mixture was re- 
fluxed on a steam bath while sufficient EtOH was added throngh 
the condenser to form a clear solution. The solution was re- 
fluxed for 15 min and concentrated. The residue was extracted 
wit,h EtOAc, and the Et,OAc ext,ract was worked up6 to give 4 g 
(80%) of an orange oil. The oil solidified when triturated with 
petroleum et,her. Recrystallization from Skellysolve L gave white 
crystals, mp 129-130". Anal. (ClsHlaF3NO) C, H, N.  

2-Amino-l-phenyl-l-(p-trifluoromethylphenyl)propane Hy- 
drochloride (22).--A mixture of 4 g (0.014 mole) of oxime, 1 g of 
PtO2, and 200 ml of HOAc was shaken on a Parr shaker for 3 hr 
under an initial pressure of 3.2 kg/cmz of H2. The mixture was 
left, overnight, under H2 wit,hout shaking. The catalyst was 
filtered and washed (HOAc). The combined filtrates were con- 
centrated to a brown gum. The gum was dissolved in Et20 and 
the ethereal solution was washed (H20, 10% HC1, H20). The 
ethereal solution was dried and evaporated, and t,he residue was 
hydrogenated again. 

The combined acid phases from t8he two hydrogenations were 
neutralized and ext,racted with Et90. The ethereal extracts were 
washed, dried, and added to ethereal HC1. The solution was 
concentrated, and the residue was evaporated several times wit,h 
absolute EtOH and CaHJle. The residue, weighing 2.5 g, was 
recrystallized from EtOAc-petroleum ether t,o give 630 mg of 
white crystals. 
3-Amino-2,2-diphenylbutane Hydrochloride (23).--A mixture 

of 9.6 g (0.04 mole) of the oxime of 2,2-diphenylbutan-3-one,'j 
1.5 g of PtOa, and 200 ml of HOAc was hydrogenated as described 
in the preparation of 22. After standing overnight, the spent 
catalyst was removed and replaced with 0.5 g of fresh PtO2. Af- 
ter reduction for an additional 6 hr, the catalyst aiid solvent were 

137-138'. Anal. (CnHigF,O,) C, H. 

(14) C. K. Bradsher and R.  Rosher, ib id . ,  61, 1524 (1939). 
(15) K. Shishido, H. Nozaki, and 0. Kurihara, ib td . ,  72, 22iO (1950). 



Discussion 
'The diplietictlij lnriiirics iiivcstiguted earlier qipeared 

t o  cucrt :in irihibitory effect prcdoniin:intly 011 ll-h>-- 
drouj.l:ition h c c u u ~ e  of tticir potent iictivity in the rat  
c ~ ) l t l  5trei.5 test, which is ~ e r y  sen5itive to agcxnts of tlii. 
t >  p~. ulso indicated in  in, 
I i l i  o +tidies 11 hen l lOC iricreaxd : I t  the same time that 
rorticosteroiic  id dtlosteronc decreased ( e . ~ . ,  $2-  
clipheriethl lnmiiie, 19, Twblv 11). In the present stud!. 
\ \  c fourid th:tt tlic effect 011 1 I -p-liytlroxj liisci decre:iwl 
:iq t Iiv lcngtli of tlic +le cliaiii iiicrca>ed by otic 01' 

'l'hi.: t> pe of inhibitioii 

t \\ ( 1  Inctll\-lenc g r o u p ,  ior 11011e of Ihr compourlds \\ ClY' 


