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X number of substituted 1,2-diaryldihydronaphthalenes have been prepared. Substance> containing the 
few of the described com- 3-pyridyl moiety partially inhibited biosynthesis of corticosteroids in the dog. 

pounds were found to be potent estrogens. Their potency was compared with the natural hormone estradiol. 

In the course of our continued search for adrenal 
cortical inhibitors we have prepared arid tested a large 
nunibcr of compounds which contained the 3-pyridyl 
nioiety. hniong these substances several pinacolone- 
type ketones were found to inhibit preferentially the 
116-hydroxylase enzyme system. 1,2 One of these in- 
hibitors, n i e t y r a p ~ n e , ~  is in clinical use as a diagnostic 
agent for the determination of pituitary reserve. 

*inother series of compounds with 3-pyridyl groups 
which have been prepared are the tetralories (I) and 
dihydroriaphthalenes (111). Substances I (R2 = 
3-pyridyl) and I11 (R1 = H or CH3; Rz = 3-pyridyl) 
proved to be preferential inhibitors of the 17a-hy- 
droxylase enzyme systems in the adrenal c ~ r t e x . ~ ~ ~  

R R 

I I1 I11 

Compound I (Rz = 3-pyridyl) was reported to reduce 
secretion of aldosterone by 80 to  90% in 

(R, = 3 - ~ y r i d y l , ~  phenyl,' p-niethoxyphenyls) with Grig- 
nard reagents. The free phenolic substances were ob- 
tained by deniethylation of the corresponding methoxy 
compounds. 

I n  the case of preparation of 1 the hydrated inter- 
mediate (11) has been isolated, whereas dehydration 
occurred spontaneously in the synthesis of 3,5, and 7. 

The Grignard reactions leading to the desired di- 
hydronapht halenes were carried out in the usual nian- 
ner and offered no difficulties. However, deniethyla- 
tion of the anisole derivatives presented some problems 
worthy of note. When deniethylation of 3 was carried 
out in a boiling mixture of acetic acid and hydrobromic 
acid, considerable amounts of 2-phenylnaphthalene 
were isolated. The strong acidic medium a t  elevated 
temperature elicited an unusual disproportionation, 
the first step of which may have been a reversed Frie- 
del-Crafts reaction. Elimination of substituent R1 
by protonation occurred concurrently with dehydrogen- 
ation of the dihydronaphthyl residue to 2-phenylnaph- 
thalene. Application of the less acidic pyridine hydro- 
chloride as an 0-demethylating agent was more remard- 

TABLE I 
1,2-DInY L-3,4-DIHPDRONAPHTHALEXES 

Coinpd. 

1 
2 
3 
4 
5 
6 
i 
8 

Yield, 
% 
21 
81 
54 
63 
56 
5 2 
62 
43 

bI.p., 
OC. 

130-131 
296-298 
131-132 
128-130 
149-150 
154-155 
168-169 
258-260 

The chemistry and hormonal or antihormonal ac- 
tivity of eight compounds of the type 111, where both 
R1 arid Rz are aryl groups, serve as the subject matter of 
this report. 

Chemistry.-The compounds listed in  Tablo I werc 
prepared by treating the appropriate tetralories I 

(1) W. L. Bencze and M. J. Allen, J .  M e d .  Pharm. Chem.,  1, 395 (1959). 
(2) J. J. Char t  and H. Sheppard, ib id . ,  1, 407 (1959). 
(3) h,IetopironeQ. 
(4) \V. I,. Bencze and L. I. Barsky, J .  Z e d .  I'hartn. C'hem.,  6, 1298 

(1962). 
( 5 )  J. J. Chart ,  H. Sheppard, T. hloales,  and K. Hoaie, Gndocr inoloyy ,  

71, 479 (1962); Chem. Ahstr.,  67 ,  17303 (1962). 
(6) T. Bledaoe, D. P. Island, A. Riondel, and G. W. Liddle, Clin. Res. ,  

11, 214 (1963). 

Calcd., %--- 7-- 

C H N 

84 31 6 11 4 48 
84 25 5 72 4 68 
88 42 6 45 
88 56 6 08 
88 42 6 45 
85 56 6 08 
84 17 6 47 
84 05 5 T i  

7-- 

C 

84 32 
84 37 
88 6 i  
88 36 
88 17 
88 66 
58 35 
84.34 

- round,  70- 

5.90 4 40 
5.78 4.63 
6 29 
6 .01  
6.44 
5.96 
6 46 
5 .61  

H N 

ing and afforded the desired dihydronaphthaleiies 2, 4 ,  
6, and 8 in moderate yields. 

The structures assigned to compounds 1-8 are in 
agreement with their infrared and ultraviolet spectra. 
&Is additioiial structural proof, 4 was reriiethylated 
under mild conditions. The methylated product was 
found to be identical with 3. Thus, no migration of 
substituents or shift of double bond occurred during 
demethylation with pyridine hydrochloride. 

Pharmacology. Steroid Biosynthesis.-Inhibition of 
corticosteroid hormones in t i v o  was assessed in the dog 
by the adrenal cannulation technique. Compound 1 

(7)  N. Campbell and D. Iiidd, J .  Chem. Soc., 2154 (1954). 
(8) XI. S. Hidayetulla, R .  C .  Shah, and T. S. Wheeler, zhzd.,  111 (1941) 



decreased cortisol secretion to l O c , b  of controls and 
increased corticosterone secrc.tion to  300Yp of control 
values during a 2-lir. period following tho adniinistratioti 
of a 20-nig. 'kg. dose intravenousl~~ So iiicimsc 111 

secretion of Reichsteiti's coiripourld S nab observed 
'rliis change in corticosteroid wcretioii pattc'iii ib  b i i i i i -  

lar 1 o that observed following adniinistratiou oi sith- 
staiice 1 (Es = 3-pyridyl) and, tliereforci, thc c o i i i -  

pound could be clas4fied a b  a prefcrcw tin1 inhibitoi, ot 
17a-hydro.;ylatioii ai  discussed by ('hart ~ pi (11 Coni- 
pouiid 2 was riot tested iri tlie dog because i t h  low solu- 
bilit y precluded iiitravriious adiiiiui+trnt ioii. 

Uterotropic Activity.--Tlicl vight c'ompoutids slion 11 
in l'ablc I we1 e suspended iii a vc.liiclr contaiiiiiig cai - 
bo~ymetliylcellulosf and givcii by $ubcutaneous injec- 
tion for X days to irnmatui.c. fcrnal(~ ratb of  the GIB,\ 
st rain weighing 40-30 g. On 11ie fourth day tlie animals 

(>re sacrificed, and the uteri n (w I v t i i o v d ,  expressed 
of fluid, clwned of  adliering tissue, a i d  iiiiiiiediatt.ly 
wciglicd o i i  a K o l l ~ r  -Smith bala~icc.. 'Thc inesults, :ic 

seeii ill l'ablc 11, iiidicate 111(. aiiiouiii of test coin- 

pourid required io produce uterine stniiulation equiva- 
lent to  that produced by subcutaneous adiiiinistratiori 
of 2.0 y kg. of estradiol for 3 days. 

Antiestrogenic Activity.-So aiitiestrogeiiic response 
was elicited whtw any of the eight compounds, in a 
variant dose range of 250 y kg. to 50 rng. kg.. ncrc' 
gil-en concomitantly with estradiol to immatriic fenialc 
rats for 3 days. Basic phenolic ct1iei.s dcrivcd trom 4 

found to possess antiesti ogcnic activity only when 
marked ilterotropic stimulation w t h  largei. doses 
of estradiol (10 y kg.1 \vas attained i i i  nuniature feiiialcs 
iats. L)uncan, et al., also reported antiestrogenic 
activity of basic ethers of 4 wheii adiiiinistercd i o  
ovariectomized rata. 

Experiment a1 ln  

3,4-Dihydro-l-p-methoxyphenyl-2-(3-pyridyl)naphthalene ( 1 ). 
---'rei a Grignard reagent prepared from 2.4 g. (0.1 g.-atom) of 
iiiagnesiuni and 18.7 g. (0.1 mole) of p-niethox?-broniobenzene in 
100 nil. of ether was added drop-ise with cooling and stirring 
13.0 g. (0.067 mole) of 3,4-dihydro-2-(:3-pyridyl)-1(2H)-naphth:t- 
Ienone.' After completed addition the reaction mixture was 
heated under reflux for 4 hr. and allowed to  stand a t  rooin 
temperatiire overnight. Upon decomposition with aqueous ani- 

IhptZ.  B i d .  M e d . ,  112, 439 (1963). 

~~ 

(9) CT. IV. Duncan, S. ('. Lyster, J .  .J. Clark, and D. Lednicer, P r o c .  S O ~ .  

(10) Melting points uerc determined in an electrically heated aluminum 
hlock. 


