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A series of 133 2-(2-pyridyl)-1,2-diarylalkanols, or compounds closely related to them, were synthesized and
assayed for their hypocholesteremic and estrogenic activities in rats. Many of these compounds were active in
both tests, but there is no necessary correlation between the two effects. Compound 16 was selected for pre-
clinical toxicologic study, followed by a study of its hypocholesteremic effect in man. The compound selected
was remarkably nontoxic in all species studied, but it had no hypocholesteremic effect in the dog, the monkey, or

in man.

We have been attracted by the possibility that chemi-
cal modification of one of the many known synthetic
estrogens® might lead to a hypocholesteremic agent
free of the clinical stigmata associated with use of
frank estrogens in the male.* This report describes a
series of compounds that approaches this goal.

The series to be described conforms, for the most
part, to generic structure I; the specific members of the
series and their biologic properties are described in

OH H

R, NQ R2

1

R,

Tables I-VI. The hypocholesteremic activities re-
ported in the tables were determined by already pub-
lished methods,® and refer to oral dosages in the male
Holtzman rat for 7 days at the dose level shown in
parentheses. The estrogenicity figures (estrogenicity
will be abbreviated as ES) refer to the number of
micrograms of diethylstilbestrol that produces an
estrogenic response equivalent to that produced by 1
mg of the test compound, both given orally. Each of
these figures was obtained by a standard modification®
of the Allen-Doisy vaginal smear bioassay method,’
by using adult ovariectomized rats of the Carworth
CFN strain. The larger the ES figure the more estro-
genic the compound.

Compounds of type I were prepared by conversion
of the appropriate benzylpyridine to its anion with

(1) (a) Presented in part before the Division of Medicinal Chemistry.
147th National Meeting of the American Chemical Society, Philadelphia,
Pa., April 1964, (b) Taken in part from a Ph.D. Thesis of W. D. Dixon,
The University of Kansas, 1960.

(2) (a) Laboratory of Medicinal Chemistry, College of Pharmacy, The Uni-
versity of Michigan, Ann Arbor, Mich, 48104. (b) To whom inquiries
should be sent.

(3) U. V. Solmssen, Chem. Rev., 87, 481 (1945); J. Grundy, <bid., 57,
281 (1957): J. A. Hogg and J. Korman in “Medicinal Chemistry." Vol. 2,
F. F. Blicke and C. M. Suter, Ed., John Wiley and Sons, Inc., New York,
N. Y., 1956, p 34.

(4) () C. Moses, ""Atherosclerosis.’” Lea and Febiger, Philadelphia, Pa.,
1963, p 128; (b) R. Pick, J. Stamler, and L. N. Katz in “Hormones and
Atherosclerosis," G. Pincus, Ed., Academic Press Inc., New York, N. Y.,
1959, p 229.

(5) G. Rodney, M. L. Black, and O, D. Bird, Biochem. Pharmacol., 14,
1336 (1965).

(6) C. W. Emmens, Methods Hormone Res.. 2, 65 (1962).

(7) E. Allen and E, A. Doisy, J. Am. Med. Assoc., 81, 819 (1923).

phenyllithium, and addition of the anion to an ap-
propriate carbonyl reagent (Tables I, II, and V). The
presence of two asymmetric carbon atoms leads to the
possible formation of two diastereoisomeric pairs. In
many cases the two DL pairs, separated by fractional
crystallization, exhibited different biological activities.
Several attempts were made to resolve one of the more
active DL pairs, but none was successful.

Oxidation of the two pL pairs of I (R; = Me, R, =
H, R, = 48Me) (52, 53) with peracetic acid pro-
vided the sulfones, 61 and 62. To prepare the p-hy-
droxylated compounds (27, 28) the phenols were pro-
tected as the tetrahydropyranyl ethers before addition
of the lithium reagent to the carbonyl group. Mild
acid hydrolysis effected cleavage of the ethers to the
desired phenolic products. Alkylation of the inter-
mediate tetrahydropyranyl ether with 2-chlorotri-
ethylamine followed by in situ acid hydrolysis afforded
the ether, II.

(C,H;),NCH,CH,O H
p-HOCH, } | CH;
CH, 1\@
I

H OH
p-CH,0 CGHA,‘*-g CsH,
0
T

Oxidation of certain of the analogs of I with per-
acetic acid provided the corresponding pyridine N-
oxides tabulated in Table III. Several of the parent
compounds were reduced to the piperidine derivatives
by hydrogenation in acid over PtO, (Table IV). The
reduced materials were uniformly inactive as hypo-
cholesteremic agents.

Some of the analogs of I were dehydrated to the cor-
responding propylenes (Table VI) by treatment with
859 phosphoric acid or other mineral acid. The olefins
were generally as active or more active than the parent
carbinols.

Treatment of the Grignard reagent from p-chloro-
benzyl chloride with phenyl 2-thienyl ketone followed
by the usual work-up gave the olefin, 2-[2-(p-chloro-
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CaoH,7CLNO
CapCLNO
C:H,CLLNO
CyHisBrNO
C%IIH;BI‘NO
C20}Ilh BI‘N()
C.oHwCINO
CoITsCINO
Caol1nCINO
CaH,CINO
C. oI, CINO
C:oHwCINO
C:p1,,CINO
Cioli s’ NO
CyplTsFNO
CHsFNO
CyI1,, FNO
CyI1,sNO
CepH s NO
CoH1NOy
CaH1sNO,
Cyll1aNO:
CaI1,uNO,
(jgonNO?
Co, 1 5I"sNO
CyH,F3NO
CalT15NO
CoHyCLNO,
CoHCLNO:
CiyIT,,CINO
CullCINO

Carbon, %,

Caled

73.
73.
.89
.68
81.
67.
67.
67.

82
81

67

66
66

10
04
04
05

.05
67.
65,
65.
65.
74.
74.
74.
74.
74.
74.
74.
78.
78.
8.1
78.
83.
83.
78.
78.
78.
78.
78.
70.
70.
70.
64
64
4.
4.

18
15
15
l I
15
0l
01
66
66
66
66
66
a8
8
58
5).")
05
65

65

Foand

73.
73.
97

74

74.
73.

74

74.
73.
74.
N
78.
78.
78.
82,
83.
79.
78,
5.
78.
78.
70.
70.
70.
(3.
65.
4.
4.

59
82
72
87

.27
.82
15

17

5. 92
65.
65.

65.

25
HY
65
.30
27
02
44
H3
65
02
11
26
41
44
91
05
65
49
67
90
50
44
66
)
04
35

.')2

Hydrogen, %
Caled

o

el

u;w;wuagn.pkﬁk»‘x\uc.

20

.60
.60
.60

90
90

90
.90
3. 62
.62
.27
.27
3.27
.27
3.27
.08
(08
.08

93

03

. 07
5. 07

Yoand
.48
.26

Zr o L

[

-

A N alh el d

i 13)
4

o

27
5l

41

02
80
88

99
.06
.88
.09
.19
.66
.70
.67

.86

H4

-

07

49
102
.70
17
.43

.50
.41
.42
5. 08
.09
.21

19

P |

IR )

67

Nitrogen. %
Foand

Caled

5.01
4.98

S1
.33
.33

NN

S

33
4.56

4.59
4.549

92
L2
L02
61
61
1.1
4. 14

LI W W

4.

'S

T e s

e e W

4

37

.90
.21
.16

.09
.21
67

J20
R]

.09

.03

.70

.H4
(28
L3

409

Decrease
in serum
cholesterol,
Yo
(mg/kg/day)
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4.18 4.28
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J, benzene—petroleum ether (bp 32-59°); K, MeOH-H,O; L,

d Iixtracted with CICl;.

¢ Tetrahydropyranyl.

T, cyclohexane-EtOIT;

U, CHClr
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.jg. N 70
= <+ S
A g 60
3
= z = ~ 2 S 50
N o)) (o] | In] N
s 4 s 2 s 3
N 40
5
= 2 g 30
< I~ N
g 20
[#1
< Z §
< -~ “Q“ 10 I
0,
0 ’ | I L I 1 ] 1
b a 5 g B 0 5 10 15 20 25 30 35 40
< < . - < DOSE (myg/ 49/ dsy, 7days)
. > _ - - Figure 1.—Comparative dose-response curves for 16 and tri-
i~ = ™ -+ N paranol.
< <o r~ w o]
phenyl-1-phenylvinyljthiophene, directly. This ma-
2 g 2 s S fterial did ilot lower serum cholesterol when admin-
- = - - N istered at 25 mg/kg.
* * * * * a-(p-Methoxy-a-methylbenzyl)-a-phenyl-2-pyri-
. dinemethanol (IIT), prepared from the lithium deriva-~
= b3 g g = tive of 2-bromopyridine and 4’-methoxy-a-methyl-
2 Z E g o deoxybenzoin, produced 369, lowering of serum
cholesterol at a dose of 25 mg/kg.
a’-4-Pyridyl-4-stilbenol, obtained from 4-benzyl-
" - - - & E pyridine and 4-hydroxybenzaldehvde, lowered serum
Z z z. E_ z s cholesterol 169, at a dose of 25 mg/kg.
= = = = o E Structure-activity relationships within the series
o 3 3 & ) £ are rather erratic, but several generalizations may be
2 drawn: ring substitution of the pyridine moiety or the
& adjacent phenyl ring does not appear to enhance hypo-
O @ ~ e - g cholesteremic potency; linkage of the pyridine ring at
g positions other than 2 abolishes the activity; similarly,
< reduction of the pyridine ring abolishes the activity.
N © 5 = > = The data suggest other correlatiou.s, but these are too
N - - T o g vague and undocumented to permit further comment.
S = 8 2 % g Compound 16 (I, R, = CH;; R, = H; R; = 3-CD)
_mﬁ was selected for clinical evaluation. Some of the pre-
o liminary biochemical studies leading to this choice
_ - _ :’ N . will be presented 1 the following paragraphs. Com-
z = = ' 2 pound 16, the higher melting pL pair, is soluble in water
0 at 25° at less than 1 pg/ml and unstable to aqueous
g base, and its hydrochloride salt is exteunsively hy-
x| drolyzed in water solution. Presumably the latter
@ = 1s due to a stronger tendency for mternal hydrogen
.. bondimg than for simple salt formation. It has an
- E § EDy ~ 7 mg/kg/day, an ES ~ 2.9 ug of diethyl-
= — PaNy - = stilbestrol (DES)/mg, and an LD;, > 4 g/kg (acute,
Fg/c = ;% ﬁ:/ @ @ % orally, or intraperitoneally in mice and rats).
5\9@ = % g 5 3 o Figure 1 represents the dose-respouse curve for 16
g O*‘I-)—U g = 2 =  compared with that of a reference drug, triparanol?
- The effects shown there are reached after 4 days of
= treatment and mdicate, by comparison of EDj, values,
~ that 16 is two to three times more active than tri-
s paranol. A plateau at about 679, depression of plasma
= cholesterol is suggested by the data. No drug refrac-
2 = % z S <  toriness develops upon treatment for 6 weeks. The

(8) F. P. Palopoli, {'rogr. Cardiovasrular Diseases, 2, 489 (1060).
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2-(2-PYRIDYL 1-OXIDE)-1, 2 DIARYLALK ANDLS
OH H
CiH,
Deerease
in seraiy
rhinles.
Yield teral,
purifierd, V'arifien Carbon, "¢ Nydrogen, 2 Nicrosen, ¥y 7y Iisten
No. R Y Mp, "¢ solveni® Foemala Caliml Foand Caled  Yoaml  Caled  Viand Gpa ke /dayy Benicity
101 24.Cly 2.0 150160 A CpllgClaNO: 64.18 64.07 458 14.58 15 ()
102 2,5.Cl 26 166-167 L CypH1rCleNOq 64,18 ti4, 07 1,08 “€.52 3,70 LY 0
109 1. 13r 18 163~165 D CxHsBrNO2 62.50 6226 4.72 4.8 0N
104 3. CL 71 168-170 i) CaHisCIN O2 70.69 70.80 A 34 .58 184d) I.oa
105 11 9.4 156-158 [ CopH1sNOy 78.64 7877 ¥ 6.10 1.5 [SN] 300y 1.6G8
106 11 24 148 13 CoH1sNO2 T8.GH 7806 1. 27 6. 41 4,99 1.17 025
107 1.0 15 H 1434145 1 CylinNO» 7H.20 73,50 G.31 G643 1.18 3,06 20 () 2y
108 J-0CH 32 156157 I CallaNOs Tho20 71.8) G.3) 6.6 1.18 1.3 2 1 1Q
“ A, benzene-cydohexune; B, CHClL-114,0; €, heptane~1itOI; D, benzene-CHC L.
TaBLe 1V
2-(2-PIPERIDINE )-1,2-DIARYLALKANOLS
OH H
@ C(EH-
R; R, NH
Drsereier
in sernm
choles.
cernl,
Yield
purified, I'urifien Carbon, 7 Iydropen, 7 Nicrogen, 'y e/ ke Iostre-
No. R Ra . Mp, °C solven” Yonmnula Caled Foaml Calal  Pound  Caliml Faanl sayl  meniiniy
1041 Clly 4.Cl1 68 265-267 dee A CoHuNOCH- 11CT 65,58 aH. 37 6. 88 6.73
110 Clls 1 til 128~130 14 CoHusNO 81.31 81.21 8.03 8. 64 ) 1
111 Cls 1.0CI13 T4 230-~232 der (& CaHaNO2- HCL 09.70 69.85 v.80 7.82
112 s 4.0CH; ] 252-254 dec? D CuHaNO:2- HCI 69.70 64.78 T8 7O
113 s 4.0C1H; 58 118-120" 8] CaHyNO: TV.AH0 7721 8 36 a =3
11« Culls 11 D0 232-234 1lee A CallaNO-nC! 2.0 72 82 816
115 Cylle 4.0CH 82 251233 dee 1 CaH2aNO2- HCH 70.28 6. 92 8.01 7. 1l
116 Csliy 11 74 269-271 dec E CxH»sNO -HC(CI 73.42 i3.67 836 8. 44 0«
115 CaHs It b2 255256 dec D CpHaNO - HC(CI 76,24 .88 Ty yo 1 10
118 Clis 1.5 O 1357-139 1 C2H2NO 81,00 &t.11 7.87 7.8aG

« A, ncetonitrile; B, EtOH-11,0; C, weetone-E.0; D, EtOH-Lit,0; 1, ncetone;

F, MeOIl  *'The low-melting riccemate of the

corresponding pyridylalkanol was used to prepare this compound. The starting material used to prepare the free base 112 way have

been contaminated with some high-melting isomer.

ammalz consumed a normal diet, but the effeets arc
identical, relative to pairdfed controls, when the diet
is mildly atherogenic® and treatment is begun simul-
tancously.

Compound 16 does not affect the cholesterol levels
of most tissues studicd. The only significant cffects
are a 149, depression in total carcasy cholesterol and a

609 depression i adrenal cholesterol at u dose of 25
mg/ kg, Despite 1ts effeet on adrenal cholesterol, 16

does not impadr adrenal sufficieney in ACTH-stressed
animenls.

The mechanism of action of 16 is not yet known. It
does not affect, in vivo or e vifro, the rate of conversion
of acctate-'*C to cholesterol or intermediate sterol
concentration patterns'® in the liver, so the compound
carmiot be a synthesis inhibitor.  Studies of the effect
of 16 on the exeretion of radioactivity after injectiou

() This diet is tiasically (hat used by 1. C. Fillios, 8. 3. Andrns, G, V.
Mann, and . J. Svare, J. Frptl. Ued., 104, 539 (1956), bat with 10% corn
nil. 1.5% cholesterol, and 0.50%, chnlie acid instead of the concentrations
they ased,

(10 "T'he lnnk of ellect of 16 on scernt arenmnlacion patlerus was dennm-
struled hy che gas chromatographic proecdare ileseribied by Rordney 2wl

raewurkens,

of cholesterol~4-1C show no hereased exerction vite of
U(C-labeled compounds.  In normal animals, the ex
cretion of these metabolites, chiefly bile ncids, is ae-
companiced by reabsorption and recyeling of part of the
UC-bile acids as micelles containing exogenous choles-
terol (a requirement for cholesterol absorption).  The
fact that there was no change in final feeal exerctian
rate, together with the knowledge that the known ab-
sorption inhibitors, g-sitosterol’ and cholestyrinmine, '
do inercase exeretion would tend to rule out absorption
inliibition as a mechanism of action.

A comparizon, shown iu Figure 2, of the estrogenicity
and hypocholesteremic effects of the more active vL
pairs of five compounds (69, 16, 115, 107, 86) shows
steady rise of estrogenic activity and a completely
erratic risc and fall of the hypocholesteremic values.
This demonstrates rather coneclusively the lack of a
necessary correlation between the two types of activity

. Troad dr. Go ¥, Vahonny, H. Field, Jr, S0 von
Treadwell, Froc, Sve. Frptl. Biol. led., 9T, 357

(1) 1. Swell, 1.
Sehwehing, and O R,
(1038).

(12) R. W. larkins, . M. Dagerman, amd 1L P Sacece /. Nge,, 8T, 89
310857,



No.
119
120
121
122
123

No.
124
125
126
127
128
129
130
131
132

133

¢ A, CHCI-Et:0; B, heptane; C, MeOII; D, EtOII-I,0; E, EtOI-Et,0;

Ry
2-Pyridyl
3-Pyridyl
2-Pyridyl
4-Pyridyl
4-Pyridyl

Ry
CH;
CH;
CH;
CH;
CII;
11
CII;

R. Rs
H 4-0OCH,
n 4-OCH,
CH, 4-OCIlI,
CeHs 4-Cl

Cel1, 4-OCH,
¢ A, cyclohexane-heptane; B, ELOH-H,0; C, EtOII; D, cyclohexane-benzene; E, CCla.

Re
H
C¢H,,
Ce¢Hs
CeH,
Cell,

Yield
purified,
)

4H
3.7
5.8

12

12

Yield
ypurified,
Rs %
4-0CII, 3
H 17
4-SH 72
4-OCTI, 74
4-0CI1, 71
4-SCI1; 44
4-SCH, 11
4-N(CH,),
o 14
T Trace

Mp, °C
52-53.5
90-91
100-101
150-158
128-130

Mp, °C
151-154
72-83
130-152
99-101
165-167
77-79
105105
165.5-166.5
171-171.5
177-180

TaBLE V

MISCELLANEOUS 2-(PYRIDYL)ALKANOLS

Purifien
solvent?
A
B
C
D
E

Purifien
solvent®

A
B
C
)
E
F
¥

A
A

Hydrogen, 9,

OH H
R; CH, R,
Carbon, %

Formula Caled Found Caled
CsHi7NO- 74.05 74.24 7.04
CiyHi7NO, 74.05 74.13 7.04
CiH1sNO, 74.67 74.84 7.44
CH sCINO 74.18 74.47 5.60
CuHyNO: 78.96 78.78 6.63

Taere VI

2-(2-PYRIDY1.)~1-ARYLALKENES

Formala

CHiNO-HCI
C?OHI'IN

CyHiNS

CH,,NO

CTeNO -HCI-0.51L,0
CnH1,NS

Cal1,sNS

C21H20N2

CaoH,sNO?

CuolT,2NOP

Carbon, %
Caled Found
68 .82 68.96
88 .52 8R8.32
79.17 79.32
83.69 85.64
72.72 72.96
79.47 79.53
79.47 79.26
83.96 84.03
85.58 83.50
83.58 83.87

F, ethy! acetate-petroleum ether.

Foand
7.23
7.02
7.60
5.79
6.42

Hydrogen, %

Caled

5.77
6.32
5.52
6.35
6.10
6.03
6.03
6.71
5.96
5.96

Found
6.01
6.37
5.5H2
6.41
6.34
5.91
11
70
.88
.93

T o D

(1]

b These are N-oxides.

Nitrogen, 9,

Caled Found
5.75 5.72
4.32 4.25
4.39 4.39
Nitrogen, 9,

Caled Tound
5.35 5.39
5.16 5.21
4.62 4.36
4.41 4.27
4.41 4.20
9.33 9.30
4.87 4.94
4.87 5.00

Decrease
in serum
cholesterol,
%o
(mg/kg/day)
0(25)
0(25)
0(5)
0(5)
0(5)

Decrease
in seram
cholesterol,

%

(mg/kg/day)

0(25)
39 (5)
72 (5)

85 (25)
83 (5)
92 (5)
0 (25)
20 (10)

Estro.
genicity

Estro.
genicity
4.88
>4
>4

>4
>4

0.81

2061 Ajop

STONVITVIAUVIA-Z' T-(TAAIEAJ-Z)- OINEYAISATOHIOdA L]
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40r
HYPOCHOLESTEREMIC EFFECT
ESTROGENIC EFFECT

0r -

% CHOLESTEROL DEPRESSION
~n
o
T
ESTROGENICITY (€ des./mg,)

10+
|06
ol
CUM[Q%[_JND 69 16 15 107 86
e
M 5 5
DOSE % ’ ’
(mg/kq/day)

Figure 2.-—Dissociation of estrogende aud hypocholesterenic
effects i the rat for five of the compounds described in the tables.

and shows that the hypocholesteremic activity of a
given compountd could not result entirely from its
estrogenicity. Although 1o compound of this serics
is completely nonestrogenie, the data suggest that a
complete dissociation of the two types of activity should
be possible,

Compound 16 is remarkably noutoxie i several
laboratory animals.  In mice and rats, for example, the
acute LD ix greater than 4 g/kg, either orally or
Intraperitoneally. Subacute studiex 1 dogs and
monkey= showed no effects referable to drug toxicity,
including estrogenicity, either grossly or histologically.
These studies included, in the dog, a daily oral dose
regimen rizing from 10 to 1000 mg/kg i 24 days and,
in the monkey, a daily oral dose rising in 26 days from
5 to 2400 mg/kg. The same was true when monkeys
were given 400 mg/kg/day orally for 12 weeks. Estro-
gen-cquivalent doses of diethylstilbestrol in either of
these species would produce unmistakable signs of
estrogenicity, =0 the absence of these signs in 16-
treated animals supports further the view that the
drug is not simply an attenuated estrogen.

The toxicologic studies afforded, at the same time,
an opportunity to study the effect of 16 on blood choles-
terol levels in the larger laboratory speecies under a
variety of dosage conditions. The drug is meffective
in this respect in both the dog and the monkey.

Despite the inactivity of 16 in these species, a brief
study of this agent 1 man still seemed essential as a
means of assessing the trustworthiness of the rat alone
as a sereening animal for hypocholesteremic agents.
Doses of 16 (three per day) ranging from 25 to 200 mg
were thus administered orally for 29 successive days
to a group of 12 human males between 21 and 50 years
of age.'”® A control group of six male subjects of the
same age distribution was given placebo capsules for
the same period. All gubjects had serum total-
cholesterol concentrations in excess of 250 mg/100 ml,
but were otherwize normal and healthy by a number

(13) The clinical trial was performed ander the supervision of Dr. A Z,
I.ane. Data are on file in the Department of ('linical Investigation, Parke,
Davis and Company. under the code designation, CI.5H73.

Vol. 10

of chinical luboratory eritertin.  eriodie determinationes
of serum cholesteral concentrutions during  treqtment
showed variations of less than twa standard deviations
from the individual subject’s pretreatment average. It
was thercefore coneluded that 16 is of no valoens i hunin
hypocholesteremic agent.

Experimental Section'*

2.{2-Pyridyl)-1,2-diarylalkanols. Table I. General Method.
DL--(m=Chlorophenyl)-c-methyl-3-phenyl-2-pyridineethanol
(16, 17).—To 22,2 g (3.2 g-atoms) of finely ent lithiim ribhon
overlaid with 500 ml of dry cther was slowly added with vigorons
stirring and under Ny, 251 g (1.6 moles) af bromobenzene in | 1.
of ether. The addition wis eontrolled to maintaiu rapid reflaxing
of the ether. The mixtiure was stivred for 1 hr after the addiiine
wits complete, ind then 25 ¢ (1.5 moles) of 2-bensylpyridine
i1 500 wml of ether was added vapidly, while cooling the reaction
flask i lee. The resnlting ved mixture was stivved for 1l at
roon temperatare. A solation of 223 g (1.44 wmoles) of .
chloroncetophenone in SO0 ml of ether was wdded slowly with
external cooling.  The mixtare was allowed to warm to roomn
temperntare ated 1o ~dr at this tewperatnre tor 2 o Abod
SO0l of satirted agaeons N HLCLsolntion wie added excationsly
with efficient eoolivg.  The ether layver wie separated, washed
witht water, snd extrreted with 1L oof eold 2 N TICLY The
Livdrochloride =alt of the prodaet separated ns o deuse oil, i
=oluble i both the ether and agaeoas phases.  The crade oily
sult was sueparated, washed with o small volone of water, and
overluid with a1 mixtare of water and ether.  Dilate NuwOl1l
solntion was added with cooling mdil the aqueoas layver wis
strongly basic. The ether layer wans sepurnted and the agieons
layer wies extraecced twice with ether.  The combined cther ex.
traets were dried (MgSOy), treated with charcoal, filtered, and
concentrated to aboat 11 Crystallization from the ether sola.
tlonn gave a first crop of 177 g, mp 94-130°, aud a secord erop
of 40 g, wmp 94--121°. Addition of petroleamn ether (bp 32-592)
to the residue vielded o third omop of 55 g of low-melting ma-
terial.,  The original jeqaeans aeid Licver wis made basie and ex.
tracted with ether tn give 8.0 g of additiaid =olid, mp 11.5-130°,
The total erade vield wius 607, The tirst and sccond erops
were combited ndd allowed to eryv<tidlize slowly from o mixtare
of benzere and petrolennc ether to give éwo distinet erystidline
fors: prisim=, wmp B3-134%0 needles, wmp HH4-116°0 The two
forms were scparated mechmdenlly.d The pristas were ve.
ervstallized from o mixture of benzene—petrolenm ether to give
G g of nearly pnre produee, wp 128-135° Three additional
recrystidlizations from the same solvent provided 33 g of che
produet, mp 134-136° The needles also were recrystatlized from
benzene—petroleanm erlier to give 42 g of sobd, mp 85-80°0 Three
additional recryxtallizations fromn the same =olverdt followed by
a reerystallization from ethyl aceltace-heptane gave 5 g of the
other vL pair, mp TOR=1107.

@-Methyl-o-( p-methylsulfonyiphenyl)-3-phenyl-2-pyridine -
ethanol (62).-—-A mixture of 3.3 g (0.0] wole) of e-methyl-o.(p.
niethylthiopheiyl). 3. phenyi-2-pyridineethanol (53) md 15 ml of
acetole wis Ureated at 5° with 4 ml of 409 peracetic acid in
acetie aeid.  After refrigeration overnight wt 5°, the misxtnre was
dilated with witer. The solid (3.5 g} was reery=tallized frora 2
wixture of acetone-witer to vield 5.0 g of prodact as eoforless
needles, mp 1485-150°,

4-Acetylphenyl-2-tetrahydropyranyl Ether.—During 1.75 b,
96.5 g of dihvdropyran wis added dropwize to n well-stivred
mixture of 142,95 g of p-hyvdroxyacetophenore, 400 ml bensene,
and 7 drops of eoncenirated 1180, The resnltitg solution was
diluted with an equal volume of ether and washed in a separatory
funnel with aqueoas KaCOy The organie lnyer wis dried over

(14) Metting ponns were Jdecorminad wich varinns Thowas=oover welc.
ing poini apparacus and are uncorrected.

i15) Often (he mixtoars was heared nnder retlax for 051 hr nr allowedt 1,
stir overnight at room temyperatare,

(16) This extraction is generally nnnercessary, boe for vases m whielh (b
Lydroelloride sale of chie pronlace is anly slishtly soladle jn 11:0, this pyo-
coldure servesl (n woparate prodace hyilroehluride froin unreacees! seet)-
phiennne and 2 henzyIpyridine hiydrochloride.

{17y This is otiviously a cedinas orocess even thourh only a maxh sepue
ration was perforyed. A separace experiment provided separadion of iso.
mers afrer repeaiml cryvstatlizadnas fron 475 echannl,
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anhydrons K:CO; aud concentrated to dryness, and the residue
was dissolved in hot isooctane. Treatment of the hot solution
with activated charcoal and decantation of the filtrate from the
gummy deposit that first separated on cooling gave, on further
cooling, 146.7 g (85.59;) of the desired material, mp 87.5-89.5°.
Two further crystallizations from isooctane gave material of mp
89.5-91.0°.

Anal, Caled for C3H,¢0s: C, 70.89; H, 7.32. Found: C,
70.72; H, 7.50.

pL=-a-Methyl-3-phenyl-«-{p-(tetrahydropyran-2-yloxy )phenyl] -
2-pyridineethanol (83, 84)—The condensation and isolation of
the crude material was effected by the standard procedure, but
because of the instability of the tetrahydropyranyl ring in an
acidic environment, the solution of O-lithium salt was decomposed
by quenching with water instead of aqueous NH,Cl. Isolation
of the desired material was very laborious owing to the presence
of diastereoisomers with quite different melting points but with
nearly identical solubilities in the more commou organic sol-
vents. Repeated crystallizations of the crude product from
acetone and methanol (alternately) finally gave, however, 2.5
g of the pL pair with mp 134.5-135° and 21.4 g of the pL pair
with mp 165.5-166°.

DL==(p-Hydroxyphenyl)-«-methyl-3-phenyl-2-pyridineethanol
(28).—A solution of 21 g (0.054 mole) of 84 in 0.5 N HCI was
stirred at room temperature for 1.5 hr. The solution was filtered
aud the filtrate was made basic with dilute NH,OH. The solid
separatiug was collected, washed with water, and redissolved i1
aqueous NaOlI. The resulting solution was filtered and the
filtrate was acidified with dilute acetic acid. The solid separating
was collected, washed with water, aud after drying, recrystallized
from acetoue-isooctane. The 5.67 g (429;) of product melted
at 135.5-137°.  Auother recrystallization from the same solvent
pair gave material melting at 139-140°, pK,’ = 4.3 and 11.4.

3-Acetylphenyl 2-Tetrahydropyranyl Ether.—The crude prod-
uct resulting from a procedure identical with that described for
the 4-isomer (intermediate for 83, 84) was a viscous oil requiring
fractionation by vacuum distillation. The tendency of the prod-
uct to dismutate thermally required short-path distillation with
some sacrifice in quality of the distillate, as indicated by the
presence of a faint phenolic hydroxyl band in the infrared spec-
trum. The desired product, of purity suitable for conversion
to the pyridineethanol, was obtained in 389, yield after two
distillations [bp 114-120° (0.25 mm)].

Anal. Caled for CiyH,605: C, 70.89; H, 7.32.
70.67; H, 7.31.

DL=p={a=(2-Diethylaminoethoxy }=«-methyl-3-2-pyridylphen-
ethyllphenol. Isomers, mp 140-141° and mp 156°.—3-Diethyl-
aminoethyl chloride hydrochloride (61.9 g, 0.36 mole) was dis-
solved 111 ~500 ml of water in a separatory funnel. Aqueous
10 N NaOII (45 ml) was added and the resulting mixture was
extracted three times with 200-ml portions of beuzeune. The
beuzene extract was dried (CaSO,), filtered into a dropping
funnel, then added dropwise to a well-stirred and refluxing solu-
tion of the lithium pyridineethoxide previously prepared in ether
by the standard procedure from 57.9 g of 2-benzylpyridine, 5.75 g
of lithium ribbon, 59.1 g of bromobeuzene, and 75.5 g 4-acetyl-
phenyl 2-tetrahydropyranyl ether. The resulting solution was
stirred under reflux for 18 hr, then cooled and extracted with
aqueous HCL. The aqueous extract was stirred at room tem-
peratare for 1 hr, then extracted three times with ether and the
ether layer was discarded. The pH was raised to 11.5-12 (aqueous
NaOH) and the solution was extracted three times with ether
(orgauic layer discarded). Addition of glacial acetic acid to give
a solution of pH 9.5-10 caused separation of a tan crystalline
product weighing, when dry, 24.5 g. Fractionation of this ma-
terial by repeated crystallization from acetone gave 8.0 g of the
pL pair with mp 156° (serum cholesterol lowered 109 at 25
mg/kg) and 2.9 g of the pL pair with mp 140-141° (sernum choles-
terol lowered 1967 at 25 mg/kg). Titration of each of the isomers
gave p,’ vahes of 3.5-3.6 (pyridine nitrogen), 9.1 (aliphatic
nitrogen), and 11.0-11.5 (phenolic hydroxyl).

Anal. Caled for CoHpeNO,: C, 77.18; H, 7.97; N, 6.93.
Found for isomer, mp 140-141°: C, 77.10; H, 7.87; N, 6.91.
Fouud for isomer, mp 156°: C, 76.94; H, 7.78; N, 7.14.

B-(p-Chlorophenyl)-«a-( p-methoxyphenyl)-o-4-dimethyl-2-
pyridineethanol.—To an ether solution of phenyllithium prepared
from 21 g (0.13 mole) of bromobenzene and 1.85 g (0.26 g-atom)
of lithium was added 26 g (0.12 mole) of 2-p-chlorobenzyl-4-
methylpyridine (Reilly) in ether. Reaction of this reagent with
20 g (0.12 mole) of p-methoxyacetophenone and subsequent

Found: C,
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work-up were similar to that described above for 16 and 17. An
oily crude product was obtained which was crystallized from
hexaue to give 8 g of solid, mp 97-103°. Two additional re-
crystallizations from hexane gave 4.5 g (109;) of product, mp
104-106.5°. This compound at 25 mg/kg did not lower serum
cholesterol.

Anal. Caled for CHsCINO:: C, 71.82; H, 6.03. Found:
C, 71.86; H, 6.03.

1,2,3,4-Tetrahydro-1-( «=-2-pyridylbenzyl)-1-naphthol (96)—

Reaction of 40 g (0.24 mole) of 2-benzylpyridine as the lithium
salt with 34.4 g (0.24 mole) of «-tetralone was effected as for
16 and 17. The reaction mixture was decomposed with water
and the dark ether layer was separated, dried, treated with char-
coal, aud concentrated. The residual oil erystallized on addition
of heptale to give 60 g of crude product, mp 103-106°. Two
additional recrystallizations from heptane gave 38.5 g (529;) of
product, mp 107-112°.

2-{«=(3,4-Dihydro-1-naphthyl)benzyl]pyridine.—A mixture of
5 g (0.016 mwole) of 1,2,3,4-tetrahydro-1-( «-2-pyridylbenzyl)-1-
naphthol (96) aud 25 ml of 859, orthophosphoric acid was
warmed ol the steam bath for 3 hr. The mixture was cooled and
diluted with water, and the resulting solution was washed with
ether. The aqueous layer was made basic with coucentrated
NH.OH and extracted with ether. The ether solution was
washed with saturated NaCl solution, dried, and concentrated.
The 4 g of residue was recrystallized from heptaue to give 2.1 g
(459,) of the olefin, mp 100-104°, ADS" 262 mu (e 12,500),
AmOHTHC 961 mu (e 14,700). The umr spectrum showed absorp-
tion at & 5.4-5.75 (2 H, olefinic H aud HC<). The product has
therefore been assigued the structure with the endocyclic donble
bond. The material at 25 mg/kg did not lower serum cho-
lesterol.

Anal. Caledfor CoH,oN: C,88.84; H,6.44; N,4.71. Found:
C, 89.14; H, 6.29; N, 4.63.

a=-Methyl-«,3-diphenyl-2-pyridineethanol 1-Oxide (105).—A
mixture of 100 g (0.35 mole) of 25, 300 ml of glacial acetic acid,
and 85 ml of 409, peracetic acid (in acetic acid) was warmed
gently until solution was effected. After standing for 2.5 days
at room temperature the solution was diluted with water and ice
and extracted portionwise with a total of 1.5 1. of CHCl;. The
combined extracts were washed twice with dilute NaOH solution
and once with water. The CHCl; solution was dried and con-
centrated to about 300 ml, and crystallizatiou then was induced
by the addition of 900 ml of ether. There was obtained 57 g
(549 of solid product, mp 156-158°.

a=-Methyl-o,3-diphenyl-2-piperidineethanol (110).—To a sus-
pension of 5.8 g (0.02 mole) of 25 in 200 ml of alcohol there was
added 1.6 ml (0.02 mole) of concentrated HCl. The solution
was hydrogenated at 4.2 kg/em? of hydrogen using 0.5 g of
PtO; catalyst. After the theoretical amount of hydrogen had
been absorbed, the catalyst was removed by filtration and the
alcohol was evaporated in a stream of air. The viscous residue
was dissolved in 50 ml of water and neutralized with 109 NH.OH
solution. The solution was cooled and extracted with ether.
The ethereal extract was evaporated aud a solid obtained. Re-
erystallization from au aleohol-water mixture gave 3.6 g (61%)
of a white crystalline solid, mp 125-128°. Two further recrystal-
lizations from an alecohol-water mixture gave an aualytical
sample, mp 128-130°.

a=(p-Methoxyphenyl)-«,3-dimethyi-2-pyridineethanol (121).—
To a solution of 0.22 mole of phenyllithium was added 21.4 g
(0.2 mole) of 2-ethylpyridiue at reflux temperature. The solution
was refluxed for 1 hr and 30 g (0.2 mole) of p-methoxyaceto-
phenone was added. The mixture was allowed to stand over-
uight and decomposed by the cautious additioun of 250 ml of
water. The water layer was extracted twice with ether and the
combined ether layer was dried (MgSQ,) and evaporated. The
small quantity of crystals collected by filtration was washed with
petroleum ether and recrystallized from ethaiol and water to
give 12 g of product, mp 96-100°. An additional recrystalliza-
tion from ethanol gave an analytical sample, mp 100-101°,

a-(p-Methoxyphenyl)-o-methyl-3-pyridineethanol (120).—To
a solution of KNH, prepared from 8 g (0.2 g-atom) of potassium
in about 500 ml of liquid NH; and a trace of Fe(NOs); was added
19 g (0.2 mole) of g-picoline (Riley) iu 50 ml of ether. To the
bright red solution which had been stirred for 55 min was added
30 g (0.2 mole) of p-methoxyacetophenone and 75 ml of ether.
The mixture, which turned light brown after being stirred for
15 min, was decomposed by adding 22 g of NH,Cl. The NH,
was allowed to evaporate aud the residue was taken up in 800 ml
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of 5% HCland 1 1. of ether. The ether lnyer was separated and
the acid layer was washed thoroughly with ether. The combined
ether layer was dried (MgSO,) and evaporated. There was a
90% recovery of anreacted p-methoxyicetophenone from this
residile. The aqueous layer was made strongly basic by adding
Na;CO; and extracted three times (CHCl;). The orgauic layer
was dried (MgS80,) and evaporated to a brown oil.  Trituration
with petroleum ether gave a solid which was collected by filtra-
tion and recrystallized from aleohol-water, giving 1.8 g of whice
erystals, mp 90-91°.

2-{2-[p-(Methylthio)phenyl]-1-phenyipropenyl]pyridine (129,
130).—A mixture of 6.7 g (0.02 mole) of 53 and 25 ml of 85
phosphoric acid was heated on the steaut bath for 2.5 hr. The
soliution was diluted with 200 ml of water aud made strougly
basic with concentrated NH,OH. The oil was extracted iuto
CHCl;.  After drying (MgS0y) aidd evaporation of the solvent,
the oil was crystallized from 15 ml of ethyl acetate aud ca. 100
ml of petroleum ether to give 3.4 g of solid, mp 97-101°. Thix
wils recrystallized from ethyl acetate—petrolenm cther to give
2.7 g (439) of 130: mp 103-105°; X0 297 my (e 14,700) and
253 nip (e 12,300); nmr peaks (CDCL) at 8 2.11 (3 H, =CCH;)
and 2.39 (3 H, SCH;). The mother liquors afforded 1.5 g of
solid, mp 60-70°. This lot was recrystallized from ethyl acetate-
petrolenm ether to give 1.0 g (1697) of the geometric isomer
129, mp 77--79°, and nmr peaks (CDCl;) at 8 2.17 (3 I, ==CCH.1
aud 2.42 (3 H, SCH;). These spectral data do not allow con-
figurational assignment of the two geometrie forus.

A wixtare of 6.7 g (0.02 mole) of 52, 40 1l of glacial acetic acid,
1y ml of coucentrated HCI, nnd 25 mil of 579, I wax heated
ander reflux for 2 min. The mixtare was poared into 200 ml of
ice-water containing 12 g of sodium salfite nud made strougly
basic by the addition of 50°7¢ NaOH solntion. The mixtare was
extracted (CHCl;), the CIICI; extraets were dried (MgSO,), aud
the filtraute was evaporated in eacuo. The oll was crystallized from
ethyl acetate—petrolenm ethee to vield 5.6 g (88¢7) of solid, mp
75-45°. This was separated iuto its diastereoisomieric cont
pouents by repeated recrystallization from petrolenm ether: 129,
mp 7H-77° (2.8 g, 449¢), and 130, mp 103-105° (0.7 g, 1157).

a-Methyl-o’-2-pyridyl-4-stilbenethiol (126).—A mixtureof 8 g
p~( a-hydroxy-a-methyl-3-2-pyridviphenethyl)- NN -dimethyl-
benzeunesulfonamide (75), 40 ml of glacial acetic acid, 10 ml of
concentrated HCI, and 30 ml of 57¢; HI was heated under
reflux for 4 hr. The mixture was poured into 200 ml of ice-water
containing 14 g of sodinm sulfite. The mixture was made strougly
basic with 505, agueoas NaOIl and the oil wias exiracted iuto
warm CHClL.  After evaporation of the solvent, the oil was
crystallized from 20 ml of methanol to give 4.4 g (724) of 126:
mp 129-131°; AESH 285 mu (e 14,100), 271 (14,050), and 234
(15,700). The nmr sigual in CDCly for ==CCI; was splitat §2.12
and 2.17, indicating a mixtare of somers.

2-(1,2-Diphenylpropeny!)pyridine 1-Oxide, cis and {rans Forms.
—-A mixture of 30 g (0.1 mole) of 105 and 250 m] of 85%%, H;Pt),
wils warmed on the steam barh for 3 hr iaid then allowed to stand
at roont temperature overiight. The mixture was poured iuto
jee-water and extracted (CHCL). The combined CHCly ex-
tracts were washed with dilute NnOH solution and water. The
CTICl; solution was dried and couwcentrated to give 4.5 g of solid,
np 168--171°; second nnd third crops nmounting to 6 g also were

obtiained. The 4.5-g crop was recrystallized twice from chloro.
forti—ether to give 2.5 g of pure material, mp 170-171°, aud ALY
264 mu {e 28,5001 At 10 nmig/kg seram cholesterol was lowered
205,

Anal. Caled foe CipllyNO: Co 8308 1L 596, N, 4.N7.
Fouud: C, 83.50; H, 5.88; N, 4.94.

The aiicoas reaction wistare was further extracted with
CHCl; to give 15 g of =olid; total yvield, 25 g (775;). This crop
wits recrystallized from CHCl—ether to give 11 g of the above
product, mp 168-171°, and a sccond crop of 3 g, mp 159-177°,
Thix second crop was recrystallized from CHCls-ether to give o
small qaantity of the geowetric isower as needles, mp 177-180°.
Another recrystallization from the same solvent gave uo
change in meldng point; ALG™ 262 mu (¢ 27,000).

Anael. Caled for Cpll:NO: () 8308, H, 5.96; N, 4.x7.
Found: C, 83.87; H, 5.93: N, 5.00.

2-[2+(p-Chlorophenyl)-1-phenylvinyl] thiophene.—The Griguard
reagent was prepared in ether from 3.5 g (0.146 g-atom) of mag-
resium turhiings aud 26 g (0.161 mole) of p-chlorobenzyl ¢hloride
in the usual mameer. To the stirred suspeusion wus added o
solution of 18.8 g (.10 mole) of phenyl 2-thienyl ketone in 300
ml of ether. The rexetion mixture was heited uuder reflux

\'()I. 10

for 2-3 hr, cooled, aud decomposed with nqueons NIT,CL Addi
tional water was added, the ether laver was separated, dried
( MgSth), nud conceutrated in vacuo. The residunl brown oil was
distilled to give 15.1 g (4497) of prodact, bp 187° (0.6 tam . 5oud
an additional 7.0 g (23.69:) of slightly tupiae material, bp
ISI-188° (0.6 mm).  The produet at 25 mg/kg did 100 lower
seri cholesterol.
Anal. Caled for CllpClS: ), 7284
72.02: H, 4.75.
«=( p~-Methoxy-o-methylbenzyl)-o-phenyl-2-pyridinemethanol.
~To 50 ml of auhydrous ether uuder N; wax added .18 g
(0.025 g-atonm ) of finely divided lithium wire. A solution nf 1.7 ¢
(0.0125 mole) of butyl bromide i1 20 ml of anhydrous ether wis
added over a 10.min period. The ixture wus vigoronsly stirred
for 4 hr.  After the lithium had reacted, 2.0 g (0.0125 mole) of
2-bromopyridine in 20 ml of anhydrous ether wax added and the
solntion wis =tirred for an additional 1 hr. To this solintion was
added 2.4 g (0.01 mole) of 4’-methoxy-a-methyldeoxybeazoind?
ip 25 ml of nnhydrons ether.  The solatiow was stirred for 2 hr
and then allowed to warni to room temiperature. The <olacinn
was veated with 100 ml of water containing 1.8 g of NIH.CL
The ether laver was separated and the anqueons lnyer was ex.
tracted twice with 10D-ml portions of ether. The ether extrts
were colunbined nud evaporated to give a solid.  The solid wus
recry=tallized frou aleohol to give 2.9 g (0190) of prodacr, 1ap
R3-86° A sauple was reerystidlized twice feom aleoliol: ap
R6-8R°. At 25 mg/kg this compomnd produeed 36970 lowering
of serim cholesterol.
Anal. Caled for CyllaNO: O, 78097
8760 H, 661
«’«4-Pyridyl-4-stilbenol.- ~A 1mixtiure of 3.4 g (.02 wmole) of
4-benzylpyridine, 2.4 g (0.02 mole) of 4-hydroxybenzaldehyde,
and 4.1 g (0.04 nele) of acetic anhydride was heated at reflax
temperatare for 4 hr.  After distillation of the acetic acid which
had formed, the solution was poured over ice nand 200 ml of 5
HCl was added.  The solution was heated on the steam bath for
1 hr and theic neutralized with 1067 NH,OH. The aqucous Lever
wis extracted with several 100-ml portions of ether. The etherenl
extisiets were eombined and dried (K.COy), ared the ether wis
evaporated. The oily residae, dissolved i1 o methanol witee
wixtnre aud allowed to stand overnight, gnve a vellow crystalline
solid. The yield was 2.3 g (41¢7) of prodaet, mp 187-101°.
The product, after two reerystallizations from a methanol water
mixtire, melied at 180-191°. At 25 mg/kg, =ernm cholesteral
was lowered 167,
Anal. Caled for CullgNO: €, 8549 11, 5.0,
83.31: H, 575,
1,2,3,4-Tetrahydro-3,3,6,8-tetramethyl-1-(2-pyridylmethylj-1-
naphthol.—A solution of 4.7 g (0.05 niole) of 2-picoline in 50 ml of
ether was slowly ndded at 0° to an ether solution (250 ml) of
pheuyllithium from 0.7 g (0.1 g-atom) of lithium wire and 7.4 g
(0.5 mole) of bromobenzene. The solution was then stirred
for I hir at 0°. With the reaction mixture still maintained at 0°,
1.1 g (.05 mole) of 3,3,6,8-tetramethyl-1-tetralone!® was added
ws asolid. The solation was slowly warmed to roown temperatare,
stirred for aun additional 30 miy, and hydrolyzed with 100 1l i
water contaiuing 2.8 g of NHCL The agaeous and ethecead layers
were separated and the aqueous layer was extracted with two 10D-
nil portions of ether. 'The ethereal layers were combined and
evaporated to give o light yvellow solid.  After recry=tallization
from an alcohol-water mixture, the componud was wir dricd
for 2 days. The yield was 7.8 g (53%,) of a white erystalline
<olid, mip 16-100°.  Two recrystallizations from ana wlentol
water mixtare raised the melting point to 108-110°. Thix rone
pound at 25 mg/kg did not lower serum cholesterol.
Anal. Caled for CpH:NO: C, 81.31; H, 8.53.
$1.15; H, 8.30.

1 44 Fomd: )

f=x

11, 6.6, lonud: ¢

Fonnd: t

Pound: €,
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Imidazolinylmethy! derivatives of a number of bicyelic and tricyclic ring systems were prepared and studied

for their effect on experimental cardiac arrhythmias.

One of the bicyclic compounds, 3-phenyl-2,3,4,5-tetra~

hydro-1-benzazepine, obtained by means of a Schmidt reaction on 2-phenyl-3,4-dihydro-1-naphthalenone fol-
lowed by reduction with LiAlH4 yielded imidazoline derivatives of particular interest and was studied in

greater detail. Numerous analogs were prepared.

It has been found that many chemical drug groups
have the ability to suppress cardiac arrhythmias.
In general these drugs belong to the group of local
anesthetics, antispasmodics, antihistamines, and 8-
adrenergic receptor blockers, e.g., quinidine, quinacrin
(1), procainamide (II), antazoline? (III), and pro-
pranolol (IV).? All have in common the property of
depressing the physiological functions of the cardiac
muscle in such a way as to affect favorably the course
of an arrhythmia. XNone, however, are uniformly
successful.*
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HNCH(CH,),N(C,H;),
CH,0
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CeH;CH,
| N
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I H
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OCH,CHOHCH,NHCH(CH,),

9@ c'H2</N]

N
v H
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In a previous paper® we had reported that 5-(2-
imidazolinylmethyl)-5,6-dihydromorphanthridine (V)

(1) Presented in part before the Division of Medicinal Chemistry at the
150th National Meeting of the American Chemical Society, Atlantic City,
N. J., Sept 1965.

(2) L. D. Dreifus, T. F. McGarry, Y. Watanabe, 8. R. Kline, M. Wald-
man, and W, Likoff, Am. Heart. J., 68, 607 (1963).

(8) W. M. Ginn, Jr., G. V. Irons, Jr., and E. 8. Orgain, Circulation, 32,
Supp. II. 97 (1965); J. P. Payne and R. M. Senfield, Brit. Med. J., 1, 603
(1964). See also Symposium on 8.-Adrenergic Receptor Blockade, Am. J.
Cardiol., 18, 303 (1966).

(4) J. R. DiPalma in " Drill's Pharmacology in Medicine," J. R. DiPalma,
Ed., 3rd ed, McGraw-Hill Book Co., Inc., New York, N. Y., 1965, p 624.

(5) L. H. Werner, S, Ricca, E. Mohacsi, A. Rossi, and V. P. Arya, J. Med.
Chem.. 8,74 (1965).

had shown interesting antifibrillatory effects on aco-
nitine-induced cardiac arrhythmias. The present re-
port is an extension of our previous work and describes
a number of bicyclic and tricyclic ring systems to which
a 2-imidazolinylmethyl group has been attached in an
attempt to find compounds with improved antifibril-
latory activity. Derivatives of 3-phenyl-2 3,4,5-tetra-~
hydro-1-benzazepine were of particular interest and
were studied in greater detail. In Tables I and II
are shown a varlety of tricyclic ring systems attached
to a 2-imidazolinylmethyl group. The ring systems
employed as starting materials in this part of the study
are 10,11-dihydrodibenz[b,f1]1,4]thiazepine,® 10,11-di-
hydrodibenz[b,f1[1,4 Joxazepine,” 5,6,11,12-tetrahydro-
dibenz[b,f|azocine,? 10,11-dihydrodibenz[b,flazepine
(iminodibenzyl), phenoxazine, phenothiazine, acridan,
dihydrophenanthridine, carbazole, tetrahydrocarba-
zole, 6,7-dihydrobenz[c,elazepine,® thioxanthene, an-
throne, and 10,11-dihydrodibenz[a,d]cyclohepten-
5-one.’® The resulting imidazoline derivatives and
their relative activity are shown in Tables I and IIL
A number of previously reported compounds have
been included in these tables for comparative purposes.
Four procedures were used to attach the imidazolinyl-
methyl group to the above deseribed bicyelic and tri-
cyclic ring systems. As shown in Chart I, the nature
of the ring system determined the method employed.
Derivatives of the bicyelic 3-, 4-, and 5-phenyl-2,3,4,~
5-tetrahydrobenzazepines were included in the second
part of this study. It is possible to visualize these
compounds as being formed from a tricyclic structure
merely by separating one of the benzene rings and
attaching it to the remaining bicyclic ring system by a
single bond. The 3-, 4-, and 5-phenyl-3,4-dihydro-
benzazepinones were obtained by means of a Schmidt
reaction on the corresponding 2-, 3-, or 4-phenyl-
3,4-dihydro-1-naphthalenone (VIa-d). This reaction
can lead to the isomeric benzazepinones VII and VIII,
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