390 NoTES

Tanue ITT
Piraaeonocronn SerepNiNG Ruse s

NoGdepressan ¢ aed”
Dopa respnnse

Appros LDs, wmi k! PO Oatm 1 est

Compel In Orat 1 Orul
Ia 800 000 ++ ++
1h 2000 > 2000 + 44+
1d 2000 >2000 + +
1o o0 > 1000 ++ — 4
It >2000 > 2000 + + 4+
1o SO0 > 1000 + +
1h SO0 > 1000 ++ +
11a 10 50 + +
111b tin S00 + +
Hle 24 750 + + 4+
111d 125 o + 4+
11e 100 400 44+ ++
LT 1a0 o0 ++ ++
Ilg 100 400 4+ + 44
111h 100 a0 + +
[ }50 Na0 + + 4+
111 00 1500 + +
11k }25 a0 - +
1111 125 400) + =+ + -+
I 00 HIOO + “++
1T 200 100 -+ ++
Ito oo 100 ++ — 4+
[Va 400 (00 + +
1Vh 124 600 + +
IVe 125 GO0 + +
1Vd 300 > 1000 + +
IVe 243 600 ++ ++
IV a0 60N 44 4+
Vg 300 100 + ++
VIa (G0 H00 ++ +
VIh 40 200 + +
Ve 60 440 + +
Vid 15 0 +++
Imipramine 150 400 +++ 4
Amitryptyline =0 350 +++ + 4+

2 The dihydrochlorides were administered as 5% solulious in
water and other insoluble componnds us 2. suspensions in (.36,
{ragacanth to albino Swixs—Webster mice. ¢ Reference i, Doxg,
25 mg/kg; activity at 4 hr,

7,8,9,10-Tetrahydro-6 H-cyclohepta[b]quinoline-11-thione
(IIa).—P.S:, 44.4 g (0.2 mole), was added to a stirred suspension
of 42,6 g (0.2 mole) of 7,8,9,10-tetralivdro-6H-cyclohepialb]-
quinolin-11-ane in 400 ml of pyridine. The mixture was refluxed
for 3 hr and poured gradually into 1600 ml of hot water. After
caaling (o room temperatire, the product was filtered and
recrystallized.
Compounds Ilb and IIc were prepared as above.
11-{3-(Dimethylamino)propoxy]-7,8,9,10-tetrahydro-6H-cyclo-
hepta]b]quinoline (IIlc).—A mixture of 83 g (0.04 mole) of
7.8,0,10-tetrahydro-6 H-cyelohepta[b]quinolin-11-one, 2.2 g (0.048
male) of NaH (53.2¢; suspension in ail), and 250 ml of DMF
was stivred and heated in an ail bath, maintained at 75-80° far
2 hr under Nuo 3-(Dimethylamina)propyl chlorvide (9.7 g, 0.08
male) was added, dropwise, aud the mixture was heated at 75-80°
for an additional 3 hr.  After coaling, the mixture was filtered
and the filtrate was evaporated in vacuo. The residiie was diluted
with 1.0 and was extracled with ether. The extract was
washed (H,0), dried, and evaporated. The dihydrochloride was
prepared by adding 2 equiv of HCL iu i-PrOH to the residue (from
ether ex(ract) in E(O11, precipitated with ether, and refrigerated.
All other compouuds (III) were prepared as above except that
111} and 1110 were isolated as bases.
11-{2-(Dimethylamino )ethylthio]-7,8,9,10-tetrahydro-6H -
cyclohepta[b]quinoline (IVa).—A mixture af 5.7 g (0.025 mole)
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al 7,50, 10-tetrahydro-titl-cyeloheptafbiqainoline-1 t-thinne, Fss
g (0.03 mole) of Nall (320 suspension in oil), and =0 ml ol
PIME was heated, with stirving, a0 70-73% Tor 5 D, under N
The =olation was alowed (o cool and B0 g c0375 mole)y oF 2-
dimethylunino)ethyl ebloride wos sdded, dropwise. A{ver the
addition, the mixtare was kepCat 70 75°% (or b b Qn eonling,
the mixtare was Bltered and the flaate was evaporoled e sgei,
The resalae was diladed with wecer and exanered with ethee,
The extract was waxhed (1100 and dried (NaasO:n Alter re-
moval of die solvent, the vesidne solidifiol and was reervstallized.

Compannd 1Vd was prepared be the sune nianner; IVH ¢
and TVe-g were ixolated as dihvdrachlorides.

2,11-Dichloro-7,8,9,10-tetrahydro-6H-cycloheptai!|quinoline

{¥b)- 2-Chloro-7,8,0, 10- tetrahydvi-GiH-cveloheptal bl ainobin-
Fl-one (5% g, 0.234 mole) was odded under stivring to 80 mb of
lre<hly dixtilled POCL, cooled 1 an tee bath, The mixtne wias
allowed to wan ap ¢ roont temperatie and there reflaxed (or
b hreo After cooling, the mixtinre was poured over 1 kg of crashed
ice and stirred for a few minntes. AfCer 1 lirat roomn cemperatine,
CHCL (230 mlt was added and the sohition was basified with
NHOIH. The agueons layer was separated sud extrnered twice
(CHCL)Y.  The eombined extract was washed { Ha0), deied, and
evapornted i cucro. The residue was recrvsiallized.

Compounds Vaoand Ve were ohitained in the sine manner.

11-[2-(Dimethylamino)ethylamino’-7,8,9,10-tetrahydro-6H-

cyclohepta/b]quinoline (VIa).—A mixture of 11.5 g (0.05 mole;
of H-chlora-7. 8,0 10-tetrahivdro-GH -cvelohepta[biquinoline,? =8
g (0.1 mole) of 2-tdimethyluninoethyhinmine, 0.3 g of copper
brouze powder, and a few ervstalk of 1, was heated in o closed
steel evlinder av 180° {or 24 hr, then teeated with 110 and ether.
The aqaeous Lnyver was separated and extracied with cther,  The
combined ether snlution was washed {1100 several tinies, dried,
and evaporated (v miewe. The produet was isoloted ns dhe dihv-
drochloride ax b1 previous examples,

Compowals VIb D were prepared i the same way.

Acknowledgments.- ~'I'he author is grateful to Dr. N,
Plotnikoff and his statf for the pharmacological test
results and to Messrs. O, Kolsto and V. Rauschel and
thenr staft for clemental analyvses.

Hypocholesteremic Agents. 1V,

Some Substituted Piperazines

. B Wracur azo B Lo Mok
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evedeed Novebee 1.3, 1067

In a pharmacological study of chloroeyelizine'
and N-(B-phenyvl-g-3-chlorophenvl-g-hvdroxyethyl)-N'-
methylpiperazine (25)'" Schmidt and Martin? found
these compounds to he effeetive in causing a reduction
in bleod cholesterol concentration in mice althongh
there was an inercase i the cellular mass of the liver.
This observation prompted us to prepare related com-
pounds it the hope of finding one that would not =how
this adverse effect in the liver. This hope, however,
was not realized.  We prepared and tested 24 com-
pounds related to the two piperazines mentioned above.
These compounds showed varying degrees of lowering
of blood cholesterol but this phenomenon was ac-
companted in general by an increased cellular moss
in the liver. Many of the compowids had only weak
aetivity and required the use of n high dosage.  {p-

i oval Diparalenet. (g Vyepared iy Qs taboratory by R4 ADelaveie
and AL WL Weston,

«2) 4. L Selmidy and 0L
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14
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Xanthyl

Phenyl
Phenyl
Phenyl
n-Hept
Phenyl
Phenyl
Phenyl

vl

1-Naphthyl

Phenyl
Phenyl
Phenyl

R1

Phenyl
Allyl
n-Amyl

n-Heptyl?

Phenyl
Phenyl
Phenyl
Phenyl
Phenyl
Phenyl

2 All compounds were analyzed for C, H.
C, 66.08; H, 6.59.
derivative of 2,2-dimethyl-3-ketopiperazine.
MeyCO, MK = butanone, Sk = Skellysolve B, B = benzene.

No.

16
17
18
19
20
21
22
23
24

Found: C, 65.78; H, 6.60.

NoTEs 391
Tasre I
R\C eend Nros
g CRCON  NR
Recrystn
Bp (mm) solvent or Yield,
R2 R3 or mp, °C nd {t, °C)t % Forinua®
H Benzyl 169-168 Me-Ac 71 Cu:HasN20:
H BEHZ}'I 124-126 Etzo 93 CstzeNgO
H Methyl 165 (2) 1.5406 (22.5) H4 CisHN,O?
H Methyl 174 (0.45)  1.5210 (22.5) 73.5 CisHasN,O
H Methyl 172 (0.5) 1.4704 (23) 72 CyuHyp N0
OH Benzyl 186-188 H,0 74 Cy;Hye N0, - TICH
Cl Benzyl 96-98 Et,0 46 C.;H3;CIN,O
Methaxy Methyl 169-170 Et,0 Low C1oHa4 N0,
. Methyl 212 (1.6) 37 C1¢HisN,Oc
H He 208-210) MEK-Sk Low CQQH22N202
H MethyL’ 99-100 Etzo 58 Con-MNQO . HzO
He 114-115 B 71 CisH,sNO

? C: caled, 74.38; found, 75.02. ¢ The hydrochloride had mp 280-285°. Anal. Caled:

¢ We are indebted to Dr. Roger Adams for a supply of n-diheptylacetic acid. ¢ A

/A derivative of homopiperazine. ¢ A morpholinyl derivative. * Me-Ac = MeOH-
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11

Cl
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O)-om{
/
Bp (mm)
or Recrystn Yield,

R mp, °C solvent® % Formula Analyses
Cyanomethyle EA
Aminoethyle
CH,CONH; methylene carbamyl 156-158 DMF 66 CisHCIN;O C, H
COCIH, 144-146 Et,0 Low C,3Hy CIN,O - HC1 N
COCH,C1 158-160 EtOH-Et,0 CysHCly - HCIH C, H
COCqH; 126-128 Sk 72 C»:H,y3CINO, C, H
CH,COOC,H; 222-230(2) T 50 CuH,;CIN,O, C, H
CH; 110-112 Sk 71 CisHyN,O? C, H
CH,CH=CIC¢H; 111-112 Sk 54 CosHyCIN, C,H

» Compound 23 contains the xanthyl radical.
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20
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24

Triparanol

Chlorocyclizine

25

@ The preparation and physical constants of compounds 16 and 17 were reported by M. Freifelder, J. Am. Chem. Soc., 82, 2386 (1960).

¢EA = EtOH, DMF = dimethylformamide, T = tohiene, Sk =Skellysolve B.

DrCREASE oF BLoob CHOLESTEROL
Caled

dose,

mg/kg/day

400
400
87.
43.
62.
500
375
500
175
200
200

62.:

62.
31.
62
62.
112
500
500
100
10
40
26

[T BN

ERIRIR Rt

Response, % increase
% in liver
redn wt
31 ..
17 8
17 24
13 30
20
41 ..
35 16
59 24
8 25
33 46
38 33
53 2
44 10
20 18
21 ..
27 28
20 ..
8 33
47 .
49 4
27 ..
33 31
44 19

(8-Diethylaminoethoxy)phenyl]-1-(p-tolyl)-2-(p-chloro-
phenyl)ethanol (triparanol), a known hypocholes-
teremic agent, was included in Table III as a control.

The compounds are reported in Tables I-III and
were screened by a method previously described.?

Experimental Section*

Table I.—The compounds in this table were prepared by the
acylation of a monosubstituted piperazine by the appropriate
acid chloride in a conventional manner. They were purified by
distillation or recrystallization from a suitable solvent.

Table II—These compounds were prepared by the alkylation
of a monosubstituted piperazine by a standard procedure. They
were purified by distillation or recrystallization from a solvent.

Acknowledgment.—We are indebted to Orville
Kolsto and the microanalytical staff for analytical data.

(3) H.DB. Wright, D. A. Dunnigan, and U. Biermacher, J. Med. Chem., 7,
113 (1964).

(4) Melting points were taken on a calibrated Hoover capillary melting
point apparatus. Where analyses are indicated only by symbols of the
elements analytical results obtained for those elements were within =0.49},
of the theoretica) values.



