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Experimental Section

Where analyses are indicated only by symbols of the elements,
analytical results obtained for those elements were within = 0.3,
of the theoretical values.

2,4-Diamino-6-chloro-5-pyrimidinecarboxaldehyde (Ilbj.- A
sispension of 5.76 g (0.03 mole) of finelv powdered 2-amino-4,6-
dichloro->-pyrimidinecarboxaldehyde® (ITa) in 250 ml of ethanolic
NH;y (prepared by saturating dry N1y in absolute EtOIT at 5°)
was stirred at room temperature for 18 hr. The resulting white
precipitate was filtered off, washed (1,0, cold EtOI), and dried
at 80° I wax reervstallized from EtOH o give 4.3 g (837,
vieldy of analytically pure produet which decomposed at 240°
upon rapid heating: NA 264 my (e 10,800), 305 (16,500); AL
264 e (e 11,0009, 303 (18,500).  Anal.  (CH,CIN,O) C, H, N,

2,4-Diamino-5-|N-(p-bromephenyl)formimidoy!! -6-( p-bromo-
anilino)pyrimidine (II, Y = Br, Z = H).--A mixture of 8.6
g (0.05 mole) of ITh and 25.8 g (0.15 mole) of p-bromoaniline
was refluxed in 230 ml of EtOH containing 1 ml of concentrated
HCL A vellow =olid gradually precipitated from the rvefluxing
solution.  After 3 hr the solid was filtered off {rom the hoiling
reaction mixture, triturated with Na;COy solution, filtered,
washed well with 1,0, and finally recryvstallized from a large
volume of O (1 g/1000 m!) to vield 13.6 g (39C¢). mp 269~
2720 Jec: AL 269 mu (e 32,300) and 364 112,900): AL 234 mp
(e 18,0007, 278 (24,000), and 362 (18,3000, Anal. 1Cal BNy
¢, 1, N.

The following compounds have also been similarly prepared:
their uv absorption bands were as expected.  2,4-Diamino-5-[N-
{ p-tolyDformimidoyl]-6-(p-toluidino }pyrimidine (II1, Y = CIl;:
7= 11y, 734 yield, mp 130-135° dec. Anal. (CillyNe HCL-
1L,OY ¢, 1, N, 2,4-Diamino-3-[N-{p-iodophenyD)formimidoyi]
6-( p-iodoanilino)pyrimidine (ITT, ¥ = 1, Z = ), 66 viel},
mp 257-238° dec.  tnal. (CRITLLNg €, T, NO o 2,4-Diamino-
-1 N-(3,4-dichlorophenyDformimidoyl]-6-(3,4-dichloroanilino Jpy-
rimidine (111, Y, Z = CI), 367 vield, mp 304-306° dec. Anal.
(CrCLNG- THCH C, H, N

2,4-Diamino-6-( p-bremoanilino)-5-pyrimidinecarboxaldehyde
(IV, Y = Br; Z = H).—A suspension of 5 g of IIT (Y = Br;
7 = 1) in 1000 ml of 0.1 ¥ HCI was refluxed for 3 hr. The
resulting solution, which still contained a small amount of in-
<oluble material, was treated with decolorizing churcoal and
filtered.  The pH of the filtrate was brought 10 8-0 by the careful
addition of NallCO;, and the precipitated product was collected
by filtration. It was washed (cold HeO) and recrvstallized
from 12tOH-TLO to give 2.04 g (617, vield) of analytically pure
product: mp 210-213%; o' 268 mu (e 38,8000 0" 265 my
(e 30,500), 206 (17,200). .inal. {(Cull,BrN,O) C, H, N,

The following 3-pyrimidinecarboxaldehydes have also been
similarly prepared. Their uv absorption bands were as expecied.
2,4-Diamino-6-(p-toluidino )-3>-pyrimidinecarboxaldehyde (IV, Y
= Cly: 7 = H), 46¢, vield, mp 221-224° {nal. (CplaNO)
¢, M, N, 2,4-Diamino-6-(3,4-xvlidino )-3-pyrimidinecarboxal-
dehvde (1V, Y, Z = CIl3) was obtained directly from IIb and
34-xvlidine in 320, vield, mp 215218 dnal. (CHipNO)
¢, H, N. 24-Diamino-6-{p-iodoanilinoj-3-pyrimidinecarbox-
aldehyde (IV, Y = T: Z = H), 417, vield, mp 228-230°. Anal.
(CHIN;O) ¢ HL, N
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Reeently a number of 4-N-substituted amino- and
carbamoyl-2,3-polymethylencequinolines  were  synthe-

Vol 11

sized and found to exhibit a wide speetrum of pharma-
cologieal propertiex,!  An carlier report deseribed the
analeptic activity of aminocycloheptaquinoline®  In
the present communication the svnthesis of 11-sub-
stituted 7.549,10-tetrahydro-6 H-cxveloheptalb Jquino-
lines and the evaluation of these compounds for antide-
pressant activity is deseribed.

7.5,0,10-Tetrahydro-GH -cveloheptald fquinolin-1 1~

ones (Lai) Table ) were prepared by refluxing

Tanie [

580 10 Tereanyoro-6H-cyenodeerafbluiNnoniN-T1-oNEs
AND -1 1-THIONES

v B
Yield., Recrystn?

Compd N Y Ap, € r <olvent Formuin®
Ta" O H 430 dee 2 \ CaHENO
|6 0 20 380 dee T8 \ CLulCINO
1" O 3-Cl 390 dec 60° A CuHuCING
il 00 271 dec 50 A CullnCING
le O 3-0C1H; 311 dee 28 A CipHir N O
If (8} 3-N O 335 dec GO 13 « :
I ] 3-C1 355 dec St A CiptlglaNO
ih 9] 2 4-Chy 15 A CutsCENO
li (8] 25 -0 H 7 \ il NOy
Iia = 1t 59 ¢ Cr NS
Iih = 2-01 (48] o Crg g CEN S
Ile b 3. 18] (™ Cubl CINS

« Reference 3. " These compounds are described by M. V.
Sigal, Jr., BoJ. Breut, and P Marching, U, S0 Patent 3,252,045
{1966); Chem. Abstr., 64, 14174 (1966}, by condensing p-chlovo-,
w-chloro-, and o-chloroaniline with 2-carbethoxyceycloheptanone
with melting point= of 360, 360, and 264-265°, respeetively.
“Crude vield. ¢ A = ethanol;, B = DMF, and C = pyridine -
waier.  ©All compounds were analyzed for C, 11, N, Where
analyses are indicated only by =ymbols of the elements analytical
results obtained for those elements were within =037, of the
theoretical values.

o-uminobenzoie acid and substituted o-aminobenzoie
acids with eveloheptanone in xylene while removing
water azeotropically.,  Using this procedure the yvields
were muceh higher than those obtained on heating the
two reactants without solvent® and, in many cases, the
erude produets could be used for subsequent reactions
without further purification.  7,8,9,10-Tetrahydro-6H-
evelohepta [b lquinoline-11-thiones  (ITa~¢)  (Table 1)
were obtained by reaction of 7,89, 10-tetrahydro-6H-
evelohepta b Jquinolin-11-ones (In-¢) with phosphorus
pentasulfide in pyridine (Scheme 1), Alkylation of
7.8,9,10-tetrahydro-6H-eyveloheptalb Jquinolin-11-ones
(Ia-1) with dialkylaminoalkyl halides in dimethyl-
formamide and sodium hydride yielded 1l-dialkyl-
aminoalkoxy - 7.8.9,10 - tetrahvdro - 6H- cyelohepta (b ] -
guinolines (I1la-o0) (Table II}.  Similar treatment of
Ila—¢ with dialkylaminoalkyl halides gave 11-dialkyl-
aminoalkylthio derivatives (IVa-g). 7.8,9,10-Tetra-
hvdro-6H-exvelohepta[b Jquinolin-11-ones  (In-c) were
converted to  11-chloro-7.8,9.10-tetrahydro-6H-cyelo-
hepta{b Jquinolines (Va-¢) with phosphorus oxyehlo-
ride.t Compounds Va-c were condensed with dialkyl-

L1y Gl K. Patnaik, M. M. Vohra, Jo 50 Bindra, C. P Garg, and N Anand
J. Med. Chem., 9, 483 (1966;.

(2; N. Plotnikoff, J. Keith, M. Heimann, W. Keith, and (. Perry, Arch.
Tatern. Pharmacodyn.. 146, 406 (10963).

037 WL L Perkin, Jr., and 8. G, P Plant, J. Chene. Soc., 131, 2685 (T928).
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TasLe II
StesTITUTED 7,8,9,10-TETRABYDRO-6H-CYCLOHEPTA [D] QUINOLINES

x
Y N

Compd Y R

I1Ia H OCH,CH,N(C:H;),
IITb H OC(CH)HCH,N(CHj).
Illc H O(CH.);N(CHjs)

I11d 2-Cl OCH,CH,N(CH,),

ITTe 2-Cl OC(CH;)HCH.N(CH;),
IITf 2-Cl1 O(CH;);N(CHjs).

IIIg 2-Cl OCH,C(CH;)HCH,N(CHj),
IITh 3-Cl OC(CH)HCH:N(CH;),
I1Ti 3-Cl O(CH,);N(CHs),

1175 4-Cl O(CH,);N(Cl;5),

IIIk 3-OCH; OCH,CH,N(C,H;):

1111 3-NO, O(CH,);N(CHs):

IIIm 3-CF; O(CH;)sN(CHz),

ITIn 2,4-Cl, O(CH,);N(CHs).

IIIo 2,3,4-(0OCH;); O(CH, )N (CHs):

IVa H SCH,CH,;N(CHs),

IVh H SCH,CH,N(C;H;),

IVe H S(CH,)sN(CHjs)s

Ivd 2-Cl SCH,CH,N(CHj),

IVe 2-Cl SCH,CH,N(C,H;).

I8%¢ 2-Cl S(CH,)sN(CH;y)e

IVg 3-Cl SCILCTILN(C,I;),

Vas H Cl

Vb 2-Cl Cl

Ve 3-Ci Cl

Via H NHCH,CH,N(CHj3):
Vib H NH(CH,)N(CHs).

Vie 2-Cl NH(CH,);N(CHjs),

VIid 3-Cl NH(CH,);N(CHj),

@ Reference 1.

b A = ethanol, D = ethanol-ether, E = Skellysolve B, and F = acetone.

Yield, Recrystn®
Mp, °C %% solvent Formula®
270 dec 60 A C20H25N20 2HC1
190 dec 66 D C1yHesN,0 - 2HCL
245 dec 62 D CmstNgO . 2HCld
290 dec 77 D C15H23CIN20'2HCIE
220 dec 80 D C19H25CIN20 2HCI
260 dec 63 D Cy1sHp:CIN,O - 2HCV/
248 dec 54 A ConwCINzO -2HC1
230 dec 78 D CysH2:CIN,O - 2HCL
320 dec 73 D C1yHy;,CIN,O - 2HCI
53-55 61 E C1gH2zN;0;3
245 dec 52 D CyHy:F3N,0-2HCL
85-86 50 A CisHayCLNO
205 dec 73 D Co:H3: N0, 2HCI
69-70 64 E CisHa NS
191-193 62 D CyHyuN,S-2HCIL
200 dec 72 D ClgstNgS .2HCI
65-66 69 E CisH2CINGS
188-190 58 D CyoHyCIN,S - 2HCI
177-180 73 D CaHCIN,S - 2TICL
93-94 80 F CuHCIN
103-104 83 F CiHiCLN
86-87 74 F CraH:CLLN
190-192 35 D C1sHasN;-2HCL
213-215 42 D CioHxN,-2HCL
224-226 50 A C1sHyCIN; - 2HCI
248-250 44 D Ci1sHpCIN;- 2HCIL

¢ All compounds were analyzed for C, H,

N. Where analyses are indicated only by symbols of the elements analytical results obtained for those elements were within +0.49

of the theoretical values. ¢ C: ecaled, 61.56; found, 61.01.
caled, 7.64; found, 8.14.

Scueme 1
0-—A—NR; NH(CH.)»NR;
x> AN
Y - Y ~,
N N
Illa—o Via-d
0 Cl
RS
Y | — Y .
N N
H
Ia-i Va-c
S S(CH:)»NR:
IS
Y | — Y B
N N
H
Ila-c IVa-g

aminoalkylamines in the presence of copper-bronze
in sealed tubes at 180° for 24 hr to yield 11-dialkyl-
aminoalkylamino derivatives (VIa-d).*

(4) L.J. Sargent and L. Small, J. Org. Chem., 11, 359 (1946).

¢ C: caled, 55.18; found, 54.80. 7 C: caled, 56.23; found, 36.65. ¢ N:

Pharmacology.—Most of the compounds showed
central stimulation. They were evaluated for antide-
pressant activity by the dopa response potentiation
test® and were compared with imipramine and amitryp-
tyline (Table I1I). Generally, the 11-dialkylaminoal-
koxy derivatives (IIT) were more active than the 11-di-
alkylaminoalkylthio derivatives (IV). The 11-dialkyl-
aminoalkylamino compounds (VI) had about the same
activity as the 11-dialkylaminoalloxy compounds (III)
but they were more toxic.

Experimental Section®

7,8,9,10-Tetrahydro-6H-cyclohepta [b]quinolin-11-one (Ia).’-—A
mixture of 17.5 g (0.13 mole) of g-aminobenzoic acid, 19.0 g
(0.17 mole) of cycloheptanone, and 200 ml of xylene was stirred
and heated under reflux for 24 hr in a flask equipped with a Dean-
Stark trap. The product was collected by filtering the hot
mixture. An analytical sample was prepared by recrystallizing
the product from an appropriate solvent.

Compounds Ib-i were prepared in the same manner except
that the heating was continued for 48 hr or until no more water
separated.

(5) (a) G. M. Everett, F. Will, and A, Evans, Fed. Proc., 28, 198 (1964);
(b) G. M. Everett in Proceedings of the 1st International Symposium
on Anti-depressant Drugs, Milan, 1966, 8. Garattini and M. N. G. Dukes,
Ed., Excerpta Medica Foundation, 1966, pp 164-167.

(6) Melting points were determined in an open capillary tube in a metal
heating block and are uncorrected.
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TanLe ITT
PHARMACOLOGICAL SCREBENING REstirs

Antidepressant aet,”
Dopa response

Approx LD, mg kg polentiation test

Compi Ip Oral Iy Oral
la SO0 900 ++ ++
Ih 2000 >2000 + I
Id 2000 >2000 -+ +
Ig 750 >1000 ++ —+
li > 2000 > 2000 + ++
14 800 >1000 + +
b S00 > 1000 “+ + +
I11a 150 X500 -+ -+
I 60 500 + 4
111e 125 750 + ++
IT1d 125 750 + ++
lile 100 400 ++ 4+
LI 130 750 + 4 BN
g 100 400 44+ ++
I11h 100 750 + +
I11i 150 830 + RIS
111 500 1500 + -
111k 125 T3 = +
111 125 400 + 4+ + -+
HIm 500 1000 + ++
11Ty 500 LO0O0 -+ 4ok
[ITo 100 400 ++ -+
[Va 400 600 + +
IVh 125 600 + -+
[Ve 125 GO0 + +
IvVd S00 > 1000 -+ +
IVe 125 600 ++ ++
VT 90 600 - +
Vg 300 1000 + + 4
Via 60 00 ++ +
VI 40 200 -+ -+
Vie 60 400 + 44
VId 15 Iy + 4+
[mipramine 150 400 +++ o
Amitryptyline R0) 350 R 4+ 4

@ The dihydrochlorides were administered as 5% solutions in
water and other insoluble compounds as 2% suspensions in (.3¢¢
tragacanth to albino Swiss—Webster mice. » Reference 5. Doxe,
25 mg/kg; activity at 4 hr,

7,8,9,10-Tetrahydro-6 H-cyclohepta[b|quinoline-11-thione
(ITa).—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-tetrahydro-6H-cyclohepta[b]-
quinolin-11-one in 400 ml of pyridine. The mixture was refluxed
for 3 hr and poured gradually into 1600 ml of hot water. After
cooling to room temperature, the product was filtered and
recrystallized.
Compounds I1b and Ile were prepared as above.
11-{3-(Dimethylamino)propoxy]-7,8,9,10-tetrahydro-6H-cyclo-
hepta]b]quinoline (IIl¢c).—A mixture of 85 g (0.04 mole) of
7,8,9,10-tetrahydro-6H-cyclohepta[b]quinolin-11-one, 2.2 g (0.048
mole) of NaH (53.20; suspeusion in oil), and 250 ml of DMF
was stitred and heated in an oil bath, maintained at 75-80° for
2 hr under Ny 3-(Dimethylamino)propyl chloride (9.7 g, 0.08
mole) was added, dropwise, and the mixture was heated at 75-80°
for an additional 3 hr.  After cooling, the mixture was filtered
and the filtrate was evaporated in vacuo. The residue was diluted
with 11,0 and was extracted with ether. The extract was
washed (I1,0)), dried, and evaporated. The dihydrochloride was
prepared by adding 2 equiv of HCl in i-PrOH to the residue (from
ether extract) in KtOH, precipitated with ether, and refrigerated.
All other compounds (II1) were prepared as above except that
[T andd 1In were isolated as bases.
11-{2-(Dimethylamino)ethylthio]-7,8,9,10-tetrahydro-6H-
cyclohepta[b]quinoline (IVa).—A mixture of 5.7 g (0.025 mole)
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of 7,5,8, 10-tetrahydro-6H-vveloheptalbiquinoline-11-thione, .35
g (0.03 mole) of NalH (527, suspension in oil), and X0 ml of
DNE was heated, with stireing, at 70-75° for 3 hr, under N,
The =olution was allowed to cool and 1O @ (00375 mole)y of 2-
dimethylaminojethyl ehloride was added, dropwise.  Afrer the
addition, the mixture was kept at 70 73° for -+ hee On cooling,
the mixture was filtered and the filiente was evaporated o eacao.
The residue was dituted with water and extracted with other.
The extract was washed (11,00 and dried (Na,=O:0 After re-
maoval of the solvent, the vesidue solidified and was veervstallized.

Compornd IVd was prepared i1 the =ame munner; IVH ¢
and TVe-g were ixolated as dihvdrochlorides.

2,11-Dichloro-7,8,9,10-tetrahydro-6 H-cyclohepta /| quinoline

(Vb).- - 2-Chloro-7,8,9, 10 -tetrahyvdro -6 H-cxvcloheptahlquinolin-
H-one (3% g, 0.234 mole) was added under =tirring to 80 ml of
freshly distilled POCL, cooled 1o an iee bath. The mixture was
allowed to warm up to room temperature and then refluxed tor
I hr.  After cooling, the mixture was poured over 1 kg of crushed
ice and stivred for a few minutes.  After 1 hrat room temperature,
CHCL; (230 mly was added and the solution was basified with
NHOH.  The agueous laver was =eparated and extracted twiee
(CHCly). The combined extract was waxhed (11,0), dried, and
evaporaled /n raeio. The residue wax recryvsrallized.

Componnds Va and Ve were obtained in the same manner.

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

cycloheptab]quinoline (VIa).-~A mixture of 11.5 g (0,05 mole)
of 11-chloro-7,8,9, 10-tetrahydro-6H-cacloheptabjquinoline,” 8.8
g (0.1 mole) of 2-(dimethylaminoethylamine, 0.5 g of copper
bronze powder, and a few crvatals of T was heated in u closed
=teel evlinder at 180° for 24 hr, then treated with 11O wid ether.
The aqueous layver was separated and extracted with ether.  The
combined ether solution was washed (11,0) several times, dried,
and evaporated /n racvo. The produet was isolated ns the dihy-
drochloride ax in previous examples.

Compounds VIH d were prepaved in the =ame way.
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Hypocholesteremic Agents. 1V,

Some Substituted Piperazines
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In o pharmacological study  of chloroeyelizine'
and N-(3-phenvl-g-3-chlorophenyl-g-hvdroxyethyl)-N'-
methylpiperazine (25)" Schmidt and Martin® found
these compounds to he effective in causing a reduction
in blood cholesterol coneentration in mice although
there was an inercase in the cellular mass of the liver.
This observation prompted us to prepare related com-
pounds in the hope of finding one that would not show
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 varving degrees of lowering
of blood cholesterol but this phenomenon was ac-
companied in general by un increased cellular mass
in the liver. Many of the compounds had only weak
activity and required the uxe of a high dosage.  {p-

(1) tar Diparalene. (L Prepared in thiz laboratory by R J0 Michaels
and AL W, Weston,

2y J. L. Sehmide and DL
(1963).

Marvtin, Toricol. Appl. Pharpeicol ) T, 257



