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Experimental Section

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

2,4-Diamino-6-chloro-5-pyrimidinecarboxaldehyde (Ilb).- A
stispension of 3.76 g (0.03 wole) of finely powdered 2-amino-4,6-
dichloro-o-pyrimidinecarboxaldehyde® (ITa) in 2530 il of ethanolic
Ny (prepared by saturating dvy N in absolute ECOH ar 5°)
wils stirred ol room temperature for 18 he. The resnhing whine
precipitate was filtered off, washed (1,0, cold F(OH), and driad
at 80° Fe was veervstullized {rom E(OH o give 4.3 g (837,
vield) of analytically pure product which decomposed at 240
npotc vapid heating: AP 264w (e 10,8003, 305 (16,500); A
204 g (e 11,0000, 508 (18,500).  Inad. TCHLCINGO) C, H, N,

2,4-Diamino«5-{N-(p-bromopheny!)formimidoy!’ -6-( p-bromo-
anilino)pyrimidine (III, Y = Br, Z = H).--A wmixture of 8.6
g (0.05 mole) of ITh aud 25.8 g (0.15 wmole) of p-bromoaniline
wix reflixed i 250 1l of FtOT containing 1 il of concentrated
HCL A yeltow =olid gradnally precipitated from the refluxing
snlution.  After 3 hr the solid was filtered off Tron the boiling
reaction mixtire, tritnrated  with NawCO, o solution,  tiltered,
wished well with .0, and finally recrvstallized from o large
vohurne of KGO (1 g/1000 ) to yvield 15.6 g (5901 mp 269
2720 (e Ak 269 g (e 32,3000 and 364 12,0000 A2 234 mp
Te 18,0000, 278 (24,000), aud 362 1183000 a5 Cill BNy
¢, HLN.

The following compounds have also beeu <imilarly preparved:
their uv absorption bands were as expected. 2 4-1amino-H-{N-
(p-r1obyDformimidoyl]-6- (p-tohiidivo)pyrimidine (I, Y = Cll;;
Z = ), 739 yield, mp 130-135° dec. Anal. (CiHuoNg TICH
HLO) C, HL, N 24-Diamino-5- [ N-{p-todophenybformimidoyli
G- (p-iodoanilino)pyrimidine (ITT, Y = T; Z = 1), 667, viell,
mp 257-258° dee. Ltnal. (CRrTHGLNG) C) D N 24-Diamino-
H-1N -0 4-dichlorophenyhforimimidoyt] -6- (1, 4-dichloroaniting )py-
rimiidine (ITL Y, Z = Cl), 86°; vield, up 304-306° dec. A,
(CaltpChNG- THCH C) HL N

2,4-Diamino-6-(p-bromoanilino)-5-pyrimidinecarboxaldehyde
(IV, Y = Br; Z = H).—A suspeusion of 5 g of ITT (Y = B,
Zo = 1) in 1000 mtb of 0.1 N HCl was refluxed for 33 hr. The
resubring solution, which stilt contained a small amonut af iu-
soluble material, was treated with decolorizing charcoal and
filtered.  The piT of the filtrate was bronght 10 8-9 by the careful
addition of NalTCOy, aud the precipitated produet was collected
by Hhration. o was washed (cold H.0) and recrystallized
From EtOH=HL0 to give 2.04 g (61% yield) of analytically pure
product: mp 210-215°; N U268 g (e 38,8000 Y 265 i
(e 30,500), 2b6 (17,200).  .tnal. (Cylly,BeN0) C, H, N,

The following S-pyrvimidinecarboxaldehyvdes have also been
similarly prepared.  Their uv absorption bhands were ux expected.
2,4-Diamino-6-(p-tohiidine)-d-pyrimidinecarboxaldehyde (IV, Y
= Clly: Z = 1), 464 vield, mp 221-224° Apal.  (CutaNy0
¢, Mo N 24-Dinmino-6-(34-xyvlidinoy-a-pyrimidinecarhoxal-
dehivde 11V, Y, Z = ClHo was obtained divectly from IIh and
Sd-xvlidine in 324 vield, mp 205-218°0 sndd. (CulleNaG)
¢, 1, N. 24-Diamino-6-1p-iodoaniling )-3-pyrinndinecarbox-
aldehyde (1V, Y = 1o Z = H 417, vield, mp 228-250°0 Anal.
(Crolhpl N;O) ¢, HE N
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Recently a number of 4-N-substituted amino- and
arbamoyl-2,3-polymethylencquinolines  were  synthe-
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sized and found to exhibit o wide speetiim of pharma-
cological properties.'  An carlier report deseribed the
analeptic activity of aminocyveloheptaqunoline.®  In
the present commuuication the svathesiz of 11-sub-
stituted  7.8N9.10-teteahydro-6 H-cvelohepta [b fquino-
lnes and the evahition of these compounds for autide-
pressant activity is deseribed.

7.8,9,10- Tetrahydro-6H -cvelohieptalb [guinolin-1 1-

ones (Laar 1Table T were prepared by refluxing
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« Beference 3. " These componuds ave described by M. V.
Sigaly, Jr, BoJ. Brent, aud P Marvching, UL S0 Daten 3,252,045
(1066); Chew. thstr., 64, 14174 11066}, by condensing p-chloro-,
ni-chloro-, and o-chloreaniline with 2-carbethoxyeveloheptanone
with melting potnts of 360, 360, and 264-265°, respectively.
cCrnde yvield, 4 A = cthanol, B = DM, and C = pyridine -
water.  © All componnds were analyzed far €, 1, N, Where
aualvses ave indicated ouly by =viubols of the elements analvtical
restutts obtained tor those clements were within =03, of 1he
theoretical vahies.

o-aminobenzoie aeld and substituted o-aminobenzole
acids with cyeloheptanone in xyvlene while removing
water azeotropieally,  Using this procedure the vields
were much higher than those obtained on heating the
two reactants without solvent® and, in many cases, the
crude produets could be used for subsequent reactions
without further purtfication,  7,85,9,10-Tetrahydro-tH-
evcloheptalh qninoline-11-thiones (IIn~¢)  (Table 1)
were obtained by rveaction of 7,8,9,10-teteahydro-6GI1-
cyveloheptalb Jquinolin-11-ones (Ia-¢) with phosphoris
pentasulfide 1 pyridine (Scheme 1), Alkviation of
7.8,9,10-tctrnhvdro-6H- cyeloheptalb Jquinolin-11-ones
(In-1)  with dialkylaminoulkyl hahlides 1 dimethyl-
formamide and sodium  hydride vielded 11-diatkyl-
aminoalkoxy - 7.8,9.10 - tetrahydro - 6H- cyelohepta [b] -
quinolines (ITla-o0) (Table II).  Similar treatment of
ITa-¢ with dialkylaminoalkyl halides gave 11-dialkyl-
aminoalkylthio derivatives (IVa-g). 7.8.9,10-Tetra-
hydro-6H-eveloheptab]quinolin-11-ones  (In—-c) were
converted to  11-chloro-7.8.9.10-tetrahydro-6H-cyelo-
Lepta[b]quinolines (Va-¢) with phosphorus oxychlo-
ride.t Compounds Va-¢ were condensed with dialkyl-

(11 Gl KL Patnsik, AL M, Volea, Jo 30 Thadra, C P Garg, atul N Avpaudd
Jo Hed, Chem., 9. 483 19661,

21 N, Plotnikoff, J. Keith, M. Heimnuu, W, Neith, aud € Yepry, Aok
Tatevao Hhavmacadgn.. 146, 406G 11963).

o WL L Perkin, Jfr., and S0 GL Py Phaal, J, Chon, See., 18310 2583 (10287,
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TasLE I

7,8,9,10-TETRAHYDRO-6H-CYCLOHEPTA [b] QUINOLINES
R

x
Y N

Mareh 19GS
STBSTITUTED
Compd Y R
IIla H OCH,CH,N(C:H;).
IITb H OC(CH;)HCH,N (CHjs),
IIle H O(CH,);N(CHjs).
II1d 2-Cl OCH,CH,N(CH;).
Ille 2.Cl OC(CH,)HCH,N(CHjy),
IIIf 2-Cl O(CH,)sN(CHs):
IIIg 2-Cl OCH,C(CH;)HCH,N(CHj),
I1Ih 3-Cl OC(CH)HCHN(CHs)
IITi 3-Cl O(CH,)sN(CH;)
II1; 4-Cl O(CH,);N(CI;).
111k 3-OCH; OCH,CH, \( CuHy)
III 3-NO. O(CH,)sN(CHjs),
IIIm 3-CFy O(CHg)a\(CH )2
IIIn 2,4-Cl, O(CH,)3N(CHjs)a
IITo 2,3,4-(OCH3)s O(CH,);N(CHjs)e
IVa H SCH,CH,N(CHj),
Ivb H SCH,CH,N (C,H;),
IVe H S(CH, )N (CHjg)s
Ivd 2-Cl SCH,CH,N(CHj),
IVe 2-Cl SCH,CH,N(CyH;)
IVt 2-Cl S(CH,)sN(CIy)e
IVg 3-Cl SCILCILN(CLI;),
Va» 1 Cl
¥bh 2-Cl Cl
Ve 3-ClI Cl
Via H .\'HCHQCHQN(CHa).2
VIb H H(CH,);N(CHj),
Vie 2-Cl NH(CHQ);; v (CHjs)y
VIid 3-Cl H(CH,);N(CHs),

@ Reference 1.

b A = ethanol, D = ethanol—ether, E = Skellysolve B, aund F = acetone.

Yield, Recrystn?
Mbp, °C % solvent Formula®
270 dec 60 A CyoHysNoO - 2HCI
190 dec 66 D CisHyN:0 - 2HCI
245 dec 62 D CisHeN0-2HCle
290 dec 77 D CsH,3CIN,O - 2HCle
220 dec 80 D ClgHgsCINzOQHCI
260 dec 63 D CsHy:CINO - 2HCH
248 dec 54 A CyHy:CIN,0-2HCI
230 dec 78 D C,H3;:CIN,O-2HCH
320 dec 73 b Cy I CIN,O - 2HCI
238 dec 50 D CyHpCINLO - 2T1ICH
152-153 81 D C211‘130N202 -2TCH
53-55 61 E Ci4H; N30
245 dec 32 D C20H25F3N20 -2HCI
85-86 30 A CigHCLN:O?
205 dec 73 D CyH3 N0, 2HCI
69-70 64 E CisHauN,S
191-193 62 D CyoHasNoS - 2HCI
200 dec 72 D CisH2eN=S-2HCI
65-66 69 E CisHuCINGS
188-190 58 D CyHorCIN,S - 2HCI
198-200 65 D CyHyCINGS - 2HCH
177-180 73 D CaoHuCINLS - 2TICH
93-04 80 F CuHCIN
103-104 85 F CiHuCLN
86-87 74 F CiHi3CLN
190-192 35 D CsHysN3-2HCH
213-215 42 D Ci HaN5-2HCL
224-226 30 A CisHyCIN; - 2HCIH
248-250 44 D CisHyCING-2HCI

¢ 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:
caled, 7.64; found, 8.14.

caled, 61.56; found, 61.01. ¢ C:

ScHEME 1
0—A—NR; NH(CH.)»NR:
X X
Y . Y P
N N
IITa-o VIa-d
0 Cl
RS
Y | — Y B
N N
H
Ta-i Va-c
S S(CH,).NR.
X
Y | — Y )
N N
H
ITa-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) 1. J. Sargent and L. Smali, J. Org. Chem., 11, 359 (1946).

caled, 55.18; found, 54.80. / C:

caled, 56.23; found, 56.65. ¢ N:

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

Experimental Section®

7,8,9,10-Tetrahydro-6H-cyclohepta[b]quinolin-11-one (Ia).3—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);
(1) G. M. Everett in Proceedings of tlie lst 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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Nqeilepressanl ael”
Jopa cesponse

Approx LD, g, ke PoGe Rt Les

Cangpl 1p Oral 1o Oral
Ia S00 900) ++ ++
Ih 2000 >2000 4 R
L 2000 >2000) + +
Iy 750 > 1000 4+ —+
I >2000) >2000) + 44
1a 800 > 1000 + +
b 800 > 1000 ++ +
I 150 S50 + +
1Hb 60 00 4+ +
ITle 125 700 —+ -+
THhd 125 W0 + 4+
e 1001 00 4+ L4
1 150 T 4+ 4+
Itlg 100 00 4++ 4t
Itth 100 750 + +
Hh 100 850 + 4
] 500 1500 + -
HIk 125 0 - 4
FHH 125 400 4Lt 4+
It 200 1000 + “++
1T 500 L R ++
Itho 100 400 4 — 4+
IVa 400 BOH 4 +
IVh 125 600 + +
Ve 125 600 + +
IV 300 >0+ +
Ve t25 600 ++ ++
Vi 90 BOH 4+ -
Vi 300 1000 + ++
Vi 60 500 ++ +
Vb 40 20() + 3
Vie [$10] 400 + +
Vid 15 ) ++ 4+
Hutiprantine 150 400 + 4+ + 4+
Awitryptyline S0 350 + 4+ + 4+

« The dihydrochlorides were administered as 5¢¢ solutions in
water and other insoluble compotds s 267 suspensions i (.34
tragacanth to albino Swiss—Webster mice. » Refereuce 5. Dose,
25 mg/kg; activity at 4 hr,

7,8,9,10-Tetrahydro-6H-cyclohepta[b]quinoline-11-thione
(IIa).—P.S:, 44.4 ¢ (0.2 mole), was added to a stirred suspeusion
of 42,6 g (0.2 mole) of 7,89,10-tetrahyvdro-6H-cyeloheptalb]-
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 IIc¢ were prepared as above.
11-{3-(Dimethylamino)propoxy|-7,8,9,10-tetrahydro-6H -cyclo-
hepta]b|quinoline (IIlc).—A mixture of 85 g (0.04 mole) of
7.8,9,10-tetrahydro-6H-cyelohepta(b]quinolin-11-one, 2.2 g (0.048
mole) of NaH (33.2¢7 suspeusiou i1 oil), and 250 ml of DMT
was stirred and heated in an oil bath, maintained at 75-80° for
2 he under Na.o 3-(Dimethylamino)propyl chloride (9.7 g, 0.08
male) was added, dropwise, and the mixture was heated at 75-80°
for an additional 3 hr.  After cooling, the mixture was filtered
aud the filtrate was evaporated in racio. The residiie was diluted
with T and was extracted with ether. The extract was
washed (1H.0)), dried, aud evaporated. The dihydrochloride was
prepared by adding 2 equiv of HCHin ¢-PrOH to the residue (from
ether extract) in ELOTI, precipitated with ether, and refrigerated.
All other compounds (IIT) were prepared as above except that
FHE aud Hln 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 7,589, 10-tervahydvo-GH-cvelohepralhiquinoline-tt-thione, 13s
g (0.03 mole) of Nall (3290 susperion in oil), and =k o
DA was heared, with <tiveiug, av 70-73% Tov 5 hey, nnder N
The =ohmion was allowed to cool and 0 w0570 mnlel o) 2-
dinterthylimino Jerthyt chlovide wie added, dropwise. Ajter The
addition the mixture was kept an 70 757 tor -t hie Dy cooling,
the mix(ure was Hbtered and the Hhrate was evaporated (e saeio.
The vesidie was Blated with wiacr and exoacted witly erher,
The extraet was washed (HaO) and dried (NS00 Aluae re-
moval of the solvent, the residue solidified and was recrysialtlized.

Componnd ITVd was prepaved in the =uue wanner; IVH ¢
and TVe-g were ixolated as dihvdrochlorides,

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

(Vb).- 2-Chloro-7,8,0,10 - tetrahydva -G -ex clohepta[hlquinolin-
Fl-one (3% g, 1.254 mole) was added nnder stirting to SO il of
freshly distilled POCL, cooled in an ice hath. The mixune was
allowed to ware ap 1o room temperature and then refluxed for
Phr. After cooling, the mixtiure was poured over I kg of erushed
ice and =tirred fora few minmes.  After Ul at roont temperatune,
CHCly (250 mb was added and the =ohition was basitied with
NILOMH.  The aqueons kiver was separated sad extraered rwice
(CHCE). The enmibined extraet was washed {H.0), lried, and
evaparaled /i racao. The residue was recrystallized.

Componnds Va aud Ve were obtained in the same manmer.

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

cyclohepta(b]quinoline (VIa)—A mixture of 11.5 g (0.05 mole;
of 1l-chloro-7,8.9, To-tetrahvdro-GH-evelohepta [biguinoline, S8
g (0.1 woler or 2-idimethyluninodethyhkanine, 1.5 g ol enpper
bronze powder, and a {ew crvstalk of T, was heated 1t a closwd
steel eviinder ut 180° {ar 24 hr, then teeated with O and ether.
The aqueons laver was separated and exivacied with other.  The
ronthined ether solution was washed (107 several times, dried,
and evaporated /i oercvo. The produer was isolated as the dihy -
drochloride ax iu previots exarples.

Componnds Vih b were prepared in the same way.
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Hypocholesteremic Agents. [IV.

Some Substituted Piperazines
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[ o pharmacologieal study of chloroeyelizine™
and N-(8-phenvl-g-3-chlorophenyvi-3-hydroxyethyl)-N'-
methylpiperazine (25)'" Schmidt and Martin? fonnd
these compounds to he effective i ciising o rediction
in blood cholesterol concentration in mice although
there was an nerease in the cellular mass of the hver.
This observation prompted us to prepare related com-
pounds iu the hope of finding one that would not show
this adverse effeet in the liver. This hope, however.
was not realized. We prepared and tested 24 com-
pounds related to the two piperazihies mentioned above.
These compounds showed varyving degrees of lowering
of blood cholesterol but this phenomenon was ue-
companied 1n general by au increased cellular mass
in the liver. Many of the compounds had only weak
activity and required the nse af o high dosage.  [p-

(11 (a) Diparvalene. (L Vrepared ln (bis laboratory by R.J. Alielieds
anf AL W Westou,

(2) 1 L. Selounde pwl DL,
{1903).

Marti, Togicol. Appl. Thervacal,. T, 257



