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was diluted with an equal volume of petrolenm ether, to afford
2.12 g (309,) of the crnde 15d in two crops, mp 161-162 and 158.5—
159.5°, identical by infrared spectra and thin layer chromatog-
raphy. A portion was chromatographed on a thick layer plate
of silica gel, developing with EtOA¢-CHCl; (1:1) to afford 15d
that was crystallized once for the analytical sample.

1,3-Ditrityl-5-[(2-hydroxyethy! )(2-mesyloxyethyl)amino|uracil
(18).—A 1.04-g (9.1 mmoles) portion of MeSO,Cl was added to a
cold (-10°), stirred solntion of 2.00 g (2.86 mmoles) of the bis-
hydroxyethylaminonracil 15d. The solntion was stirred for 2
hr at 2°, then partitioned between 200 ml of toluene and 300 ml
of HsO). The organic layer was washed with two 200-ml portions
of H,0, dried, concentrated to ca. 20 ml, then dilnted with an
equal volume of petroleum ether to atford 1.9 g (889 ) of 18.

In a similar way, 19 wag prepared from 15d and p-toluene-
sntfonyl chloride. The same procedure, when applied to 15a and
15b, gave the bistosy! derivatives 16a and 16b, respectively.

1,3-Dibenzy!-5-{bis(2-fluoroethy!)amino]uracil (17b).—By the
literature procedure,® a mixture of 5.0 g of anhvdrous KF and
5.00 g (7.1 mmoles) of 1,3-dibenzyl-5-[bis(2-tosyloxyethyl)-
amino]uracil (16b) in 7.5 g of N-methyl-2-pyrrolidone was
heated at 160-175° for 40 min to afford 2.69 g (96%,) of crude
17b which was purified by plate chromatography-
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The synthesis and antitumor evaluation of a number
of 2,4-diamino-6-arylaminopyrimidines bearing various
functions substituted at position 5 of the pyrimidine
moiety (I) have been reported from our laboratories in

,NY\Y\[O

NH,
I

recent years.2—* Among these compounds, the 6-(halo-
gen-substituted anilino)pyrimidines with a 5-nitroso
group demonstrated interesting activity against Adeno-
carcinoma 755 tumor system.? For the retention of
biological activity, available information indicates that
substitution at position 5 is restricted to a particular
size (comparable to -N=0) and its electronic effect
(electron withdrawing). This is illustrated by the fact
that the corresponding 5-cyano® and 5-uitro* derivatives
possess similar biological activity but the 5-ethyl,
5-bromo, and 5-carbamoyl derivatives were inactive.?

(1) This investigation was supported by the Cancer Chemotherapy
National Service Center, National Cancer Institute, National Institutes of
Health, Public Health Service. Contract PH-43-65-94.

(2) D. E. O’Brien, F. Baiocchi, R. K. Robins, and C. C. Clhieng, J. Med.
Pharm. Chem., 5, 1085 {1962).

(3) D. E. O'Brien, F. Baioechi, R. K. Robins, and C. C. Cheng, ibid.,
6, 467 (1963).

(4) D. E. O'Brien, C. C. Cheng, and W. Pfleiderer, tbid., 9, 573 (1966).
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As a continuation of this study, synthesis of the corre-
sponding 3-carboxaldehyde derivatives wus initiated.

A search in the literature revenled that 5-pyrimidine-
carboxaldehydes muy be prepared by ozonolysis of
ethylenic groups,® by hydrolysis of nitromethyl groups,®
and by proper conrversion of eyano,” carboxy,? trichloro-
hvdroxyethyl,® aud hyvdroxymethyl® groups. I'ormyl
groups have also been mitroduced directly by acylation
reactions, ' '3 aud by the Reimer- Tiemanu reaction.™
Receutly, it was reported by Klotzer and Herberz that
2-amino-4,6-dichloro-3-pyrimidinecarboxaldehvde (IIa)
was prepared in good yield from 2-amino-4,6-pyrimi-
dinediol by a modified Vilsmeier-Haack synthesis. 118
This material was therefore used as the starting material
for the present investigation.

When IIa was stirred with ethanolic ammonia at
room temperature, 2 4-diamino-6-chloro-3-pyrimidine-
carboxaldehvde (IIb) was obtained in good yield.
Treatment of the intermediate IIb with 2 equiv of a sub-
stituted aniline in refluxing ethanol yielded the anils of
2,4-diamino-6-(substituted  anilino)-3-pyrimidine-car-
boxaldehyde (III), with characteristic ultraviolet ab-
sorption maxima in the 350-360-mu region at pH 1
and 11. The desired 24-diamino-6-(substituted amni-
lino)-5-pyrimidinecarboxaldehydes (IV) were readily
obtained by acid hydrolysisof IIT110.1 N HCl. These
products do mnot possess any ultraviolet absorption
maxima above 340 my in either pH 1 and 11.

HzNYN I Cl

NN-cHo
R NH, N
Ia, R=Cl
b R=NH,
Z
Y
0
CHO
IV

These 5-pyrimidinecarboxaldehydes (IV) displayed
no significant anticancer activity against leukemia
L1210 and Walker carcinosarcoma 256,

(5) (a) H. Kondo and M. Yanai, J. Pharm. Soc. Japan, 87, 747 (1937):
(b) E. Ochiai and M. Yanali, 1bid., 68, 397 (1938).
(6) F. E. King and T. J. King, J. Chem. Soc., 943 (1947).

(7) M. Delépine and K. A. Jensen, Bull. Soc. Chim. France, 6, 1663
(1939).

(8) D. Price, E, L. May, and F. D. Pickel, J. Am. Chem. Soc., 62, 2818
(1940).

(9) R. Hull, J. Chem. Soc., 4845 (1957).

(10) R. E. Cline, R. M. Fink, and K. Fink, J. 4Am. Chem. Soc., 81, 2521

(1959).

(11) M. Ridi and P. Papini, Gazz. Chim. Ital., T6, 376 (1946).

(12) M. Ridi, ibid., 79, 175 (1949).

(13) W. Pfleiderer and G. Strauss, Ann., 612, 173 (1958).

(14) R. H. Wiley and Y. Yamamoto, J. Org. Chem., 25, 1906 (1960).

(15) W. Klstzer and M. Herberz, Monatsh. Chem., 96, 1567 (1963); c/.
A. Vilsmeier and A. Haack, Ber., 60B, 119 (1927).

(16) A similar preparation of 4,6-dichloro-3-pyrimidinecarboxaldehyvde
by the reaction of 4,6-dihydroxypyrimidine with a mixtyre of phosgene
and dimethyvlformamide was recently reported by H. Bredereck. G.
Simchen, A. Santos, and H., Wagner, Angew. Chem., T8, 717 (1966), ¢f. Z.
Arnold, Collection Czech. Chem. Commun., 24, 4048 (1959).
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Experimental Section

Where analyses are indicated oudy by symbols of the clemencts,
avalytical results obtaiied for those elements were witlde =0.3¢,
of the theoretical valnes.

2,4-Diamino-6-chloro-5-pyrimidinecarboxaldehyde (Ilb).- A
snspensioncof 3.76 g (0.03 mole) of finely powdered 2-amiro-4,6-
dichloro-H-pyrimidinecarboxaldehyde® (I1Ta ) in 230 mt ol ethanolic
NIl (prepared by saturating dry Ny in absolnte EtOLH at 5°)
wils stirred at room terperntnre for 18 hr. The resulting white
precipitate was filtered off, washed (11,0, cold FtOH), miad dried
at 80° e was reeryvstullized {rom FtOH 10 give 4.3 g (837,
vield) of wadytically pire prodact whieh decomposed at 240°
apotc rapid heating: A2 204 mg (e 10,800), 305 (16,500); A2
204 g Le 11,0000, 303 (18,5005, Anal. (CILCINGO) C, H, N,

2,4-Diamino-«3-{N-(p-bromopheny!)formimidoy!!'-6-{ p-bromo-
anilino)pyrimidine (II, Y = Br, Z = H).--A mixture of 8.6
g (0.05 nmole) of ITh and 25.8 g (0.15 mole) af p-bromoaniline
witx reflixed i 250 ml of FtOT contaitdig 1l of coneentrated
HCL A vellbw salid gradnally precipitated from the refluxing
solntior.  After 3§ la the solid was filtered olf from the boiling
redetion mixture,  titurated  with N CO, solntion,  tiltered,
wushed well with 1L.O, and finally recrvstatlized from a large
volime of ItOTT (1 g/ 1000 ml) to vield 15.6 g (591 nip 269~
272° deet At 209 g (e 32,300) and 364 (12,000) ;0 AL 234 g
fe 18,000, 278 (24,000), nud 362 (18,3000 Anal. 5 CsH BNy
¢, T, N.

The following componnds have alko beeu simikinly prepared:
their uv absorption bands were as expected.  2,4-Diamino-H-{N-
i p-totyDtormimidoyl]-6-(p-tohiidino )pyrimidine (I11, Y = Cll;;
Z = 1), 739 yield, mip 150-135° dec.  tnal. (CrlloNg- TICT
LO) ¢, N 2,4-Diamino-5-[N-{p-iodophera-hformimidoyt]
G-{ p-iodomdlino)pyrimidine (I11, Y = T; Z = [1), 667, vicll,
mp 257-258° dee. Llnal. (ChIaleNy) C) 1N 2,4-Dimnica-
-] N-t3,d-dichloropheryhformimidoyt] -6-03,4-dichloroadbive )pa-
rimidine (111, Y, Z = Cl), 86%; vield, ng 304-306° dec. dand.
1CHLCUNg- THCH C, H, N

2,4-Diamino-6-(p-bromoanilino )-5-pyrimidinecarboxaldehyde
(IV, Y = Br; Z = H).—A suspeuzion of 5 g of IIT (Y = Br;
70 = 1) in 1000 mt of 0.1 X TTCH was refinxed for 3 hr. The
resulting solntion, which still contained w1 small amount «of {1
soluble material, was treated with decolarizing churcoal nad
fittered.  The piT of the filtrate was bronght to 8-9 by the careful
addition of NalTCOy, nud the precipitated proditet was eollecled
by fittration. It was washed (cold H,0) awd recrvstallized
from EtOTI-11.0 to give 2.04 g (61° vield) ol analytically pure
product: mp 210-215%; MY 268 mp (e 33,800); 10N 265 mp
Le 30,500), 206 (17,2000, .Inal. (CulL,BrN.O) C, I, N,

The following S-pyrimidinecarboxaldehvdes have also beeie
siniburly prepared.  Their nv absorption bands were ax expected.
2,4-Dinmino-6- p-tolnidine)-3-pyrimidinecarboxaldehyde IV, Y
= Clli; Z = 1), 469, yield, mp 221-224° Anal. (CLllN,O)
C, M N, 24-Dinmino-0-(3,4-xylidino 3-5-pyrimidinecarboxal-
dehvde 1V, Y, Z = Cly) was obtained directly from IIh anil
Syd-xvlidine in 3240 vield, mp 215-218°0 Llnal. (CelhaN:O0
¢, I, N, 24-Diamino-G-{p-iodoandline )->-pyrimidinecarbax-
wldehiyde (IV, Y = 1: Z = H), 417, vield, mp 228-230°. {nol.
(O INGO) ) L, N

Acknowledgment.-—71he nuthors wish to thank Mr-
Leland R. Tewis, Mrs, Margaret L. Rounds, and Mo
Jolmr R. Gravatt for their vialuable assistance in per-
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Recently v number of 4-N-substituted amiito- and
arbumoyl-2,3-polyniethylenequinolines  were  synthe-

Vol 11

sized nd found to exhibit a1 wide speetrum of pliarnia-
cological properties.’  An carlier report deseribed the
atzleptic activity of aminocyvelaheptaguinoline.®  In
the present cammunication the svnthesis of 11-sub-
stituted  7.8,9,10-tetrahydro-6H-cyelohepta[h |quino-
lines and the evaluation of these compounds for antide-
pressant netivity is deseribed.

7.8,0.10- Tetralydro-GH -evelohepta b Jquinolin-1 t-

ones  tlaar Table 1) were prepared by refluxing

Tanre 1

TN I0-Trreanybea-Gl-cyenodrrralhluiNorin-T1-oNEx

AND =TE-TraN s

Yield. Reerystnd

Cowpd N Y Mp, <! : <olvent Foemain”
la* O 11 30 1 lee X2 \ C411aNO
1 O 2.0 AR Lee T8 \ CLILCINO
1e* O 8.1 W dee 607 A Call,CINO
ind Q 1-C 271 dee 50 \ CullL CING
Te O 3-0C1L 311 e 28 \ CrirNO:
1f O 3-NO2 335 Wlee o 1 Culby N0
Tu O HE N : S A CullulaNO
Ih 8] 2,10 1% AV ¢
1 ) 2801 I 17 \ (
1la A 11 B [ (

11 h pS e « ¢
e s 30 50 1! CiullCINR

v Reference 3. * These componuds are described by M. V.
Sigal, Jr, BoJ. Brena, md Po Marching, UL S0 Patent 3,232,944
(1966); Chene. Lhstr., 64, 14174 (1066), by condenxing p-chloro-,
m-chloro-, aid o-chloroaniline with 2-carbethoxyeveloheptatowe
with meliing points of 360, 360, and 264-265°, respectively.
< Crnde vield, 2 A = cthanol, B = DMIY, and C = pyridine -
wiier. Al compontdds were anelyzed tor ¢, H, N Where
arabvses are indicated ordy by =vmbols of the elements neabviiesd
restifts obtained for those elements were withite 2ust’, of the
theoreticil values.

o-unmiinobenzaie acid and substituted o-aminobenzoie
aeids with eveloheptanone i xyvlene while removing
water azeotropically,  Using this procedure the yields
were much higher than those obtained on heating the
two reactaits without solvent® and, m many cases, the
crude products could be used for subsequent reactions
without further purtfication.  7,8,9,10-Tetrahyvdro-6H-
evcloheptalh jquinoline-11-thiones (ITa-¢)  (Table 1)
were obtained by reaetion of 7,8,9.10-tetralydro-GH-
eveloheptalb lquinolin-11-ones (Ia-e¢) with phosphorus
pentasulfide in pyridine (Scheme 1), Alkyvlation of
7.8.9,10-tetrahvdro- 6H-cvelolieptab Jquinolin-11-ones
(In-1) with diadkylaminoalkyl halides i dimethyl-
formamide and sodium  hydride vielded 11-dialkyl-
aminoalkoxy - 7.8,9,10 - tetrahydro - 6H- evelohepta[b] -
quinolines (IT1a-o0) (Table II).  Similar treatment of
ITa-c¢ with dialkylaminonlkyl hialides gave 11-dialleyl-
aminoalkylthio  derivatives (IVa-g). 7.5.9,10-Tetra-
hydro-6H-cvclohepta [bJquinolin-11-ones  (In-c) were
converted to 11-chloro-7.8.9,10-tetrahydro-6H-cvelo-
heptablquinolines (Va-e¢) with phosphorus oxyelilo-
ride.t Compounds Va-c¢ were condensed with dialkyl-

d1e Gl KL Parnedk, AL M, Vohrea, J. 30 Bbelea, C P Gaeg, aned N Anad
Jo Wed, Chem., 9, 483 119665,

25 N, Plotaikoff, J. Keith, M. Teimnnu, W, Keith, awl €. Perry, Aok
s, Phacmacodgn.. 146, 100 1196G3).
4 WL L Perkin, fr., and S0 G, P P, Jo Chen Sec., 181, 27818 (14285,
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