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Absgtract Reaction of é-arylaminouracils (I} with carbon disulfide
in the presence of sodium hydroxide and subsequent methylation with
dimethyl sulfate gave the corresponding 1,3-dimethyl-5-methylthio-
pyrimido[4,5-biquinoline-2,4 (1H, 3H}-diones {(II). Raney-nickel desulfu-
rization of II afforded the corresponding 1,3-dimethylpyrimido(4,5-b]-
quinoline-2,4-(1H,3H)-diones (1,3-dimethyl-5-deazaalloxazines) {VII)

in good yields.

Carbon disulfide has been shown to be a useful reagent for the synthesis of

1)

various heterocyclic compounds™’' . It was previously reported that the condensation

of G-aminouracils with carbon disulfide afforded the corresponding enamino carbo-

2}

dithivates, methyl 9-amino-5-carbodithivates, in good yields”™ . We have investigated

3)

the application of the above reaction to the synthesis of 5-deazaalloxazines™’. The
present paper describes a new synthesis of 1,3-dimetnylthiopyrimido(4,5-blguino-
line-2,4-(1H,3H) -diones by the reaction of 6-arylamino-1,5-dimethyluracils with
carbon digulfide and dimethyl sulfate.

The reaction of 6-arylamino-1,3-dimethyluracils (Ia-e) with excess carbon
digulfide in the presence of sodium hydroxide and subsequent methylation with di-
methyl sulfate gave the corregponding 1l,3-dimethyl-5-methylthiopyrimido[4,5-bj~
guinoline-2,4 (1H, 3H) -diones (IIa-e} in the yields indicated in Chart.

When the reaction mixture of>Ia with carbon disulfide in the presence of
sodium hydroxide was treated with 10% hydrochloric acid instead of dimethyl sulfate,
two products ; 5,7-dimethyl-4,6-dioxo-3H,4H,6H~1,2-dithiclo[3,4-4]pyrimidine-3-
thione {IIT} (trithione derivative), orange néedles, mp 233°, and 5-mercapto-l,3-

dimethylpyrimido(4,5-blquinoline-2,4(1H, 3H) -dione (IV), yellow needles, mp 228°,
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vKBr
max

UV“ﬁ:gH“m‘l°931= 235(4.10), 291(4.32), 395(3.75); NMR(CF,COOH}8: 3.52(3H, s, N-CH,),

KBr_ =1 . EtOH
maxC® ¢ 1695, 1620(C=0); UVA_“nm

was obtained in 33 and 21% yields, respectively. [III: IR Cm—l: 1710, 1665{C=0):
3.85(3H, s, N-CH;); Mass m/e: 246(M"). IV: IRv
{loge): 239(4.51), 251(4.54), 265{4.56), 325(3.95), 394(3.84); Mass m/e: 273(M+)].
The mechanism of the formation of IITis thought as shown ih Chart.

In the case of Ia with carbon disulfide and dimethyl sulfate, followed by
treatment with sodium hydroxide, twoc unexpected products from those of the above
reaction were obtained. These were methyl N-phenyl-N-(1,3-dimethyl-6-uracilyl)di=-
thiocarbamate (va), mp 193° (33%), and methyl 6-anilino-1,3~dimethyluracil-5-dithio-
carboxylate {enamino carbodithicate) (VI}, mp 143° (6%). The structures of Va and
VI were assigned on the basis of the IR and NMR spectra and by the transformation

¥B -1

r
of VI, [va: IRvmaxcm

s, N—CHB). 3.46(3H, =, N-CH3), 5.78(1H, &, 5~H), 7.30-7.52(5H, m, Ph-H); VI: IRv

: 1700, 1660{C=0}; NMR(CDC13)6: 2.58(3H, s, S~CH3), 3,32(3H,

EtOH
max

cm_l: 1708, 1635{C=0); NMR(CDCl3)6: 2.5B(3H, s, S—CH3), 3.,10(3H, s, N—CH3), 3.42(3H,
s, N-CH,), 7.48-7.68(5H, m, Ph-H), 14.08(1H, bs, N-H}]. Heating of VI in diphenyl
ether at 250° for 20 min gave a cyclized product, IV, in 97% yield. This cyclization
is a new reaction and will become of a convenient method for the preparation of
quincline derivatives. Methylation of IV with dimethyl sulfate in the presence of
sodium hydroxide in dimethyl sulfoxide under a usual manner gave Ila in a good yield.
On the other hand, the reaction of Ib with carbon disulfide and dimethyl sulfate in
the presence of godium hydroxide under a similar condition did not give the enaminoc
carhodithicate type compound (VI), but afforded two products, N-carbamate (IV},
colorleas needles, mp 172°, and IIb in 42 and %% yields, respectively.

Raney-nickel desulfurization of IIa-d afforded 1,3-dimethylpyrimido(4,5-bl-
quinoline~2,4(1H,3H) -diones (VIIa-d) in good yields. Compound VIIa was identical
with an authentic sample prepared by Yoneda's method4). Treatment of ITa and Ile
with hydrogen peroxide in acetic acid at room temperature for 5 hr gave 5-hydroxy

{or 5-~oxo} derivatives (VIIIa and VIIIb) in 63 and 40% yields, respectively.
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mp{°C) Yield
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physical Properties of Pyrimido[4,5-blguincline-2,4(1H,3H)-diones

KBr__~-1 EtOH

ITa) IRv cm T : 1705, 1665(C=0). UVAmax nm{log e}: 220(4.33), 246(4.54), 268

IIb) IRv cm “: 1705, 1660(C=0). UVlmax

I1Ic) IRy _.Cm "z 1705, 1660(C=0). vamax

118) rv¥Bfen™l: 1700, 1655(c=0). ovaE®

IIe) IRUmaxcm : 1705, 1660 (C=0}. UVA

VIIh) IRv om ~: 1700, 1655(C=0). kama

1)

2)

3}
4)
5)

max
(4.54), 322(3.85), 386(3.77). NMR(CDC13)5: 2.60(3H, s, S—CHB), 3.50(3H, s,

N—CHa), 3,.78(3H, s, N-CH3), 7.51(1H, dt, J=2, 8Hz, 7-H), 7.74{(1H, 4d, J=2,

8Hz, 9-H), 7.92(1H, 4t, J=2, 8Hz, B8-H), B.62(1lH, 44, J=2, BHz, 6-H).

b -l BtOH  (log c): 226(4.30), 254(4.55), 270

{4.58), 324(3.80), 396(3.77). NMR(CDClB)S: 2,52(3H, s, T-CH3), 2.57(3H, s,
S—CH3), 3.49(3H, s, N-CHs), 3.74(3H, s, N-CH3), 7.58(1H, dd4, J=2, BHz, 8-H}.

7.91(1d,dt, J=2, 8Hz, 9-H), B.39(1H, 4, J=2Hz, 6-H).

XBrem ™t EtOH " (log e): 224(4.32), 268(4.67), 317

{3.71), 406{3.74). NMR(CDC13)6: 2.58(3H, s, S—CHB}, 3.48(34, s, N—CH3), 3.76
(3H, s, N—CH3), 3.96(3H, =, O—CH3), 7.53(1H, d4d4, J=3, 10Hz, 8-H), 7.96(1H, 4,

J=10Hz, 9-H), 8.02(1H, 4, J=3Hz, 6-H).

EtOH

% nm{log €): 230{4.44), 272(4.65), 348

max
(4.22). NMR{CDClB}G: 2,.59(3H, s, S-CH3), 3.50(3H, s, N—CH3), 3.78(3H, s,

N-CHB), 3.99(3H, s, O—CH3), 7.18(1H, 44, J=2, 9Hz, 7-H), 7.26(1H, 4, J=2Hz,

9-H), 8.61(1H, d, J=9Hz, 6-H}.

KBr -1 EtOH

max
(4.64), 324(3.74), 400(3.65). NMR(CDC13)6 2.61(3H, s, S—CHa), 3.53(3H, s,

nm{log €): 230(4.34), 248(4.39), 283

N-CHB), 3.85(3H, s, N—CH3), 4.07(3H, s, O—CHB). 7.19(14, 44, J3=1, BHz, 5-H),

7.52(1H, 44, J=8, BHz, 7-H), 8.23(1H, 44, J=1, 8Hz, 6-H).

KBr -1 EtCH

x nm{log ) : 225(4.32), 246(4.56), 256

max
(4.66), 312(3.77), 370(3.57). NMR(CDC1l,)é: 2.51(3H, s, 7-Me), 3.530(3H, s,
N-CH4)}, 3.BO(3H, s, N-CH,), 7.70(1lH, dd, J=2, 10Hz, 8-H}, 7.84{1, 4, I=2Hz,

6-H), 7.%96(1#, 4, J=1CHz, 9-H)}, 9.05(1H, s, 5-H).
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