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Synthesis, Properties, and Reactions of Some New Quinazoline

Derivatives *

Yasukazu YOKOYAMA
Katsuya SHIBATA
Osamu FUJII

Eiji IWAMOTO

Reaction of 2,5-bis(ethoxycarbonyl) cyclohexane-1, 4-dione [1) and 2-aminopyridine in the presence of

a proton acid yields a mixture of 6, 7, 14, 15-tetrahydropyrido (2, 1-b) pyrido (17, 2°

: 1, 2] pyrimido

(4, 5-g) quinazoline-7, 14-dione [3a)] and 7-ethoxycarbonyl-6, 9-dihydro-8-hydroxy-10H-pyrdio (2,1-b)

quinazolin-10-one (Eb].

Similar results are also obtained from the reaction of 2,5-diamino-1, 4-bis

(ethoxycarbonyl) -1, 4-cyclohexadiene ([2a] and 2-aminopyridine.

The formation of these products is

consistent with initial slow condensation of 2-aminopyridine with 1, or its amine-exchange reaction with

2a followed by the rapid intramolecular cyclization to 3a and Bb.

In contrast to ethyl acetoacetate, 1 readily reacts with 2-amino—6-methylpyridine to give 1,8 dimethyl
y Yipy g y

derivative of 3a.

pyridylamino and ethoxycarbonyl groups.

Facile ring closure may be attributed to the sterically favored disposition of the

Dehydrogenation of 3a gives 7, 15-dihydropyrido (2, 1-b} pyrido (17,2’ : 1,2] pyrimido (4, 5-g) quinazoline—

7,15-dione [10] as red crystals, which is more soluble in organic solvents but less reactive than quinacridone
y g

towards electrophiles.
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Table 1 Reaction of 1 and 2a with 2- ammopyrldmes

Reactants Reactlon Condmons - Products
~
lor2a [~ | Solvents Catalyst Temp. Time 3 6
§ SN7SNH,
g mf g °C hr g (%)

1 R=H toluene PTS” 111 20 3a *
5 5 100 0.5 3.7(53)
1 R=H AcOH — 110-120 4 3a 6b

15 15 100 4.0022) 4.2(25)
1 R=CH; AcOH — 110-120 8 3b *

15 15 100 0.5(2.5)
2a R=H AcOH — 110-120 2 3a 6a
5 5 50 0.7(11) 0.8(14)
2a R=H AcOH - 110-120 1 —_ 6a

15 33 100 13(79)
2a R=CH, AcOH — 110-120 2 3b *
5 5 50

0.3(1.5)

1) p-toluenesulfonic acid

*) Isolation of these products was not attempted in these cases.
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Table 2 Pllyﬂ(,d‘ Properties and

Compounds Mp Elemental Ana iyses

°C)H Found (Caled) % (em™1)
C H N vc=0 wvc=N wc=c 5C—H nm ( )

3a >300 68.11 3.80 17.59 1670 1630 1570 7/0 240 (19 OOO)
(68.35) (3.83) (17.70) 1530 322 (21,000)

1490
3b >300 67.57 4.91 16.30 1670 1640 1590 805 245 (33,000)
(69.77) (4.65) (16.28) 1550 343 (37,000)

1483
5 121-122  67.53 4.97 17.45 1710 1635 1575 825 240 ( 6,000)
(67.50) (56.00) (17.50) 1540 249 ( 6,200)
1473 311 ( 7,£00)

Table 3 NMR spectral data for compounds 3, 5, and 6b
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Fig. 4§ NMR spectra of quinacridone and its derivatives in conc. H,SO,. a: quinacridone;
b: quinacridone-2, 9-disulfonic acid; ¢: nitro derivative of quinacridone.
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Fig- 5 NMR spectra of 10 and its nitro derivative in trifluoroacetic acid. a: 10; b: nitro

derivative of 10.
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CHEBERC, 1R S ¥l Bl LA atByy
60°CTEHR Lz AT a (INE4.58) T
Holzo PREGHTH EAGERIHLL. 20
WS RPRL, =4 /AT HEES L. NE4L.78,
TEMW, [ REBLOCNMR 222 } Lk BT Uk
R, T—= oA =n—6, 99— b P r—8—
Eirey—10H—~w ) ¥ (2, 1—b) v v—
0—4v (6 b) TH5Z LrHERI Iz, Mp. 219—
220°C, H#HEC, 62.72; H, 4.95 ; N, 9.76%,
CisHuN,Oy & LTooEtEfilEi C, 62.94; H, 4.90; N,
9.79%, NMR% Table 3 iR Lo

(5) 2a&2—73/FYSCORIS

2a58r2—731/ )0 v5 g LAYEEGHRTC
Hiefe 50m @ vht 2 BERRIE S ¥t N LT (1 BILEEY)
wI°CCEVFA Lice ZOEBHE3 a (UE0.78)
THolze FREBET D L, HEELAPE Lice ©
DREBEFIL, B CHERLLTHD 2 2 / — ATk

Hlietk, MWEZSR L, WE0.88, Mp.300°C L)
E, ZofeaWik FEERC B, hRC X ) HIE L
Too TENH, IV IRA~Z FADBEIEL D, &b
EWE8—7 3 /T —x b F e HAF=L—6.9—
EFr—I0H—vyF (2, 1—=b]) F+vyv—10+
V(6 a)Thsb LRI H¥E, C, 63.07
s H, 5.21; N, 14.729, CyiHisNiO; & LCDEE
fi C, 63.16; H, 5.26 ; N, 14.74%, I R(em™1):
3425, 3325(—NH,), 1680, 1270, 1060( = & 5 /v )
(6) 7EIMEBIFILE2—TI/E)SCORE
7 B FAl8g2—7 1) oVvI9B LR
g 50m /e, 2 MR X Bico BUGKR T, Bk
YBEHB L THRET D L, AtMinEbhic. Al
Ry oV CERER LS, BETTER L. INE16
g, Mp.121~122°C, IR, UV, & IOXNMR=A
7 b, B TEMOKR (Table 2, 3 2R),
Atz —r+r—4H— Y F (1, 2—a) v
Vivv—4—Fv (5) THHIENMHERINT.
(7) 7€ MEERTFINLE2—T73I/—6—AFNE
e v ORIG

7 bEig= 188 b 2—T7 3 —6—AFE Y
o v11g L a EREES0m (R 2 Il g L RIS S 7,
FiEEa TLCTAM Lick 2 h, bmnic2, 6—v
AFA—4H—Y)F (1, 2—a] ¥y 3sovy—4—
v (1) LRbhBAX, PHBHBLTWARTT,
BEGHEWETH > 1co 2T, THICIBNRAER %
ettt R BE T2 &, A0k mA0
Hilto ZhEFRL, PEOKTHE L, INES.5
€, IRBIVNMR =A~7 p ABHIE LIFER, N—
(6—2FL—2—¥ VL) T tHEE7 I (8)
ThDHEENERIRT, b pofics, TxE
DT 2~ 3FOERYOEMENTLCI X hBIE SR
25 WThd MEECE I o Tce 8 DAFTEN, 14.72
9 (EfE14.58%), 1 R(em1):3225 (—NH-—),
3050 (v v o vigko CH), 2920(—CH;), 1600, 1540,
1310 (7 1 ¥), NMR (CDCl; B CcRIELRS
{#) 2.10 (—CH,—), 2.18 (75D CHs), 2.39
(v vin CH,), 6.80, 7.55, 8.06 (v )
¥), 9.9 (—NH—),

(8] 3 adBAkER

3allg, m—=tr~NyEyvALKRVEET L) YA
10g, iy - & (Q0ZKER) 108 L%, =Fv v 7
Y =2 — s 100m § Fe135~140° Cy 2 IEREIINEA L 7o K
R THREAL, EE (3% TPt oL, Ak
PR Lo = OFESEFRL, # 2/ — A THRELR

€ 29)
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%, 60°CTREtR L7zo B 9 &, Mp. 300°CLA ko, 75
FaH, IR, UV, K EIONMRA~Z |} L0 RIEC
LD HERRE LR, RMegwi, 7, 15—oer
EVF (2, 1—=b] EUF (L7, 271, 2] vy 3y
(4, 5—8) 2+ 0v—7, 15—+ (10) TH
LDTENRBD LT 5T, S C, 69.01; H, 3.25
s N, 17.759%, CigHyoN4O, & LTosHEE C, 68.79
s H, 3.18; N, 17.83%, T R(cm~1):1690(C=0)
1640 (C =N), 1550, 1470, 1440 ($FATL)e %84t
AEA~2 b (Fig. 2, 3), NMR#z -7 I o (Fig.
5a),

(9] #4921V FrDRILKAE

FFI7 VNS ERIRENESOR WAL, 90°CC¢7
PRI L CRUG S ¥, IGETHBHIL, K508 %
Mz % &, BEROELBYIE LD TP L. = O
BUIOKICHEM Llce & OKEIIC, BEET A ¢ = v Ak
BRAEMZ B &, RCREDFHREIEWHER Uico I
B4 8o THENMV, BIONMRARY | L X bR
EMBRLIEZA, FF7VUFv—2, 9— A kY
e7h 3 =0 mBTh DT EARER I N0 HHFEN,
4.885 S, 10.00%zh kb, N/SHi 1/1k7%0,
ANV BERED 2{HEA SN b #E 2 fre NMR 222
Fsv (Fig. 4b), TR :1625 (C=0), 1180, 1040,
620(S0,),

(10) #+4y ko= rnaik

77 VF V5 8RR OmCHEN L, Fob
ik (60%) 108 &Mz 5 &, WELBHLE Utce +0
T E 2B R LActg, koK 400ce Hhic iy ¥ A A
o TMEWBATFIRL, KT L%, 60°C THtg
Lico IWE6 8, THEMHTE IONMRA <=2 Ll
BLIh = b D & B (B R X h -
o 44T C, 51.5; N, 13.86%, N/C4.7/20,
NMR A~z o (Fig. 4¢), IR (em-1) : 1510,
1345(NO, 136 < 3R RIR),

(11 100= ok

WEREES0 g A, 10 58 A L, FEREE208 % i
2T, 130°CT THRIMEA L T RIS S ¥1eo RIGIKT
t#, KAK1000ceH T I ¥iATr & #afE B H Lico &
DFEFATIRL, K TPHE Lok 60°C CHl Lic, IV
B4 8. TENE LU NMR 2 ~<2 bk HIE LT

2, = P R EOBEBRADELE Ui o oo 4
¥ifi C, 54.42, N, 17.00%, N/C=5/18, NMR =
~<7 ks (Fig. 5b), IR (em=1): 1725 (C=0),
1625 (C=N), 1500~1450, 1330 (—NO,),

(12) 100X L kR9E

FERERER (30%) 308 rh-¢, 10 3g %#100° Cic 3 IHfe]
MERUo BUGHE T4, Kk 500ce i ¥R, 2 U
TEHMERR AR Ui, = D5, A¥T 5 & ko
Figm&rn, 60°C TR Le I RARZ FARAIE
LIcRER, REGDI0TH » 1o [HILE 2 £,

o, THE/E LIONMR A7 P ARTIELT
T E S R R LR TE MR E R TR0 A
CREHh A L& T

ZOWFTFF YK VEBOMEO—BE LTI
Hbihlce -

(Fsds, Zo@fgeo—ik, Bull. Chem. Soc. Jap.,
48, (2)591~595 (1975) WHsk L b DTF,)
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