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Abstract - 2,4-Bis{trifluorcacetyl)-l-naphthylamine (1) reacted
easily with various aldehydes in the presence of agueous ammonia
under mild conditions to afford é-trifiuorcacetyl-b-trifluoro-
methyl-1,2-dihydrobenzolh]quinazolines {2) in excellent yields.
Dehydrogenation of 2 with DDQ gave the corresponding benzol[h]-

quinazclines (3} in high yields.

Benzo[g]quinazoline and its derivatives are important heterocyclic systems, constituting
the structure of many naturally occurring products and having interesting pharmacclogical
properties as antitumer and antidepressive agen‘t:s.l"3 Besides, recentiy the development
of new methodclogies for the synthesis of various fluorine-containing heterocycles has
received an increasing interest, since many kinds of these compounds are now widely
recognized as important organic materials showing interesting biological activities for
their potential use in medicinal and agricultural scientifie fields.h'6 Previously we
reported that N,N-dimethyl-2,h-bis(trifluoroacetyl)-l-naphthylamine undergoes a novel
aromatic nucleophilic substitution with various amines,7’9=10 thiols,8’1O and alco-
no1s8:190 to give the corresponding 2,4-bis{trifluorcacetyl)-l-naphthylamines, sulfides,
and ethers in excellent yields. Later, we succeeded in applying this type of aromatic

nucleophilic substitution and the related reactions to the syntheses of naphthalene-fused
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heterccycles bearing trifluoromethyl groups, such as benzindoles,11 benzindazoles,l2
naphthisoxazoles,12 benzacridines,13 naphthothiophenes,lh benzothioxanthenes,15 benzo-
xanthenes,l5 naphthoxazines,ls’lT angé naphthothiazines.l8 In connection with these works,
we attempted to utilize 2,4~bis(trifluoroacetyl)-l-naphthylamine (i) as & new building
block for construction of fluorine-containing heterccyclic compounds and found that the
captioned compounds (2 and 3) can be easily synthesized by the reaction of 1 with alde-

hydes in the presence of aqueous ammonia.
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Scheme 1

2-Alkyl-6~trifluoroacetyl-U-trifluorcmethyl-1,2-dihydrobenzo[h]quinazolines (2a-c) wvere
readily obtained in 73-957% yields by the reaction of 17 with aliphatic aldehydes, such
as acet~, propion~-, and iscbutyraldehydes in the presence of aquecus ammenia at 50 °C

for 2k h (Scheme 1). Similarly, such aromatic aldehydes as p-substituted benzaldehydes
reacted with 1 and aqueous ammonis under mild conditions to afford the corresponding 2-

aryl-1,2-dihydrobenzo[hlquinazolines (2d-g) in 73-100% yields. In the cases of benz-
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and p-chlorobenzaldehydes, dehydrogenated products of 2f and 2g, benzo[hlquinazolines
{3f and 3g) were also formed as minor products in 27% and 18% yields, respectively.
Treatment of 1,2-dihydrobenze[h]quinazolines (2a-g) with 2,3-dichlore-5,6-dieyano-1,h-
benzogquinone {(IDQ) at room temperature for 1 h caused smooth dehydrogenation to give the

desired benzolh]guinazolines (3a~g) in 80-100% yields.
PN

In contrast to the results mentioned abowve, there was no incor- HN O
poration of the nitrogen atom of ammonia into products in the 8?3
reaction of 1 with formaldehyde (formalin) and fluorine-contain-~
ing 1,4-dihydro-2H-naphth{l,2-d]1[1,3]oxazine {(h) was solely

COCF,

obtained in 98% yield without any formation of the corresponding 4
1,2-dihydrobenzo[h]ouinazoline (2: R=H).

The structures of all new compounds (P-1) were determined from their IH-nmr and ir
spectra, together with elemental analyses.

Tn conclusion, the present method provides a facile and convenlent access to CFz-contain-
ing naphthalene-fused pyrimidines (benzoquinazolines) which are not easily obtained hy
other methods. Further utilization of 1 as a useful synthetic intermediate for the prepa-
ration of various fluorine-containing heterocycles which are potentially medicinally
active are now under investigation and will be presented elsewhere. Evaluation of biolog-

ical activities for 2-h is also in progress.

EXPERTMENTAL

Melting points were determined on an electrothermal digital melting point apparatus and
are uncorrected. Ir spectra were recorded on a Hitachi EPTI-G3 spectrophotometer. 1y
Nmr spectra were obtained with a JEOL PMX 608T instrument using CDClé as a sclvent unless
otherwise indicated. All chemical shifts are reported in ppm downfield from internal
tetramethylsilane; coupling constants (J) are given in Hz. Elemental analyses were
performed by the Microanalyses Center of Kyoto University. Chromatographic separations

were carried out on silica gel column {Wakogel C-200; 100-200 mesh). All reagents were
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obtained commercially and used without further purification., Final purification of all

products for elemental analyses was done by recrystallization.

Reaction of 2,4-Bis(trifluoroacetyl)-i-naphthylamine (1) with Aldehydes in the Presence
of Ammonia; General Procedure: To a solution of 17 (335 mg, 1 mmocl) in MeCN (5 ml) were
added the appropriate aldehyde (3 mmol) and aqueous ammonia (28 wt.%, 183 mg, 3 mmol).

The mixture was stirred at 50 °C for 24 h, the solvent was removed under reduced pressure,
and CH,ClLy {50 ml) was added to the residue. This solution was washed with Hy0 (100 =]}
and dried (NaESOh). The sclvent was evaporated and the crude product was chromatographed
using benzene/EtOAc (7:3) for 2a and b, benzene/EtOAc (5:1) for 2b-d and 2g, hexsne/
benzene {3:7} for 2e, and benzene for 2f as eluent.

In the synthesis of 24, 2e, and 4, 5 mmol of aldehyde and 3 mmol of ammonia were used

to 1L mmol of 1. The reaction with p-anisaldehyde was carried out at room temperature,

In the reacticns with beaz- and p-chlorobenzaldehydes, 3f and 3g were formed as by-prod-
ucts in 27% and 18% yields, respectively, and both separated from major components {2f
and 2g) by chromatography using hexane/benzene {1:1).

2a: yield 97%; mp 190-191 °C (CHClngtOAc); ir (KBr) 3348, 1641, 1616 em~ 'y lH-nme (CD3CN!
CDClg) 8.96 (ad, 1H, J=2, 7, H-T), 8.10 (br s, 1H, H-5), 7.92-7.37 (m, 3H, H-8, -9, -10),
6.87-6.40 (br, 1H, NH), 5.56 (gq, 14, J=7, H-2), 1.65 {d, 3H, J=7, CH3). Apal. Calcd for
C1gH pNo0Fg: C, 53.34; K, 2.80; N, 7.78, Found: C, 52.85; H, 2.77; N, T7.91.

2b: yield 73%; mp 165-166 °C (CHC13/FtOAc); ir (KBr) 3335, 1641, 1617 em™l; lH-nmr (CDgCN/
CDpCly) 9.05-8.90 (m, 1H, #-7), 8.12 (s, 1H, H-5), 7.97-7.3C (m, 3H, E-8, -9, -10), 6.80-
6.5¢ (br, 1H, NH), 5.46 (br t, 1H, J=5, H-2), 2.10-1.74 {m, 2H, CH,}, 1.07 (%, 3H, J=7,
CH3). Anal. Calcd for CqqHpoNa0Fg: C, sh,55; H, 3.23; W, 7.49; F, 30.45. Found: C,
54.25; H, 3.12; ¥, 7.47; F, 30.19.

2e: yield 95%; mp 121-122 °C (hexane/CHClg)s ir (KBr) 3343, 1643, 1614 om™t; lH-nmr 9.25-
9.10 (m, 1H, H-7), 8.33 (br s, 1H, #-5), 7.93-7.k2 {(m, 3H, H-8, -9, -10), 5.7C (br s,

1H, NH), 5.43 (4, 1, J=5, I-2), 2.20 (double heptuplet, 1H, J=5, 7, CHMes), 1.26 (d, €H,
J=7, CH3). Anal. Caled for CqgHqpNp0Fg: C, 55.68; H, 3.63; N, 7.21., Found: C, 55.263 H,

3.51s N, T.07.
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2d: yield 95%; mp 140-1k1 °C (CHClg); ir (KBr) 3360, 1691, 1647, 1616 cm =15 MH-nmr 9.08-
8.91 (m, 1H, H-T), 8.25 (br s, 1H, H-5), 7.77~7.23 (m, 5H, H-8, -9, -10, p-MeOCgHy}, 6.76
(d, 2K, J=5, p-MeOCgH)), 6.29 (s, 1H, H-2), 5.98-5.66 (br, 1H, NH), 3.70 (s, 3H, OCH3).
Anal. Caled for CppHlyNo0sFg: C, 58.413 E, 3.12; N, 6.15. Found: C, 57.95; H, 3.17; W,
6.19.

De: yield 100%; mp 138-139 °C (hexane/CHCl,)s ir (KBr) 3387, 1692, 1649, 1616 cm™1; 1H-
amr 9,16-8.97 (m, 1H, B-T), 8.32 (br s, 1H, H-5), 7.84-7.03 (m, 7H, H-8, -9, -10,
p-MeCgHy), 6.36 (br s, 1H, H-2), 6.15-5.85 (br, 1H, WH), 2.29 {s, 3H, CHz). Anal. Calcd
for CpoHyNo0Fg: C, 60.563 H, 3.23; K, 6,42. Found: C, 60.00; H, 3.0k; N, 6.37.

2f: yield T3%; mp 149-150 °C (hexane/CHC1lg); ir (KBr) 3362, 1686, 16L6, 1616 em™1; 1n-
mmr 9.00-8.86 (m, 1H, H-T), 8.19 (br s, 1H, H-5), 7.74-7.17 (m, 8H, B-8, -9, -10, Cgis),
6.29 (br s, 1H, H-2), 6.19-5.89 (br, 1H, NH}. Anal. Calcd for CoiHyoN0Fg: C, 59.72;

H, 2.86; N, 6.63. Found: ¢, 59.47; H, 2.60; N, 6.76.

2g: yield 77%; mp 157-158 °C (CHCl3); ir (KBr) 3405, 1650, 1613 em™F; 1H-nmr {CD3CN/CDC15)
9.05-8.89 (m, iH, E-7), 8.19 (br s, 1E, H-3), 7.99-7.08 {(m, 7H, H-8, -9, -10, p-ClCgH),),
6.51 (bvr s, 1H, B-2), 2.73-2.05 (br, 1H, NH). Anal, Caled for CpqHy{No0C1Fg: C, 55.22;
H, 2.43; N, 6.13. Found: ¢, 55.08; H, 2.32; N, 6.08.

h: yield 98%; mp 138-139 °C (CHC13/EtOAc)s ir (KBr) 3k10, 1688, 1661, 1621 em~L; lH-nmr
(CDgCN/CDC15) 9.07-8.90 (m, 1H, H-T}, 8.33 (br s, 1H, H-5), 8.02-7.25 (m, LK, H-8, -9,
-10, 04), 5.94 (s, 1H, WH), 5.13 (ad, 1E, J=k, 9, H-2}, 4.83 (a4, 1H, J=3, 9, H-2};
1Ynmr {CD3CN/CDC13/D50) 9.07-8.90 {(m, 1H, H-T), 8.33 {br s, 1H, H-5), 8.02-7.25 (m, 3H,
H-8, -9, -10), 5.13 {4, 1H, J=9, H-2), 4.83 (4, 1H, J=9, H-2). Anal. Calcd for

C 5HghOsFg: €, 49.33; H, 2.48; N, 3.8k; P, 31.20. Found: C, L9.L43; H, 2.47; N, 4.13;

F, 31.02.

Dehydrogenation of 1,2-Dihydrobenzo[hlquinazolines (2a-g) with DDg; General Procedure:
To a solution of 2a~g (1 mmol)} in MeCN (16 ml) was added DDQ (238 mg, 1.05 mmol) and the
solution was stirred at room temperature for 1 h. The insoluble matter was separated
from the solution by filtration and washed with CH,Cl, (50 ml). The filtrate was washed

once with 20% aq. NaECO3 (100 m1), once with Hs0 (100 ml), and subsequently dried
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(Nazsoh). The solvent was evaporated to give the practically pure products (3a-g).

3a: yield 96%; mp 134-135 °C (hexane/benzene); ir (KBr) 1720, 1609 cm™t; 1H-nmr 9.30-9.17
(m, 14, B-T}, 8.57-8.kC (m, 2H, H-5, -10}, 7.83-T.67 {(m, 2H, B-8, -2}, 3.03 (s, 3H, Cis).
Anal. Caled for CigHgN,OFg: C, 53.64; K, 2.25; N, 7.82. Found: C, 53.52; H, 2,20; W,
7.94.

3b: yield 97%; mp 145-146 °C (hexane)s ir (KBr) 1718, 1605 om*l; lH-nmr 9.34-9,12 {m,

1H, #-7), 8.55-8.39 (m, 2H, E-5, -10), 7.82-7.65 (m, 2H, H-8, -9), 3.23 {q, 2H, J=7, CHo),
1.57 (t, 3H, J=7, CHEg). Anal. Caled for Cy7H1gNpOFg: C, 54.85; E, 2.71; N, 7.53. Found:
£, 55.11; H, 2.82; W, 7.83.

3e: yield 86%; mp 129-130 °C (hexane/benzene); ir (KBr) 1723, 1605 em™l; 1H-nmr 9.32-9.17
(m, 1H, H-7}, 8.52-8.33 (m, 2H, H-5, -10), 7.77-7.60 {m, 2H, H-8, -9}, 3.55 (heptuplet,
1H, J=7, CH), 1.57 (&, &H, J=7, CHz}. Anal. Caled for CqgHipN,O0Fg: C, 55.97; H, 3.13;

N, 7.25. Found: C, 55.72; H, 3.32; N, 7.38.

3d: yield 97%; mp 210-211 °C {benzene/EtOAc); ir (KBr) 1713, 1601 em™; lH-nmr 9.50-9.31
(m, 1€, H~7), 8.67-8.40 {m, 4H, H-S, -10, p-MeOCgH)), 7.86-7.72 {m, 2H, H-8, -9), 6.97
{a, 2H, J=8, p-MeOCgH)), 3.87 (s, 3H, OCH3}. Anal. Calcd for CppHyoNoOpFg: C, 58.68;

H, 2.69; N, 6.22. Found: C, 58.50; H, 2.51; N, 5.99.

3e: yield 100%; mp 189-1S0 °C (benzene/EtCAc); ir (KBr) 1715, 1606 cm™Y; lH-nmr 9.60-9.45
(m, 1H, H-7), 8.84-8.55 (m, 4H, H-5, -10, p-MeCgl),), B.12-7.82 (m, 2H, H-8, -9), 7.35

{a, 21, J=8, p-MeCgH),), 2.47 (s, 3H, CH3). Anal. Calcd for CpoHysN,0Fg: C, 60.8k; H,
2.78; W, 6.45. Found: C, 61.11; H, 2.78; N, 6.63.

3f: yield 80%; wp 191-192 °C (hexane/CHClg}; ir (KBr) 1715, 1604 em=Y; lHenmr 9.48-9.26
(m, 1H, H-T}, 8.67-8.43 (m, 4K, H-5, -10, 06H5), 7.92-7.38 (m, 5H, H-8, -9, CgHg). Anal.
Caled for CopHygWoOFg: C, 60.01; H, 2,40; ¥, 6.67; ¥, 27.,12. Feund: C, 59.40; H, 2.34;
N, 6.91; F, 27.12. Found: C, 59.493 H, 2.34; N, 6.913 F, 26.92,

3g: yield 94%; mp 173-1T4 °C (benzene/EtOAc); ir (KBr) 1715, 1600 cm~1; lH-nmr 9.32-9.16
{m, 1H, H-7), 8.52-8.37 (m, H-5, -10, p-ClCgH)), 7.85-7.69 (m, 24, H-8, -9), 7.33 (4,
2H, J=9, p-ClCgHY). Anal. Calcd for CpHgN-OClFg: C, 55.463 H, 1.99; ¥, 6.16. Found:

€, 55.18; H, 1.97; N, 6.22.
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