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Abstract: An efficient preparation of fused [2Hguinazolinones anthelmintici’ and antianaphylacfie activities. More-

has been developed utilizing polymer-supported reagetis. (Over’ It. I.S used eXte?.swely as. a remedy 'Fo cold, cough,
Vasicinone was converted into its dione by oxidation with poipronchitis and asthrian thelndian Ayurvedic System of
(4-vinylpyridiniumdichromate). An efficient method has been deMedicine 3S-(-)-Vasicinone has been claimed to have
veloped for the synthesis af)¢ and ()-vasicinone via asymmetric better bronchodilatory activity than its racemic form and
reduction of pyrrolo[2,bjquinazoline-3,9-dione by employing has been synthesized in this laboratbiy a chemoenzy-
NaBH,/Me,SIiCl as the reducing agent and polymer-supporteghatic method and lipase-catalyzed resolution of the
chiral sulionamide as catalyst. ~ racemic mixture. An approach developed by Argade and
Key words: polymer-supported reagents, fused [Blduinazoli-  co-workeré® employed §)-acetoxysuccinic anhydride as

nones, oxidations, vasicinone one of the starting materials.

o 0o
A major role has been played by solid-phase chemistry @N N
revolutionizing certain areas of chemistry, particularh //A;> Qm
combinatorial synthesis. Solid-phase synthesis is instr N OH N
mental in building compound libraries efficiently. HOW- (+)-vasicinone (10) n = 1: Deoxyvasicinone (6a)

ever, progress of the reamt and compound loading o-OH, (d)-Vasicinone (10S) n =2:6,7,8,9-Tetrahydropyrido-
. . . .. -OH, (I)-Vasicinone (10R) [2,1-b]quinazolin-11-one (7a)

determination on the polymer usually require specialize &

techniques and analytical equipment. Furthermore, cleasigure 1 Biologically active fused [2,blquinazolinones

age of the compound from the polymer at the final step is

also a requirement. Therefore, an attractive alternativeds, ntiopure or enantioenrichegealcohols are impor-

the use of polymer-supported material as reagents mst_qg]cﬁ building blocks for the synthesis of natural products,

as anchors for the substrates. Polymer-assisted solutigp;;

p . al ligand auxiliaries, biologically active compounds
phase (PASP)synthesis has many advantages over COpy catalysts. However, a method for their preparation,

ventional solution-phase and solid-phase chemist%,hich usually involves an asymmetric reduction of

Some of these include monitoring of the reaction in realy,chiral ketones, that does not need the use of column
time by conventional methods, easy reaction optimiz hromatography is highly desirable

tion, and no residual functionality from bead attachment ) ) ) ) ]
in the final product. In conjunction with our earlier studies on the use of poly-

er-supported reagents for the preparation of the pyr-
lo[2,1<][1,4]benzodiazepine ring systeinye herein
estigated the synthesis of fused [B]duinazolinones
@nhd related analogues, including vasicinone, employing
bolymer-supported reagents. In the first step 2-azidoben-
Bic acids {a—) were coupled with different lactan2s
%?nploying N-cyclohexylcarbodiimideN'-methyl poly-
styrene A)®P to give N-(2-azidobenzoyl)lactams3{5)

A number of quinazolinone alkaloids have been isolate:
from various plants, animals, and microorganisms an
also synthesized because of their well-known biologic
properties. The development of a new, practical, synthe
ic strategy employing polymer-supported reagents to t
synthesis of such bioactive quinazolinone alkaloids is
important and challenging task. DeoxyvasicinoBa) (

and vqsicinqnel(O) and pyrido[2,]_la]quinazo|inone [C) (Scheme 1§. Convieniently, the excess of acid and the
alkaloids (Figure 1) have been isolated from the ae”é?ea by-products can be simply filtered off from the azido
parts ofAdhatoda vasica(from the family Acanthacea, |,c1ame3 5. Upon intramolecular azidoreductive cycliza-

Sankrit-Vasaka), an evergreen subherbaceous bush. SQRI& of the azido-lactams employing polymer-supported

synthetic routes havg been reported fo_r the pr_eparati_(_)ntﬁ) henylphosphineR),% the fused [2, B]quinazolinones
deoxyvasicinoné,which possesses antimicrobial, antiin, e tormed in good overall yields (Table @8, 90—
flammatory and antidepressant activitidgasicinone ex- 9896)10 o

hibits antitumouf?? bronchodilatory, hypotensivé, o o ]
Bromination of deoxyvasicinoné&sa—c by employing the

, polymer-bound brominating agef@ (Amberlyst A-26,
/S\mé‘nig iﬂﬁg’ei\gﬂbﬁgéggn?gggag 28(2)6 Br,~ form)®d gives allylic monobromo derivativeda—c!*
DOI: 10.1055/8-2006-95148.2; A.l't |b: D17806ST in excellent yields (>98%). These bromo-substituted
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ar*=R"=H n=2:4a-c

n=3

bR'=H,R?>= Me CEa
cR'=CLR?=H O_;th oae
o CH2C|2, r.t.,
96-98%

Scheme 1 PASP synthesis of fused [2hlquinazolinones
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deoxyvasicinones gave the acetylated derivatives upon
treatment with the AcOform of Amberlyst A-26 D).
Racemic vasicinoneslQa—<)'? were then obtained by
treatment of these acetylated intermediates with boro-
hydride exchange resia in the presence of Pd(OAC}
Oxidation of the racemic vasicinond®a-c was then
effected by using poly(vinylpyridinium dichromatdj)(

to give dioned 1a-c.®%13 Enantioselective reduction of the
dioneslla— by using polymer-supported chiral sulfon-
amideH in the presence of NaBHWe,SiCI?9 afforded the
optically active [)-vasicinones10S)a—c.1* Alternatively,
enantioselective reduction of the diones by using
polymer-supported chiral sulfonami@eafforded thed)-
vasicinones J0R)a—c* in good yield (Scheme 2) with
>90% of ee as determined by chiral HPEQIl results

are illustrated in Table 2. These polymer-supported chiral
reagents have been recovered and reused.

O/\NMeg*AcO‘
i) D (@]

Br Pd(OAC),/MeOH OH
reflux, 1 h, 90%

Q@NH

F

+
Cl’20772
2

DMF, 70 C,
18 h, 93%

o

OH OH
10a—c ) P'ﬁ g\Ph lla—c o Pidoen 10a—c

(I)-Vasicinone (10S) T?E g&x’ T;u; gesf!;]x' (d)-Vasicinone (10R)
Scheme 2 PASP synthesis of optically active vasicinones
Table 1 Yields and Observed Molecular lons for Fused [gduinazolinone$-8
Compound R R? n Time (h) Yield (%} MSP
6a H H 1 35 95 186
6b H Me 1 4.0 93 200
6c Cl H 1 6.0 90 220
Ta H H 4.0 96 200
7b H Me 2 5.0 92 214
7c Cl H 2 6.0 91 234
8a H H 3 5.0 97 214
8b H Me 3 5.2 98 228
8c Cl H 3 6.0 92 248

2|solated Yields.
b Determined by El mass spectrometry.
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Table 2 Products and Yields for the Preparation of Optically Active  (3) (a) Amin, A. H.; Mehta, D. RNature1959 183 1317.
Vasicinones

Substrate

PS-Reagent Produtield (%)

6a—c

9a—c

10a—<c

llac

llac

c % (>99)
9b (98)
9c (99)
D+E 10a (95)
10b (86)
10c(89)

F 11a (92)
11b (90)
11c(87)

H (10S)a (93)
(10S)b (90)
(10S)c (90)

G (10R)a (95)
(10R)b (91)
(10R)c (90)

@ Characterized bjH NMR and El mass spectra.
b|solated yields.

4

®)

(6)

)

In conclusion, a clean preparation of fused [2,1- 8
blquinazolinones and enantioselective preparations of
(d)- and ()-vasicinone has been developed by employing
polymer-supported reagents. This synthetic strategy is
readily amenable for designing and preparing a combina-

torial

library. It is noteworthy that in the entire process,

the work-up has been simplified to filtration and evapora-
tion for all the steps and all the reagents could be reused,

thus addressing the problems of environmental and

economical sustainability.
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Typical Procedure: Preparation of Compound 3a
N-CyclohexylcarbodiimidéN-methyl polystyrené\ (1.32
mmol, 1.30 mmol/g) was added to a dry reaction vessel.
Compoundla (163 mg, 1.0 mmol) in C¥Ll, (10 mL) was
added to the dry resin and the resulting mixture was stirred
at r.t. for 5 min before the corresponding lac@&(66 mg,
0.66 mmol) in CHCI, (2 mL) was added and the stirring
continued atr.t. for 10 h. The resin was removed by filtration
and washed with C}€l,. Evaporation of the filtrate
provided3ain 97% yield. Mp 81-83 °C; IR (KBr): 2150,
1750, 1680 crt; *H NMR (200 MHz, CDCJ): § =2.19 (q,
J=6.8Hz,2H),2.62(=7.5Hz,2H),4.0(t) =7.5Hz,
2H),7.2(m,3H),75@M=7.5Hz 1H); MS (El)m/z=
230 [M'].

Typical Procedure: Preparation of Compound 6a
Triphenylphosphine-impregnated polystyré&hés.2 mmol,

3 mmol/g) was suspended in anhydrous,Cll(10 mL) and
the 2-azidobenzoyl lactaBa (150 mg, 0.65 mmol) was
added and the suspension was stirred for 5 h at r.t. The resin
was removed by filtration and washed with £ and
evaporation of the filtrate affordé&z in 98% yield. Mp 104—
106 °C; IR (KBr): 1675 cnt; *H NMR (200 MHz, CDCJ)):
8=2.32(gJ=7.5and 8.0 Hz, 2 H), 3.22 t= 8.0 Hz, 2
H),4.19 (tJ=7.5Hz,2H),75() =7.4Hz,1H),7.6-7.8
(m, 2 H), 8.31 (dJ = 8.0 Hz, 1 H); MS (El)myz= 186 [M1].
Typical Procedure: Preparation of Compound 9aTo a
stirred solution of compourfth (115 mg, 0.61 mmol) in dry
THF was added the Brform of Amberlyst A-26C (515 mg,
0.65 mmol, 1.26 mmol/g). The mixture was allowed to stir at
r.t. for 18-20 h. After completion of the reaction as indicated
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by TLC the reaction was filtered and the resin washed with (14) Typical Procedures: Preparations of ¢)-Vasicinone

CH,CI, and EtOH. The filtrate was concentrated under
reduced pressure to affodd in >99% yield. Mp 141—
142 °C; IR (KBr): 1684, 776 cmi *H NMR (200 MHz,

CDCL): § = 2.50-2.90 (m, 2 H), 4.10-4.30 (m, 1 H), 4.30—
4.50 (M, 1 H), 5.20 (dd),= 4.6, 1.8 Hz, 1 H), 7.40-7.60 (m,
2H), 7.60-7.80 (m, 1 H), 8.30 @z 8.0 Hz, 1 H); MS (EI):

miz = 264 [M].

(12) Typical Procedure: Preparation of Compound 10aTo a

stirred solution of 3-bromo-3-deoxyvasicindhél34 mg,

0.50 mmol) in MeOH (5 mL) was added Amberlyst A-26 in
the AcO form D (275 mg, 1.00 mmol, 3.65 mmol/g). The

mixture was stirred at r. t. for 1 h then a MeOH (5 mL)

solution of Pd(OAc)(56 mg, 0.25 mmol) and boron hydride

exchange resik (500 mg, 1.5 mmol) was added to the

reaction flask under a nitrogen atmosphere and the mixture

was held at reflux for 1 h. After completion of the reaction
as indicated by TLC the reaction was filtered the resin was
washed with CECI, and EtOH. The filtrate was concen-
trated under reduced pressure to affdvdin 95% yield. Mp

203-204 °CIH NMR (200 MHz, CDC})): § = 2.30-2.50

(m, 1 H), 2.60-2.80 (m, 1 H), 4.00-4.20 (m, 1 H), 4.30-4.50
(m, 1 H), 5.10-5.30 (m, 2 H), 7.50-7.60 (m, 1 H), 7.70-7.80

(m, 2 H), 8.40 (dJ = 8.1 Hz, 1 H). MS (El)m/z= 202 [M1].
(13) Typical Procedure: Preparation of Compound 11To a
stirred solution of compountda (75 mg, 0.036 mmol) in

DMF (5 mL) was added poly(vinylpyridinium dichromate)
F (190 mg, 0.14 mmol). The reaction mixture was stirred at
70 °C until the completion of the reaction. The resin was
removed by filtration and washed with @H,. Evaporation

of the filtrate provided.1ain 92% yield. Mp 165-170 °C;

IR (KBr): 1744, 1656, 1600 cr 'H NMR (200 MHz,

CDCL): §=3.05 (t,J=6.7 Hz, 2 H), 4.41 () = 6.7 Hz, 2
H) 7.63 (dddJ = 7.8, 7.6, 1.5 Hz, | H), 7.85 (d= 7.8, 1.5

Hz, 1 H), 7.98 (ddd] = 8.3, 7.6, 1.5 Hz, 1 H), 8.37 (dd,
J=8.3, 1.5 Hz, IH); MS (El)mz = 200 [M].
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(15)

(16)

(10R)a and ()-Vasicinone (1®)a. A solution of MgSiCl
(132 mg, 1.2 mmol) was added to a suspension of Y éEH
mg, 1.2 mmol) in THF (10 mL) and the resulting suspension
held at reflux for 1 h. The polymer-supported chiral
sulfonamideG (50 mg, 0.12 mmol) was added and the
suspension was treated with a solution of compduird

(100 mg, 0.5 mmol) in THF (10 mL) at rate of 3 ni%.h
After completion of the reaction, the mixture was treated
with water and filtered. The resulting aqueous solution was
extracted with CBCl,. The organic phase was dried
(Na,SO,) and evaporated to afford t(iEOR)a in 93% yield
and 94% ee (as determined by chiral HF).QVip 202—

203 °C; p]p?2 +102 € 1, CHCL), Lit.1%3[a] 522 +148 € 1.35,
EtOH); IR (KBr): 3140, 1668 cr; 'H NMR (200 MHz,
CDCly): 8 =2.21-2.42 (m, 1 H), 2.63-2.79 (m, 1 H), 3.92—
4.11 (m, 1 H), 4.30-4.49 (m, 1 H), 4.82 (s, 1 H), 5.19 (t,
J=7.35Hz, 1 H), 7.43-7.62 (m, 1 H), 7.68-7.77 (m, 2 H),
8.33 (d,J = 7.35 Hz, 1 H); MS (El)m/z = 202 [M'].
Alternatively, polymer-supported chiral sulfonamidg98
mg, 0.25 mmol) suspension was treated with compa&aad
(200 mg, 1.0 mmol) to givel0S)a in 95% yield and 94% ee
(as determined by chiral HPLEZ. Mp 200-202 °C; {] %
-85 (€ 0.5, CHC}), Lit.***[¢]5?2—90 € 0.5, CHC}); IR

(KBr): 3135, 1648 crt; *H NMR (200 MHz, CDC)):
$=2.21-2.39 (m 1 H), 2.62-2.83 (m, 1 H), 4.0-4.1 (m, 1 H),
4.32-4.53 (m, 1 H), 4.75 (s, 1 H), 5.19( 7.15 Hz, 1 H),
7.39-7.58, (m, 1 H), 7.71-7.82 (m, 2 H), 8.29)(d, 7.15

Hz, 1 H); MS (El):m/z = 202 [M].

Conditions: Chiracel OD column employing hexane-2-
propanol (85:15) as the mobile phase at 0.7 mL/min flow
rate and monitored at 254 nm wavelength.

(a) Rajlakshmi, P.; Aditya, N. @. Ind. Chem. S04.988

65, 814. (b) Mehta, D. R.; Naravane, J. S.; Desai, R1.M.
Org. Chem1963 28, 445.
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