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- Original contormationnaly restrained analogs of 7-n-butyryl-2,3-dihydro-3-oxo[l,4]benzoxazine , a 
normolipemic pharmawphoric pattern were synthesized from benzoxazinyl or benzoxazolinyl precursors. 

2.3-Dihvdro-2.2.4-trisubstituted 3-oxoll.4lbenzoxazines (Structure A, Scheme 1) are of interest in view of their . . 
s~rdctLra analogy wnn the we I known f~orates n o r m  1pem.c drugs In an anempt to lma new sLcn InerapeLl c agents 
we have re~or leol  that the 7-subsllt~led benzoxaz nr, aerlvat~ves are more act ve lhan tne 6-sdosl l~ led somers 
Moreover in contrast to the structure actlvlty relatlonshlps of tiDrates we have snownl tnat tne 7-acy benzo~az ne 
system an0 pan u l a r  y tne 7-n-odtyryl one could be considered as a new normohpemlc pnarmacophore We unoenoo& 
Inerefore chemica, moallcat ons of tn:s str~clure in order to Increase !he b.olog.cal activ ty.2.3 Recenlly one of the 
purpose of our investigations was to study the 7-n-butyryl chain and from this point of view we thought that rigid or 
semi-rigid analogs of this group deserve attention because they might favor some conformations which would be 
optimal for normolipemic activity. So our interest has been directed towards the synthesis of structures B and C in 
which the 7-n-butyryl chain is incorporated in a cyclopropylcarbonyl moiety or in an 0x0 cyclopentane ring (Scheme 1). 

Scheme 1 

We have investigated several methods to provide access to a broad range of derivatives of structure B or C and these 
methods can be classified into two groups. The first one use a benzoxazinyl precursor and the second one a 
benzoxazolinyl starling material. 

The first method (Scheme 2) involved reaction of 3-methyl-2-oxo-2,3-dihydro[l,3]benzoxazole with 4-chlorobutyric 
acid or y-butyrolactone in polyphosphoric acid.4   he y-hydroxy ketone5 (1) led to the Q-aminophenol (5) by 
hydrolysis on heating with aqueous sodium hydroxyde.6?7 Heterocyclisation of 5 with an ethyl a-bromocarboxylate8 
gave the 7-(4-hydroxybutyryl)benzoxazinyl compounds (6) which were then treated with gazeous HBr. Subsequent 
cyclodehydrohalogenation of the resulting 4-bromobutyryl derivatives (7) using 1,5-diazabicyclo[3.4.0]non-5-ene 
( D B N ) ~  in dimethyl sultoxide (DMSO) at room temperature gave the tittle compounds (8) with an overall yieldof 35 % 
from the 2-0x0-2.3-dihydro[l.3]benzoxazole precursor. Compounds (8) were also obtained according to the following 
reaction scheme. Preliminary reaction of 1 with HBr led to the 4-bromobutyryl derivative5(2). Simultaneous alkaline 
hydrolysis and cyclodehydrohalogenationlO gave the 5-cyclopropylcarbonyl-2-methylaminophenol (4), 
heterocyclisation of which gave the compounds (8) with an equivalent overall yiel of 40 % (4 steps). Treatment of the 
brombutyryl compound (2) with DEN led to 3 (70 %yield) which afforded 4 (60 %yield) by heating with NaOH. 



Scheme 2 



Two synthetic pathways (Scheme 3) were also undertaken, one of them using intermediates which we have earlier 
~ y n t h e s i z e d . ~ . ~  in this first method (32 % overall yield : 5 steps), acy~ationl of 3-methyl-2-oxo-2.3- 
dihydro[l,3lbenzoxazole with butyric acid in polyphosphoric acid gave 9 which was readily hydrolysed to afford the 
aminophenol (10). Heterocyclisation of 10 with an ethyl a-bromocarboxvlate and then treatment of the resultina 11 
with N.N.N'.N'-tetramethvldiaminomethane at 90°C in acetic anhydride 11 aave the a. 8-ethvlenic ketones il21 ,~ ~~ 

"~~ ~ ~ , - -  , ~ .  - - - .  , -, 
deat~ng 12 at 40% witn cincentrated sJl1ur.c acld 12 restiled in an intramolec~lar cyc, alky at on of the arornat:c r:ng 
prod~cing the des red tricyclic analogs (16). On the other hand, wnen 9 was treated with 1.3.5-trioxane, rnorpnollne 
hydroch orode and soaium acetate In acetic acld mea:Lm lnvolv~ng an intermeoiate tormat#on ot a Mannch oase 
followed by an elimination of amine,l3 the a. P-ethylenic ketone (13) was readily obtained. Cyclisation in concentrated 
sulfuric acid led to 14, which was hydrolysed to 15 by heating with NaOH.The tittle compounds (16) were finally 
obtained by heterocyclisation of 15 with an overall yieM of 44%(5 steps). 

Scheme 3 
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EXPERIMENTAL 

Meninq mints were determined on a Buchi 510 apparatus and are uncorrected. Ir spectra were recorded on a Perkin 
~lmer~2.97 spectrophotometer and IH nmr spectra on a Br~cker 80 MHz apparatus wltn TMS as lnlernal standard 
Elemenlal analys,~ were performed by tne CNRS Center Vernalson, France Stallmg materials and mtermea ales ( I )  
(2). (9) (10). (11). (12) *ere prepared by p~b l~shed proceaLres 1 3.5 

To a solution of the bromoketone (2) (11.3 g, 0.05 mol) in dimethyl sulfoxide (50 ml) was added dropwise 
(19 g, 0.15 mol) of DBN.Tne reaction medium was stirred at room temperature for 2h then, quenched with ice water 
(200 ml) and filtered under vaccuum. The solid obtained was washed with water and purified by recrystallisation from 
ethanollwater (111) to afford 3 (7.6 g, 70% yield). mp 160-164% ; ir (KBr) : 3060-2980, 1760, 1650, 1600 cm-l ; 
l ~ n m r  (CDC$) 6 : 7.95-8.10 (dd, J = 3 and 8.5 Hz, 1H) : 7.90 (d, J = 3 Hz,lH) : 7.00 (d, J = 8.5 Hz, 1H) : 3.45 (s, 1H) : 
2.50-2.80 (m, 1H) : 1.00- 1.40 (m, 4H). Anal Calcdfor C12HiiN03 : C. 66.35 ; H, 5.06 ; N.6.45. Found : C, 66.11 ; 
H, 5.04 ; N, 6.46. 

A mixture of 6-(4-bromobutyryl)-3-mefhyl-2,3-dihydro-2-0~0[1,3]benzoxazole(2) (22.8 g ; 0.1 mol) in 10% aqueous 
NaOH (300 ml, 0.75 mol) was heated at 80°C for 1 h. After filtration of the hot mixture and treatment with concentrated 
HCI, product (4) was precipitated by adjusting the pH of the filtrate to 8 with 10% aqueous sodium carbonate. The 
precipitate was collected by filtration, washed with water and recrystallised from ethanohater (111) (1 1.5 g, 60% yield). 
mp 170°C ; ir (KBr) : 3400, 3160, 3000-2800, 1620, 1560 cm-I ; I ~ n m r  (acetone-dg) 6 : 8.60 (s, lH ,  signal 
dissaoeared after addina D7OI : 7.60 idd. J = 4 and 8 Hz. 1H) : 7.45 id. J = 4 Hz. 1H) : 6.50 id. J = 8 Hz. 1H) : 5.40 (s. - - .  
1H. Qigna~ dissapeared after adding D20) ; 2.95 (d, J = ~ H Z ,  3111) ; 2.75 (m, 1 ~ )  ; 0.95 (m, 4H). m i .  ~alcd ' for  
Ci iH13N02 :C,  69.08 ;H, 6.80; N. 7.32. Found :C, 69.30;H. 6.96 ;N. 7.37. 

Compound (1) (47.05 g, 0.2 mol) in 10% aqueous sodium hydroxide (800 ml, 2 mol) was heated for 1 h at 80eC After 
filtration of the hot mixture and acidification with concentrated HCI, the pH was adjusted to 8 with 10% aqueous sodium 
carbonate. The precipitate was collected by fibration, washed with water and recrystallised from water to afford 5 
(25 g, 60 %yield). mp 126-128% ; ir (KBr) : 3420-3260, 2940-2800, 1640, 1590 cm-1 ; l ~ n m r  (DMSO-dg) 6: 8.50 (s, 
1H. signal dissapeared after adding D20) ; 7.40 (dd, J = 2 and 8 Hz, 1H) ; 7.26 (d, J = 2 Hz,lH) ; 6.43 (d, J = 8 Hz, 1H) ; 
5.56 (s, 1H) ; 3.20 (1, J = 7 Hz, 2H) ; 2.82 (m, 3H) ; 2.78 (5, 3H) ; 1.74 (m, 2 H ) . M .  CalcdforCj1H15N03 : C, 63.14 ; H 
7.18,N,6.69.Found:C,63.35;H,7.12;N.6.61. 

General Procedure for  the  Synthesis of 7-(-4-Hydroxybutyry1)-2,4-dlsubstltuted 2,3-Dlhydro-3- 
oxo[l,4]benzoxazines (6 a-c). 

To a solution of the 2-aminophenol (5) (10.5 g, 0.05 mol) in dimethyi sulfoxide (100 mi) were successively added 
sodium ethoxide (3.4 g, 0.05 mol) and then, dropwise, the appropriated ethyl a-halogenated carMxylate (0.05 mot). 
After stirring for 3 h, the solution was poured into ice water (200 ml) and the precipitate (6) was collected by filtration 
and recrystallised from an appropriate solvent (Table I). 
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Table I. Phys lca l  and  spectral  data  o f  compounds  (6). 

Hnmr (CDU3) 
6 formula calcd.Mound yield % (Solvenl) ' I m p  ("C) 

7.80 (dd. J - 3 and 8 Hz, 1 H) ; 7.60 
(d. J - 3  Hz, 1H) ; 7.10 (d, J = 8 Hz, 
1 H) ; 4.70 (s. 2H) ; 3.60 (1. J = 7 Hz. 2H 
3.40 (s. 3H) ; 3 10 (1. J - 7 Hz, 2H) ; 
2.40 (m. 2H) ; 2.2 (s. 2H) 

7.60 (dd. J - 2.9 and 8 8 Hz. 1 H) ; 7.65 
(d.J=2.9Hz,lH);7.00(d.J=8.6Hz, 
lH);47O(q.J-7Hz.lH);3.75(1.J= 
6.5 Hz, 2H) : 3.40 (s. 3H) : 3.20 (1, J = 
6.5 Hz. 2H) ; 2.00 (m. 3H) ; 1.55 (d. 3H) 

75 (ethanol) 

75 (water) 

7.80 (dd, J = 3 and 8.5 Hz, 1H) ; 7.60 
d. J - 3  Hz, 1H) : 7.W (d. J =8.5 Hz, 
1 H) ; 3.70 (1. J - 6 Hz, 2H) ; 3.40 (s, 3H) 
3.10 (1, J = 6 Hz, 2H) ; 2.30 (s, 1H) ; 
2.00 (m. 2H) ; 11.50 (s. 6H) 

Genera l  P rocedure  f o r  t h e  S y n t h e s l s  o f  7-(-4-Bromobutyryl)-2,4-dlsubstltuted 2,3-Dlhydro-3- 
0~0[1,4]benzoxazines (7 a-c) 

A so l~uon  ot 6 (0 05 molj In anhydroJs acelone (100 mlj was stlned at room temperaldre wnh gazeous nBr (0 055 mo 
d j r  nq 2 h Atler f1ltrat8on and evaporat~on ot tne tlltrate the so d resldJe was crystal lsed from an approprlale solvenl 
(Table 11). 

Table II. Phys lca l  and  spectral  data  o f  compounds (7) 

field 7 % (Solvent) (%) formula 
Analysis (%) 

calcd.fiound 
C H N  

50.00 4.51 4.48 
50.07 4.60 4.48 

80 (acetone) 122-12, 7.80 idd. J - 3 and 8.9 Hz. 1H) : 7.60 1 CnHidN03Br . . 
(d, J - 3 .~2 .  1 H) ; 7.00 (d. J rn'8.9 HZ. 
1H) ; 4.60 (s, 2H) ; 3.55 (1. J = 7.4 Hz, 
2H) ; 3.40 (s.3H) ; 3.15 (1, J - 7.4 Hz, 
2H) ; 2.35 (m. 2H) 

75 (ethanol) 7.60 (dd. J = 2.7 and 8.3 Hz, 1H) ; 7.60 Cl4Hl6NDJBr 
(d,J=2.7Hz,lH);7.W(d.J=8.3Hz, 
1H) ; 4.65 (q, J - 7 Hz.1H) ; 3.55 (t, J = 
6.9 Hz. 2H) : 3.40 (s. 3H) ; 3.15 (1, 
J = 7 Hz.2H) ; 2.30 (m, 2H) ; 1.60 (d. 
J = 6.9 Hz,3H) 

65 (acetone) 7.60 (dd. J - 2.6 and 8.3 Hz. 1H) ; 7.60 Cl~HlgN03Br  
d,J-2.8Hz,lH);7.00(d,J-8.3Hz, 
1H) ; 3.60 (I, J - 6.9 Hz, 2H) ; 3.40 (s, 
3H) ; 3.15 (1. J = 6.9 Hz. 2H) ; 
2.40 (m, 2H) ; 1.50 (s,6H) 



General Procedure fo r  the Synthesis o f  7-(Cyclopropylcarb0nyl)-2,4-dlsubstltute 2,3-Dihydro-3- 
oxo[l,4]benzoxazines (8 a-c) 

These compounds (Table Ill) were prepared from 7 (0.05 mOl) in dimethyl sultoxyde (50 ml) by treatment with DEN 
(18.5 g, 0.15 mol) as described tor the preparation of 3. 

Table Ill. Physlcal and spectral data of  compounds (8) 

ompd 7 yield %(Solvent) 
l ~ n m r  (CDCI~) Molecular Analysis (%) 

A mlxt~re of 9 (4 38 g. 0 02 mo J 1 3.5-11 oxane (2 70 g. 0 03 moll morpno ne nydrochorde (3 66 g. 0 03 rno, ana 
sod ~ r n  acelate ( I 0  g. 0 12 moll in acelc ac.a (150 m 1 was healoa al retldx tor 5 h Atlor hot I tratlon ana evaporat.on of 
tne tlltrale. the resdue taken on w ~ l h  water (500 m, was made oasc w t n  10 % aqJeoJs NaO4 ana enractea wtn elhy 

6 

7.80 (dd. J - 3 and 8.5 Hz, 1H) ; 7.65 
(d, J = 3 Hz, 1H) ; 7.00 (d, J - 8.5 Hz, 
1 H) ; 4.70 (5,2H) : 3.40 (5 ,  3H) 2.60 
(m, 1H); l.lO(m.4H) 

7.90 (dd. J - 3 and 8 Hz. 1H) ; 7.70 
(d,J=3Hz,lH);7.0O(d. J=BHz,lH) 
4.70 (q. J = 6.6 Hz.lH) ; 3.40 (s, 3H) ; 
2.60 (m. 1 H) ; 1.60 (d, J = 6.6 Hz, 3H) ; 
1.20 (m. 4H) 

7.90 (dd, J - 3 and 8.8 Hz. 1H) : 7.70 
(d, J = 3 Hz. 1 H) ; 7.00 (d. J - 8.8 Hz, 
1 H) ; 3.40 (s. 3H) ; 2.20 (m, 1 H) ; 1.50 
(5,6H) ; 1.20 (m. 4H) 

acetate. The organic layers were evaporated and the residue was crystallised from cyclohexane (3.7 g, 80 %yield) nip 
86-88°C ; ir (K&) : 3060-2920,1775,1640, 1600.930 cm-I ; I t i n m i  (CDCl3) S : 7.80 (dd, J = 3 and 8.8 H Z , ~ H )  ; 7.25 
(S ,1H)7 .20(d ,J=8.8Hz, lH) ;5 .85(S,1H) ;5 .55(S, lH) ;3 .50(s ,3H) ;2 .50(q ,J=7.4Hz,2H) ;1 .15( t ,J=7 .4H~,  
3 H ) . ~ C a l c d t o r C 1 3 H 1 3 N 0 3  : W7.51  ;H, 5.67; N, 6.06. Found : C, 67.90; H, 5.84; N, 6.06. 

formula 

C13H13Nm 

C14H15NQ 

C l~H17Nm 

Genera l  P r o c e d u r e  t o r  t h e  Syn thes is  o f  3,8-Dloxo-4-methyl-7-ethylcyclopenta[gl-2-3- 
Dlhydro[l,4]benzoxazlnes (16 a-c) 

calcd.Maund 

66.93 6.48 6.00 
66.99 8.54 6.00 

68.58 6.16 5.70 
68.45 6.14 5.41 

69.47 6.60 5.40 
69.59 6.63 5.47 

Procedure A : 

A Solution of the appropriate compound (12) (0.03 mol) in concentrated sulfuric acid (30 ml) was heated at 40°C tor 
4 h. The mixture was then cooled and poured into cold water. The separated solid was filtered, washed with water, 
dried and crystallised from an appropriate solvent (Table IV). 
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