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- In an attefyt to develop neumsedatives of enhanced pharmacological actimty and lower 

side-effect toxicity than those currently available, a series of mvel3,4,5-trimethoxybenzanides derived 

fmm either 3,Wihydm-t Poxazine or letrahydm-I ,2oxazine has been synthesized and fully 

characterized spectmxopically. 

INTRODUCTION 

A considerable number of 3,4,54rimelhoxybenzamides has been reported to possess central nervous system depressant 

or tranquilizing activity.1 One of these compounds. N(3.4.5-trimethoxoxybenzoyl) tetrahydm-1,4oxazine, which displayed 

tranquilizing properties free fmm any muscle-relaxant e~ect,~.3 has been adopted for lherapeutical use. Neumde- 

pressant and analgetic actions of alkoxoxybenzamides depend, lo a certain extent, upon the number and posilion of the 

methoxy gmups present. As a rnaner of fad, the 3,4,5-trimethoxy substitution panem in the aromatic system has been 

assumed lo be a necessary structural element for retaining maximum neurodepressant activity.le Partial or complete 

removal of the methoxy groups decreases neurodepressant activity, and the lengthening of the ethereal alkyl chain 

increases toxicity. The degree of toxicity also depends on the nature of the heterncyclic amine moiety incorporated into 

the benzamide structure. Replacement of the morpholine unit by pymlidine, piperidine or thiornorpholine increases 

toxicity concide~dbl~.~ m e  variations in the amine function may also aiier the depressant activity.4 m e  pharmacological 

importance of the internal ether linkage present in the morpholine gmup has been empha~ized.~.~ The absence of the 

ether linkage in the anine nwiety wspends sedative pmperlies* Finally, an increase in the distance between the 

trimethoxyphenyl and the cattmnyl amine nucleus, in general, diminishes the neuroplegic activity of the mmpound.le 
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DISCUSSION 

In an attempt to enhance pharmacological activity while conmmitanliy to depress less desirable side effects of 

neurosedatives, a series of novel 3.4.5-trimethoxybanzamides, in which the m ine  function was either 3,Whydm-1,2- 

oxazine or tetrahydro-1.2-oxazine. was synthesized. In the 1 P-oxazines, analogs of motpholine (14-oxazine), the 

ethereal oxygen is in position 2 with respect to the nitrogen atom. The replacement of the motpholine unit by the 

1P.oxazine system will provide useful intomalion about the effect of the presence of an ethylenic function or alkyl 

SubGtiMiOn as well as the change in the posilion of ethereal oxyQen in the hetemcyck amine unit, on the pharmacological 

propellies of 3.4,s-trimethoxybenzamides. The preparation and structural features of the synthesized benzamides are 

presented below. All new oxaza trimethoxybenzamides will be subjected to biological screening. The pharmacological 

results will be repoled elsewhere. The 3,Wihydm-1,Z-oxazines used for the synthesis of N(3.4.5-trimethoxybenzoyl)- 

3,Wihydm-1,Z-oxazine were prepared fmm the cotresponding 1.3-butadienes (1) and lshloro-1-nitmsocyclohexane(2). 

by methods described previous~y,~ to yield the 3,Wihydm-1,Z-oxazinium chlorides (3). which were purified by trituration 

with ether. The 3.4.5-trimethoxybenzamides were prepared by refluxing benzene solutions of equimolar amounts of 

1.2oxazilllum chlorides and 3,4.5-trimethoxybemoyl chloride in the presence of two equivalents ot triethylamine. The 

crude products, N(3,4.5-trimethoxybemoyl)9,6-dihydm-l,2~xazines (4) were subjected to chromatography on alumina 

(activated 80-200 mesh Fisher type F-20). with the solvent system hexane-chbmform (595). Most of the benzamides 

Were crystalline compounds and were purified by recrystallization from isopropanol. Some products, however, were very 

viscous liquids and had to be purified using the tractional column chromatography technique. Pure benzamides (4) were 

subjected to hydrogenation at atmosphelic pressure using 5% palladium on carbon as a catalyst and ethyl acetate as 

Solvent. The pmducts, N(3.4.5-trimethoxybenzoy1)tetrahydm-1,2oxazines (5) were purified by recrystallization from 

pentane-ether. The StNCtUreS of all bemamides (4 and 5) were determined by spectroscopic techniques (principally 'H 

and 1 3 ~  nmr) and elemental composition was deterrrined by combustion analysis. 
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The pmtOn nmr spectra of all benzamides (4) which show expected resonances due to protons of the 3,Wihydm-1.2. 

OXaZine system. also contain resonances at 6 3.73 - 3.90 which are consistent with the presence of the protons of the 

methoxy groups contained in the benzoyl moiety. The resonances due to ammatic pmtons of the benzoyl gmup appear 

at 8 6.59 - 7.14. The resonances of the aromatic pmtons of the para alkoxy (methoxy or ethoxy) substituted phenyl gmup 

at position 6 of the oxazine appear as pseudo A 6  patterns at 6 6.62-7.03. The amyl pmtons were not resolved exept for 

the terminal methyl gmup. The carbon-13 resonances of benzamides containing the 3,Wihydm-I 2-oxazine sysiem, 

were assigned on the basis of the shifts of the oxazine carbon atoms previously reported,' as well as standard chemical 

shin vatues.8 The assignment of pmton and carbon-13 resonances of the tetrahydro-12-oxanne moiety present in 

benzamides (la. Ila, IVa, Va. Vlla, Vllla. Xa) was based on 2DWSY experiments, and heternnudearcorrelation 

spectro~wpy (HETCORR).~ The assignment of pmton resonances of the 4-phenyltetrahydro-1.2-oxazine group present 

in la has been acmmplished using 2D-COSY, HETCORR and decoupling techniques. Similar results were obtained using 

either technique. The axial-equatorial assignments were made on the basis of the intensities of the COSY cmss peaks 

assuming that the ammatic gmup was in an equatorial position. It was necessary to use 2D techniques because the shins 
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of the pmtom at the 3 and &positions of the tetrahydmoxadnes were sometimes markedly different (up to 1.5 ppm) fmm 

those obsewed lor the corresponding dihydm conpounds. This is demonstrated below for 

5-methyl-E(4-meUloxyphenyl)9,6-dihydr0-1,2oxazine and the mrrespondtng tetrahydm compound. 

Figure 1. Pmton Nmr spectrum of 5-methyl-6-(4-methoxyphenyl)-3,Wihydro-l,2oxazine 

The pmton spedrum for the dihydro compound (Figure 1) contains a resonance for the C-6 pmton at 5.10 ppm while the 

chemical shift for the same pmton (at C-6) is 4.18 ppm, for the corresponding tetrahydm compound (Figure 2). The 

resonances due to the protons at C-3 of the dihydro compound appear centered at 4.50 ppm, but the corresponding 

absorpSon for the tetrahydm c o w u n d  appears as two signals at 3.41 and 4.72 ppm (axial and equatorial pmtons 

respectively). 
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Figure 2. Pmton Nmr spectrum of 5-methyl-6-(4-methoxyphenyl)-N(3,4,5-t~methoxy~~oyl)tetrahydm-1.2oxazine. 

Intuitively, the chemical shins forthe pmtons at C-3 and C-6 of the tetrahydro mmpound would seem to be reversed. 

However, the proton - &n correlation spectrum shown in Figure 3 permits the unequivocal assignment of the pcoton 

cherrical shiis. Clearly, the chemical shin for one of the protons at C-3 is larger than that for the proton at CS. The weak 

peak at 44.5 pprn is mrrelated with the 'H peaks at 3.41 ppm and 4.72 ppm (pmtons at C-3 due to -CH2N-). 
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R~ure  3. Hetemrmclear protoncarbon correlation spectrum of 5-methyla-(4-methoxyphenfl)-N(3.4,5- 

trimethoxybenzoyl)tetrahydm-1,Zoxazine. 

In wnclusion, the central nervous system depressant activity of 3.4.5-trirnethoxybe~~am~des may be strongly influenced 

by the nature d the amine function inoorporated into the bewarride unil. In this instance a series ol novel 

3,4.5-trimethoxbelllamides in which the amine miety was either 3,6dihydm-1,Zoxazine or tetrahydro-1,Z.oxazine has 

been prepared and fully characterized. The availability of these compounds will pennit an evalualbn of the impad of the 

presence of unsahrration, the extent and posnlon of alkyl substitution or the position of the oxygen atom with respect to 

the amino nitrogen, on the pharmamlogical properties of this class of potential neumsedatives. 
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EXPERIMENTAL 

m. Ir speara were oWalned using a Nicolet M DXB Fwriertransfon spedmphotometer. Uquids were sampled 

as 10% solutions in chbmbrm and solid s a d e s  as KBr discs. 

-. The 'H and '3C n m  spectra were recorded using 10.20% soMbns In CDCb and a GE OE-300 (300 MHz) 

NMR s+wcmmeter. Chemical shifts are reported downfield in ppm (8) with resped to tetramethylsilane as internal 

referem. Ndethat Bz is the 3.4,s-trimethoxybenzoyl group and Phis the CeHs or C e W R  gmup. 

5. To a mlxture of 4phenyM.gdihydra-1.2-oxadnium 

chloride (1.98 g; 10.0 mmol). 3.4.5-trimethoxybenzofl chloride (2.3 g; 10.0 m l )  and benzene (10 ml). under rdlmgen. 

was added dmpwise trimethylamine (2.1 g; 20.8 mml). During the addition the reaction flask was cooled in ice. The 

mixture was slimed for 1 h at room temperature, then lt was refluxed for 2 h. Afler cooling, 10% aqueous hydmchbric acid 

solution was added until the mixture was neutral. The benzene layer was washed with saturated aqueous sodium 

bicarbonate somion then with water after which lt was dried with anhydmus sodium sunate. The crude produd was 

chmmatographed on alumina using a mixture of hexanechbmform (595) as eluent. The whne solid pmdud (3.33 g. 

93.7%) was finally recrystallized fmm isopropanol: mp 117-1 19%: ir 301 1,2963,2943,2930,2888,2842,2831,1659, 

1638, 1586. 1507,1495.1467,1444, 1430,1415,888,854,840,817,769,748,709,694.874 cm-1; IH n m  83.90 

(S, 3H, OCH3). 3.90 (S, 6H, 2 X OCH3), 4.53 (m, 2H, CHzN), 4.76 (m, 2H, CHzO), 6.22 (m, IH, 5C-CH), 7.03 (s, 2H, Bz), 

7.32 (In, 5H, Ph); I3C nmr8 43.7 (C3), 141.4 (C4118.2 (C5) 70.9 (C6). 134.2, 124.9.128.8, 128.3 (4Ph), 128.4(Bzl), 

108.2 (Bz2,6), 152.8 (Bz3,5), 140.1 (BZ4), 169.8 (C-O), 60.9 (OCH3). 56.3 (2 X OCH3). Anal. Calcd for C20H21N05: C, 

87.59; H, 5.96; N, 3.94. Found: C, 87.61; H, 5.81; N, 3.91. 

4-Phenvl-N13.4.5-lrimethoxvbenzovlltetra. A mixture of 4-phenyl-N(3.4.5-trimetho~bemoy~-3,6- 

dihydro-IP-oxazine (0.41 g; 1.15 mml), 5% palladium on charcoal (0.061 g) and ethyl acetate (50 ml) was subjected to 

hydrogenation at one atmsphere in a standard manifold gas buret assembly. Upon completion of the hydmgenation, the 

mixture was filtered through CeSte to remove the catalyst and the sobent was evaporated at reduced pressure. The crude 

material was recrystallhed fmm etherlpemane (1:l). The produd was a white crystalline solid (0.19 g. 77.896) : mp 132- 

134'C; ir3060,3004, 2981, 2970, 2936,2914, 2860,2836,1635,1584, 1506, 1468, 1451, 1436,1413,883,865, 

849,827,771,761,754,704,690,671 cm-I; IH nmr8 2.01.2.22 (m, 1H each 0-CH2-C&), 3.10 (m, lH, N-CH2-Ctl), 

3.35, 4.67 (m, 1H each, N-CHz), 3.91 (s, 3H, OCRj), 3.91 (s, 6H, 2 XOCH3), 3.93,4.20 (m, 1H each, OCHA, 
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7.02 (s, 2H. Bz), 7.35 (m, 5H. Ph); 13C nmr650.3 (C3). 39.6 ( a ) ,  31.5 (CS), 72.6 (C6), 128.6 (Bzl), 106.3 (Bz2,6), 152.6 

(Bz3,5), 141.3 (0241, 169.1 (C=O), 60.9 (OCh), 56.2 (2 X OCH& 140.3, 127.0, 128.8, 127.3(4Ph). Anal. Calcd for 

C20H23N05: C, 67.21; H, 6.49: N, 3.92. Found: C, 66.95: H, 6.48; N, 4.16. 

The following K(3.4.51rimeUloxybenzoyl)4,6-dihydro- and tetrahydro-1,Z-oxazines were prepared in an analogous 

manner. 

Mite crystals from isopropanol (3.04 g. 

82.4%) ; W 122-124%; lr 3032,3008,2996,2973,2945,2941,2934,2913,2867,2835, 1785,1711, 1664. 1650, 

1585, 1506, 1494, 1465, 1416, 870, 853,838,813, 794. 774, 757, 743, 703, 669, 666 cm-l; IH nmr6 1.54 (d, 

54.7 Hz, 3H, CH3). 3.61 (s, 6H, 2 X OCH3), 3.89 (s,3H, 0CH3), 5.08 (br s, lH, CHN), 5.39 br s, IH, CHO), 5.90 (m. lH, 

NCHCHj,6.06(m, lH,O-CHCHj,7.13(s,2H, Bz),7.20-7.40 (m,5H) (Ph); l%nmr648.4(C3),126.2(a), 129.2(C5), 

81.2 (C6). 136.6 (C1, Ph), 128.7 (C2.6 Ph), 128.1 (C3.5 Ph), 129.3 (C4, Ph), 128.0 (Bzl), 106.7 (Bz2.6), 152.6 (Bz3.5), 

141.1 (Bz4). 167.8 (C=O). 60.9 (OCH3), 56.2 (2 X OCH3). 18.4 (CH3). Anal. Calcd for C21H23N05: C. 68.28: H, 6.28; 

N. 3.79. Found: C. 68.43; H. 6.09; N, 3.59. 

3-Methvl-6-ohenvl-K(3.4.5-trimethoxvbenz White solid from 1 :2 etherpentane (0.54 g, 

76.m); mp 8486%; ir3011, 2987, 2971,2956. 2940,2931, 2881, 2873,2866, 2834, 1621,1605,1577, 1506, 1450, 

1419,1404,891,857,848,830,790, 771,763,751, 736,716,704,680 cm-l; IH nmr 6 1.49 (d, J = 6.9 Hz, 3H, CH3), 

1.90.2.71 (m, 1H each, NCH-CW, 1.79,2.48 (m, 1H each, OCH-C&j, 3.85 (s, 3H, OCH3). 3.69 (s, 6H, 2 X OCH3). 4.69 

(m, lH, CHO), 5.02 (m, lH, CHN), 7.10 (s, 2H, Bz), 7.21 (brs, 2H, H (2.6). 6Ph), 7.30 (m, 2H, H (3.5). 6Ph); 1% MU 

(CDCl3) 6 46.0 (C3), 26.3 (C4), 27.8 (CS), 65.1 (C6). 138.7 (Cl, GPh), 128.6 (C2, 6, 6Ph), 126.4 (C3,5,6Ph), 128.6 (C4, 

6Ph), 128.5 (Bzl). 106.9 (Bz2,6). 152.4 (8~35). 140.2 (Bz4), 167.7 (GO), 60.8 (OCH3), 56.0 (2 X OCH3). 

15.7 (3Ch). Anal. Calcdfor C2lH25N05: C, 67.91; H, 6.78; N, 3.77. Found: C, 67.88; H, 6.80; N, 4.04. 

- - 5 White ccrystalline solid from is.opropanol (4.66 

g, 71.3%); mp 8082°C; ir 2998,2964, 2941, 2905, 2888,2839,1683,1638,1588, 1504,1496, 1465, 1455,1438, 

1416,861,846,818,772, 757,751,740,703,656 cm-1; IH nmr6 0.99 (1,J=7.4 Hz, 3H, Ci&CHz), 1.82 (m, 2H, 

CbC&). 3.73 (s, W, 2 XOCH3), 3.83 (s, 3H, a h ) ,  4.54 (AB, Am=0.38; J = 16.9 Hz, 2H, CHZN), 5.21 (s, lH, CHO), 
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5.83 (m, IH,C=CH), 6.64(s, 2H, BZ), 7.20 - 7 . 4 0 ( m , ~ ~ ,  ~ h ) ;  I ~c  nmr642.9(~3), 116.3 (c4), 1 ~ ~ . 4 ( ~ 5 ) , 8 3 . 8  (~6 ) .  

137.9 (CI, Ph), 129.4 (C2,6; Ph). 128.4 (C3.5; Ph), 129.0 (C4, Ph), 126.6 (Bzl), 108.3 (Bz2.6), 152.0 (Bz3.5). 139.6 

(Bz4), 168.9 (C-O), 60.8 (OCH3),56.0 (2 X OCHs), 11.4 GH3CH2), 25.4 (CWH2). &I. Calcd for C22H25NO5: C, 

68.91; H, 6.57; N, 3.65. FWnd: C, 68.91; H, 6.57: N, 3.54. 

. - -  - .  5 Whiie solid lmm isopmpanol(5.21 

g. 68.3%); tllP 98-100°C; lr 2995,2976,2962,2932,2872,2852,1637, 1581. 1505,1465, 1459,1413,869, 655,809. 

773,750,732,707,690,670 an-I; IH nmr 6 1.54 (d, 3H, CH3). [ 0.82 (1, J-7.0 Hz, 3H), 1.16 (m, 4H), 1.27 (m, 2H), 1.66 

( ~ , ~ H ) ] ( C S H H ) , ~ . ~ ~ ( S , ~ H ,  2XOCH3),3.88(s,3H,OCH3),5.05(brs, IH,CHN), 5.29(brs, IH, CHO),5.76(m, lH, 

C=CH), 7.13 (S, 2H, BZ), 7.20 -7.40 (m, 5H, Ph); I3c nmr649.2 (C3), 123.3 (C4). 128.5 (C5), 84.4 (C6), 136.6 (CI, Ph), 

128.6 (C2,6: Ph), 128.7 (C3.5; Ph), 129.2 (C4; Ph), 128.5 (Bzl), 106.6 (Bz2.6), 152.4 (Bz3.5). 140.3 (Bz4). 167.2 (GO), 

60.8 (OCH3), 56.0 (2 X OCH3), 18.6 (CH3). (13.9, 22.3, 26.7,31.3,32.2) (CgH11). Anal. Calcd for C26H33N05: C, 

71.05; H, 7.57; N, 3.19. Found: C, 71.20: H, 7.48; N. 3.34. 

. .. . . 5 White solid from 1 : I  ether-pemane 

(0.43 g, 79.8%); mp 98-10O0C; ir 2998, 2984.2962, 2932,2872,2852,2826,1637,1581, 1502. 1468, 1459, 1448, 

1413,669,851,636,609,773,750,732,707,689,671 cm-I; IH nmrS [0.80 (1, J=7.0 Hz,3H), 0.90 - 1.34; (m, BH)] 

(CgHii). 1.53 (d, J=6.9 Hz, 2H, CH3). 1.75,1.92 (m, 1H each, NCHCM, 2.28 (m, IH, OGHGU, 3.62 (s, 6H, 2 XCCH3). 

3.82(S,3H,OCH~),4.26(m,1H,CHO),5.10(brs,1H,a,CHN),7.13(m,2H,H(3,5),Ph),7.13(s,2H,Bz), 

7.25 (m, 2H. H (2.6). ~ h ) ,  7.33 (m, IH, (4), ~ h ) ;  1 3 ~  nmr647.1 ( ~ 3 ) .  35.1 (~4),31.7 (c5), 91.1 (C6), 137.6 (CI; ~ h ) ,  

128.5 (C2.6; Ph), 128.5 (C3.5; Ph), 127.7 (C4; Ph), 128.9 (Bzl), 106.5 (Bz2.6), 152.1 (Bz3.5), 140.0 (Bz4). 167.0 (GO), 

60.8 (OCH3), 55.9 (2 X OCH3), 16.4 (CH3), (13.9, 22.5.31.0. 25.6.33.9) (CgH11). Anal. Calcd for C28H35N05: C, 

70.72; H, 7.99; N, 3.17. Found: C, 70.97; H, 7.69; N, 3.28. 

White solid fmm isopmpanol 

(3.81 g, 64.8%); mp.85-8PC; ir 3011,2999,2980,2963, 2937, 2923, 2904,2864,2838, 1677, 1637, 1612, 1584, 

1511,1463,1452,1444,1429,1414,865,859,836,819,785, 771, 748, 732,714,679 cm-l; IH nmr6 1.56 (s, 3H, 

CH3), 3.75 (s. W, 2 X CCH3), 3.76 (s, 3H, C6H40C&), 3.84 (S,3H, OCH3). 4.50 (AB, 0.49, J - 17.7 Hz, 2H, 

CHZN), 5.10 (br S, IH, CHO), 5.81 (m, IH, C=CH), 6.62 (s, 2H, 62). 6.85 (AB, AAB= 0.30, J = 8.2 Hz, 4H, CaOCH3,  ); 
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I3c nmrS42.5 (C3), 116.1 ( a ) ,  127.2 (C5), 83.9 (C6), 132.4(CI, Ph), 130.8 (C2,6; Ph), 113.6 (C3.5; Ph), 160.0 (C4; 

Ph), 

128.7 W ) ,  106.2 (622.6), 152.0 (823.5), 139.5 (624). 168.9 (GO), 60.6 (OCH3), 55.9 (2 X OCH3). 19.4 (5CH3). 

55.1 ( C 6 a W 3 ) .  -1. CalcdfOrC22H25N06: C, 66.15; H, 6.31; N, 3.51. Found: C, 65.96; H, 6.18: N, 3.64. 

P-oxazinele crystalSne soSd fmm 10:l 

dleVlyl etherpentane (6.46 g, 94.3%); mp 116-l18~C: ir 3000,2994,2975,2957,2929,2906,2870,2835, 1626,1614, 

1583. 1514, 1473. 1459.1439,1420,654.847.626,814. 775.749.740.728.686, 674 cm-l; IH nrnr6 0.75 

(d, J-6.6 Hz, 3H, CH3), 1.85.1.96 (m, 1H each, NCH2Cm2.16 (m, lH, H (5)), 3.41.4.72 (m, 1H each, NCHz), 3.79 

(s, 6!i, 2 X OC&), 3.67 (s, 3H, CgH4Xt13). 3.85 (s, 3H, OCM), 4.18 (rn, 1 H, CHO), 6.96 (AB, Am= 0.27, J = 8.7 Hz, 

CstL,OCH3), 7.13 (s, 2H, Bz); nmrS44.5 (C3), 31.6(W), 34.9 (C5), 91.2 (C6), 130.1 (Cl,QH4OCH3), 129.1 

(C2.6; w40CH3) ,  113.6 (C3,5;QHqOCH3), 159.9 ( W  QH40CH3). 127.9 (Bzl), 106.7 (B22.6), 152.3 (Bz3,5), 

140.0 (6241, 167.9 (C-O), 60.9 (OC&), 55.9 (2 X CCH3), 17.1 (CH3), 55.3 (C6H40EH3). Anal. Calcd for C22H27N06: 

C,65.82;H, 6.78;N,3.49. Found: C,65.72:H,6.n:N,3.52. 

- - -  methoxvohenvll-N-(3.4.5lrimethoxvbenzovl Pale yellow viscous Squid (4.83 

g, 72.9%); lr3015, 2969, 2940,2914,2882,2840, 1680, 1612, 1565, 1512, 1465, 1440, 1417, 671, 857,829, 751, 

723CiW1; IH nmrS 1.00 (1, J - 7.4HZ. 3H, SC&CH2),1.84 (m, 2H, 5CH3C&), 3.75 (6H, 2 X OCH3), 3.76 (S, 344, 

C6H4mii3), 3.84 (s, 3H, OCH& 4.53 (AB, Am= 0.55, J = 17.6 Hz, 2H, CHzN), 5.16 (m, IH, CHO), 5.61 (m, 1H. C=CH), 

6.59 (s, 2H, Bz), 6.62 (AB, Am= 0.30, J = 6.7 Hz, 4H, CaOCH3); l 3 ~  nmrS42,6(C3), 116.0 (W), 127.5 (CS), 83.2 

(C6), 138.0 (C1,Ph). 130.9 (C2.6; &H40CH3), 113.6 (C3,5: &H40CH3), 160.0 ( W  6Ph), 128.6 (Bzl), 106.2 (Bz2,6), 

151.9 (Bd.5), 139.5 (Bz4), 168.9 (C=O), 60.6 (OCH3). 55.9 (2 X OCH3), 11.4 (5S;H3CH2), 25.5 (5CH&H2), 

55.1 (C6H40L;H3). 

-N13.4.5-lrimelhoxYbenzovll-3.6-dihvdm-l Whiie crystalline soSd fmm 

isopmpanol (5.31 g, 55.9%); rnp 97-99% ir 2992, 2976, 2963, 2956,2937, 2875, 2835, 1676, 1632, 1610, 1582, 

1513,1508, 1479, 1463. 1455. 1436,1416,873,863,844,615,805,786,773,750,732,726. 679 cm-1; 1~ nmr 6 

1.42 (S, 3H, 5Ch). 1.52 (d, J = 6.6 Hz, 3H. 3C&), 3.80 (s, 3H, C6H&Ci&), 3.60 (s,6H, 2 X OCH3), 3.68 (s, 3H, OCH& 

5.06(brs, IH, CHN), 5.18(brs, lH, CHO),5.79 (m, lH, C-CH), 7.03(AB,A~~=0.29, JP6.6Hz,4H, C&l4CCH3),7.13 

(8,2H, 62); I3c nmrS48.9 (C3), 124.7 ( a ) ,  127.9 (C5). 84.4 (C6), 132.6 (CI: QH4OCH3). 130.3 (C2,6; QH40CH3). 
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114.1 (C3,5;G;6H4OCH3), 160.3 ( W G H 4  OCH3), 128.5 (021). 106.6 (Br2,6), 152.5 (623.5). 140.0 (624), 

167.6 (C4).  60.9 (OCW, 56.2 (2 X OCH3), 18.6 (GH3), 18.6 (%%), 55.3 (Cy14m3). Anal. Calcd for 

C23H27N06: C, 66.81; H, 6.58; N, 3.39. Fwnd: C, 66.82; H, 6.48; N, 3.47. 

m i t e  solid fmm 1:l diethyl 

ether-pentane (0.39 g, 88.8%); mp 1291250C: ir 2998, 2982,2964,2940,2902, 2877. 1627,1615,1579,1514.1507. 

1465,1451,1417,1405,865,848,835,618,805,765,749,737,696~~~~; 1H nmr6 0.72 (d, J = 6.6 Hz, 3H, 5CH3). 

1.52 (d, J - 7.0 HZ, 3H, 3C&, 1.75,2.18 (m, 1H eaeh, NCHCU), 2.24 (m, lH, OCHCU, 3.64 (s, 6H, 2 X OCb)), 3.79 (s, 

3H,C6HqOC&),3.63(S,3H,OCH3),4.82 (brs, lH,CHN),5.10 (bfs, lH,CHO), 8.99(AB,k-0.29, J-8.7Hz,4H, 

C W O C h ) ,  7.08 (S, 2H, H (2.6), BZ); 13c nmr648.2 (C3), 34.3 (a), 31.7 (C5), 86.4 (C6). 130.0 (Cl, G&OCI-b), 

127.0 (C2,6;G&OCH3), 113.6 (C3,5;!&;6H4OCH3), 159.1 (C4, @i4OCH3), 129.6 (Bzl), 106.6 (B22.6). 152.3 

(623,5), 140.0 (624). 167.5 (C-O), 60.8 (OCHj), 56.2 (2 X OCHs), 19.2 (3CH3), 15.9 (5CH3). 55.3 (Cgt40CH3). Anal. 

Calcd for C23H29NOe: C, 66.49; H, 7.04; N, 3.37. Found: 86.56; H, 7.11; N, 3.66. 

C .2-oxazine WlIiie solid fmm 

isopropanoi (4.84 Q, 55.4%); mp 94-9WC; ir 2966, 2937, 2913, 2838, 1637, 1614, 1581, 1516, 1505, 1463, 1452, 

1434,1413,672,856,827,809,771, 749,734,722 an-l; 'H nmr 6 0.91 (1, J - 7.4 HZ, 3H, SCbCHz), 1.53 (d, J - 6.6 
Hz. 344, XH3h 1.69 (m, 2H. SChCW, 3.79 (s, 3H, C&OCHd, 3.79 (s, 6H, 2 X OCH3), 3.88 (s, 3H, OCHs), 5.07 (br s, 

lH, CHN), 5.25 (S, lH, CHO), 5.76 (m, lH, C=CH), 7.01 (AB, Am- 0.28, J - 8.6 Hz, 4H, C&OCW, 7.09 (s, 2H, H (2,6), 

62): 13c nmr6 48.9 ( a ) ,  122.4 ( a ) .  128.2 (CS), 84.0 (C6). 128.2 (Cl, &H4OCH3), 130.0 (C2.6. Qi+@CH3). 113.9 

(C3.5, !&H40CH3), 160.2 ( a ,  GH40CH3), 128.0 (Bzl), 106.6 (622.6). 152.4 (623.5). 140.1 (6.74). 167.2 (C-0), 60.7 

(OCH3), 56.0 (2 X OCH3), 18.6 (333). 11.3 (5CH3CH2), 249 (5CH&H2), 55.2 (C&i4OCiH3). Anal. Cald for 

C24H2gN06: C, 67.43; H, 6.d; N, 3.26. Found: C, 67.56; H, 6.72; N, 3.45. 

White solid fmmdiethyi 

ether (0.13 g. 95.2%); mp 10&106'C: ir 2994,2970,2941,2894,2881,2839,1635, 1615.15n. 1515,1H)5. 1455. 

1416,1405,678,664,848, 835,814,800,785,768,745,737,717,701,672 cm-1; 1~ nmr 8 0.76 (1, J = 7.4 Hz, 3H, 

CbCHz), 1.20 (m, 2H, CH3CW. 1.50 (d, J - 6.6 Hz, 3H, 3CH3), 1.63,2.14 (m, 1H each, NCHCHz), 1.95 (m, lH, OCH- 

ctU.3.65(8,6H,2XOCM).3.80(~. 3H. CgH4W&),3.84(~,3H,OCH3),4.62(brs, lH, CHN), 5.10 (brslH,CHO), 

7.00 (AB, Am- 0.32, J -6.7Hz, 4H, C&OCb), 7.10 (s, 2H, 62); 1% nmr849.0 (C3). 29.9 ( a ) ,  39.0 (C5),86.6 (C6), 
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129.5 (Cl, QH40CH3), 127.5 (C2,6; !&H4OCH3), 113.6 (C35 QH4OCH3). 159.2 (C4; QH4OCH3), 129.5 (Bzl), 

106.6 (822.6). 152.3 (B23,5), 140.1 (BZ4), 167.0 (C=O), 60.8 (CCH3). 55.8 (2 X OCH3), 18.9 (3GH3). 12.4 (~GH~CHZ), 

22.2 (5CH02).  55.2 (CmOGH3). AMI. Calcdfor C24HaN06: C, 67.11; H, 7.28; N, 3.26. Found: C, 67.13; H, 

7.20; N, 3.31. 

. . 5 Pale yelbw vismus liquid (4.09 g. 

45/3%); ir 3021,2969,2940. l%0, 1711. 1612, 1585. 1511, 1479, 1463, 1457. 1436, 1416. 626, 780, 761, 757 cm-1; 

'H nmr60.99 (I, J - 7.4 Hz, 3H. 5CbCH2), 1.40 (I, J- 7.0 Hz, 3H, C&OCH&kj), 1.00 (m, 2H, 5CH3C&), 3.74 (s, 6H, 

2 X O C W  3.83 (OCH31, 3.95 (q, J - 7.0 Hz, 2H. C6H40C&CH3), 4.53 (AB, Am- 0.30, J - 8.7 Hz, 2H, CHzN), 5.15 (s, 

lH, CHO), 5.80 (s, IH, C=CH), 6.60 (s, 2H, 6.7). 6.83 (AB, Am=0.30, J =8.7Hz, 4H, CaOCH2CH3); I ~c  nmr642.5 

(C3). 116.0 ( a ) ,  127.3 (CS), 63.2 (C8), 128.0 (Cl;!&H40CH2CH3), 130.8 (C2,6;!&H40CH2CH3), 114.0 (C3,5; 

!&H40CHzCH3). 159.5 (C4, QHqOCHzCH3). 128.7 (Bzl), 106.2 (B22,6), 151.9 (Bz3.5), 139.5 (Bz~), 168.9 (C-0). 

60.8 (Bz4Oi;H3), 55.9 (Bz3.5 W i g ) ,  11.4 (5W3CH2), 25.5 (SCHsHz), 14.6 (C6H4OCH&m), 63.3 

(C6H40GH2CH3). 

) - N 1 3 . 4 . 5 - ~ o v l ~ - 3 . 6 - d i h v d m - l . 2 - o x a z i n e  LQ. White crystalline soOd fmm 

isopmpanol(3.89 g, 66.8%); mp 90.92%: ir 3126,3032,2993,2976,2963,2955,2935,2920,2875,2835,1677, 

1632,1610,1582,1513,1508,1479,1463,1455,1436,1416,661,673,862,643,626,615,605,786,773,750, 

732,728,679 'H nmr6 1.41 (I, J = 7.0 Hz, 3H, C6H40CH2CU. 1.42 (s, 3H, 5CH3), 1.52 (d, J - 6.6 Hz, 3H, 

3CH3), 3.80 (S, 6H, 2 X OCH3), 3.68 (S, 3H, OCH3), 4.00 (q, J = 7.0 Hz, 2H, C6H40C&CH3), 5.03 (brs, lH, CHN), 5.18 

(brs, lH,CHO),5.78(m, IH, C-CH), 7.01 (AB,Am=0.29, J-6.6 Hz,4H, C&0CH&H3),7.14(s, 2H, Bz); 13~648.8 

(C3), 124.7 (C4). 127.6 (C5), 84.5 (C6), 128.4 (CIWOCH2CH3). 130.0 (C2.6; G&l4CCH2CH3). 114.6 (123.5; 

!&H40CHzCH3), 159.7 (C~,QH~OCHZCH~), 128.6 (Bzl), 106.7 (Bz2,6), 152.5 (Bz3,5), 140.0 (Bz4), 167.5 (GO), 

€0.9 (OCh), 56.2 (2 X OCH3), 18.8 (3CH3), 18.6 (5CH3). 14.8 (C@&CH&H3), 63.5 (C@40W&H3). Anal. Calcd 

for C24HaN06: C, 67.43: H, 6.64: N, 3.28. Found: C, 67.13: H, 6.70: N, 3.25. 

White solid fmm 1:l ether- 

pemane (0.44 g, 92.4%); mp 132-134%; ir 2997.2980, 2972,2940,2894,2835, 1624, 1610, 1579, 1513, 1478, 1453, 

1415,867,851.835,621,805, 762,750,737,693,677cm-I; 'H nmr 60.88 (d, 3H, J - 7.3 Hz, Xi&), 1.41 (1, J = 7.0 Hz, 

3H, CBH~CCH~C&), 1.51 (d, J - 6.9 Hz,3H,3CH3), 1.71.2.24(m, 1H each, NCHCHz), 2.24 (m, IH, OCHGH), 3.64 (s, 
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6H, 2 X OCH3). 3.83 (s, 3H, OCH3), 4.01 (q, J - 7.0 Hz, 2H, CskkOCk&CH3), 4.87 (m, lH, CHN), 5.05 (rn, lH, CHO), 6.83 

(d, J -8.7Hz. 2H. H (35), 6 Ph), 7.09 (S, 2H, BZ), 7.12 (d. J -8.7 HZ, 2H, H (2.6), 6Ph); Mlr847.8 (C3). 34.3 (C4). 

31.7(C 5),86.5 (C6), 129.7 (Cl;G6H40Et), 126.9 (C 2,6;!26H40Et); 114.1 (C 3,5;G&OEt), 158.4 (C4;&H40Et), 

128.9 (Bz I), 106.5 (BZ 28). 152.3 (Bz3.5), 140.0 (Bz 4), 167.1 (C-0). 60.8 (OCH3), 55.9 (2 XOCH3). 19.2 (3CH3), 15.9 

(5 C&), 14.8 (QH~OCHZCH~). 63.4 (QH40CHzCH4. Anal. CaXd for C24H3iNO6: C. 67.11; H. 7.28; N. 3.26. Found: 

C, 67.26; H, 7.12; N, 3.34. 
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