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Abstract: N-(2-Benzyloxycarbonylyphenyl ketenimines undergo anilines with unsaturated halides or trifldfes with acid

. = = . 17 - - _ - . - _
thermally induced cyclization to give 2-substitutétt3,1-benzox- %hlonges' the OX'dat'.O.n from 3 OXOIndOII.ne.S and in
azin-4-ones. These processes involve the formation of a new caRl€s,” [4+2] cycloaddition reactions of the imino-ketene
bon—oxygen bond and the migration of the benzyl group from tf@sulting from the thermolysis of benzotriazinéh¢he
oxygen atom of the benzyloxy unit at the ester function to the ternéondensation of 2-azidobenzoic acid with aldehyfles,
nal carbon atom of the ketenimine fragment. the electrochemical cyclization df-acyl-2-trichloro-
Key words: azides, ketenimines, cyclizations, rearrangementgcetylanilines!

benzoxazinones Ketenimines have been frequently used as precursors of
nitrogen-containing heterocyclésAs a matter of fact we

] have successfully employed these heterocumulenes in the
4H-3,1-Benzoxazin-4-ones (also known by the commogynthesis of a variety of nitrogenated heterocycles. For in-
name ‘acylanthranils’), particularly those with a carboBtance, we have prepared isoquinolines by electrocyclic
substituent at the 2-position, are important fused heterogihg closure of ketenimine, azeto[2,1b]quinazolines
cles. Compounds possessing this heterocyclic ring systgfg intramolecular imino-ketenimine [2+2] cycloaddi-
are found in nature, as the phytoalexins avenaluhand tjgn 24 benzplacridines?® benzimidazo[1,blisoquino-
dianthalexir, and some hydroxylated derivatives of thigines26 or pyrido[1,2a]benzimidazole¥ through [4+2]
last compound.The 3,1-benzoxazin-4-one core is a keyycloaddition reactions, and indoles or 1,4-benzoxazines

structural fragment in a range of biologically active compy intramolecular addition of carbon centered radicals
pounds. Some derivatives of this family act as competitivghto ketenimine®

inhibitors* or potent inactivatopsof chymotrypsin and
other serine proteases, or are inhibitors of human leu
cyte elastase (HLE)herpes simplex virus type 1 (HSV-
1) proteasé,and C1r serine protea$&loreover, some 2-

l{)agzre we report a new synthesis of 2-substitutdeB4L-
enzoxazin-4-ones based on the thermally induced cy-
clization ofN-(2-benzyloxycarbonyl)phenyl ketenimines.
substituted Mi-3,1-benzoxazin-4-ones have the ability tg hese processes involve the thermal rearrangement of an

lower the levels of cholesterol and triglycerides in plasm ,-benzyl group to a carbon atom.

and to raise the proportion of total cholesterol carried Byhe reaction of 2-azidobenzoyl chloride) and 2-azido-
high-density lipoprotein The importance of these benz-5-chlorobenzoyl chloridelp) with benzylic alcohol, in
oxazinones also reside in that these compounds are us&tihCl, solution, in the presence of a slight excess of 4-
precursors for the preparation of other pharmaceuticafiymethylaminopyridine, provided benzyl 2-azidoben-
active heterocyclic compounds, mainly quinazoline angbates3 in good to excellent yields (Table 1). g, so-
quinoline derivatives? lutions of 3 were treated, at room temperature, with
Different general protocols have been reported for t Qphenylphqsphane to give tnphenylphosphaz@né’ﬁe
preparation of K-3,1-benzoxazin-4-ones bearing a Car_ransformatlorB — 4was complete in abput 16 ho'urs, as
bon substituent at C2,such as the condensation of anfollowed ?y IR (dlsappear'ance of the azide vibration near
thranilic acids with acid anhydrides, orthoesters or ac?dlolO cnT, and o%servaﬂon of.the new bands at 1438
chlorides!? the cyclodehydration df-acylanthranilic ac- chr and 1121 c correspondmg to the' phosphaz'e.ne
ids 2% or those that use the closely relatét2 1-benzox- groups). Treatment of the resulting solutions containing

i i i i i ; ds4 with a stoichiometric amount of diphe-
azine-2,4(H)dione system (isatoic anhydride) as startin§°rPou"N
material™ Other synthetic methods involve the thallation’?/Ket€ne or methylphenylketene affordle(2-benzyl-

and subsequent Pd-catalyzed carbonylation of acetarﬁﬁ{cgﬁ%ngwenyl tkgfie?:n:jmbesl.RThe f[(r)rmanor.l tr?f IR
ide 5 the Pd-catalyzed cyclocarbonylationatho-iodo-  <c'c e was established by IR spectroscopy: the
spectra of the reaction mixtures showed very strong ab-

sorptions around 2000 ctattributable to the N=C=C

SYNTHESIS 2005, No. 14, pp 24262432 group. After removal of the solvent, the mixtures contain-
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Tablel Benzyl 2-Azidobenzoate® Table2 2-Substituted K-3,1-Benzoxazin-4-oned
Compound R Ar Yield (%) Compound R R? Ar Yield (%)2°
3a H 4-MeCH, 82 6a H Ph 4-MeCgH, 45
3b H 4-MeOCH, 75 6b H Me 4MeCeH, 43
3c H 3,4-(MeO)CgH; 91 6C H Ph 4-MeOC¢H, 41
3d cl 4-MeGH, 70 6d H Ph 34-(MeO),CH; 42
3e cl 4-MeOGH, 80 6e cl Ph 4-MeGH, 50
3f cl 3,4-(MeO)CgH; 60 6f cl Ph 4-MeOGH, 40
3g Cl 3,5-(MeO)CqH; 78 69 o] Ph 3,4-(MeO)CeH, 43
6h cl Ph 3,5-(MeO)CH, 40

. . 2Global yield for the conversiad— 6.
sealed tube, for one hot#The crude materials resultings |solated yield after silica gel column chromatography.

from this thermal treatment were chromatographed, thus

resulting in the isolation of pure 2-substituteid-3,1-

benzoxazin-4-one$ (Scheme 1§° Compounds6 were

obtained in acceptable global yields (40-50%) for tHgond range between 1628 Trand 1640 crit. In the'H
conversion3 — 6, three reaction steps in a one-pot proNMR spectra of compoundia.c-h the two protons at the
cess (Table 2). methylene carbon of the side c;hallir;resonate as a singlet at
The structural elucidation of theH43,1-benzoxazin-4- 8b [:;19 2 39R32 gp'\r/lné;H:rvv:ef’\r/,léréLA] lt\rl]l\élsl'?estev%c'gtjor?ocr)]fs

ones6 was achiev_ed following their analytical and SPECrmed out to be diastereotopic, appearing=a8.38 ppm
tral data, and confirmed by the X-ray structure determings,4s = 3 g5 ppm with a geminal coupling constdnt

tion of a monocrystal ofg [R* = Cl; R = Ph; Ar = 3,4- 13.4 Hz. due to its stereogeni :
i . , genic carbon atom. The proxim-
(MeO),CsH,].3! The IR spectra of theH#3,1-benzoxazin- ity of the carbonyl group to the aromatic proton at C5 ac-

4-ones6 exhibit strong absorptions in the region 1757—Eounts for its chemical shifs, = 8.08—8.15 ppm. THEC

1772 cm® due to the vibration of the lactone carbony R spectra of the 2-substituted benzoxazindhglsow
group, whereas the bands associated to the C=N douflg sijgnal of the aliphatic quaternary carbon atom linked

/—Ar
o 1) HO , DMAP

2 o 2) PPhy
1 R1
R\@‘\m CHuCly, r.t., 5 h \@‘\O/\Ar CHyCly, r.t., 16 h
N N3

3

1a (R'=H) 3
1b (R'=Cl)
Q 3) Ph(R?)C=C=0 Q
1 1
R o Sar CHoCly, r.t., 10 min R o Dar
O=PPh; + oh
/
N=C=C N=PPh;
\
R2
5 4
4) 200°C
neat, sealed tube, 1 h
o)
R1
o]
2
N)»(\Ar
PH R

Schemel Preparation of 2-Substitutedi43,1-Benzoxazin-4-ones
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to C2 atd = 49.7-60.8 ppm, and the signal of the methyguence to that involved in the conversi®nr> 6, could

ene carbon & = 43.5-44.8 ppm. In these spectra the catransform into quinazolin-4-ones(Scheme 2). Unfortu-
bonyl carbon C4 appear at= 158.5-159.7 ppm, and nately, when compoundswere heated at 200 °C for one
carbon C2 fall in the range 6f= 163.5-165.7 ppm. hour in a sealed tube only very complex reaction mixtures

In the crystal structure dBg the 3,1-benzoxazin-4-one Were obtained”
ring is planar, with a mean deviation of only 0.01 A
(Figure 1). The dihedral angles between the mean plar

0 O%\Ar
defined by the benzoxazinone nucleus and the phernrt Cg/\A R! L\é
rings are 99.4° (C11-C16), 89.4° (C21-C26), and 27.. ' o
(C31-C36). N%\(P“ N)\(
e RZ @ RZ
(6]
Rk@fj\o * CHuo-Ar
)th
NI
RZ

Figure2 Putative intermediates in the transformatior 6

0 (0]
PN R
N Ar A N
B 7> _
N N Ar
C\\C/Ph pH Ph
|
Ph
7a R =Me, Ar = 3-MeOCgH,4 8

7b R =PhCH,, Ar=Ph

Scheme2 Attempted synthesis of quinazolin-4-orges

Figurel Molecular structure odg with 50% probability ellipsoids, In summary, the thermally induced intramolecular cy-
g?%”g(e"’;‘bfgg% S(g?eg(el-) Sggi‘)ei' ggg%;’”gt(hls) (ézli')‘dla;geé Ellzation of the N-(2-benzyloxycarbonyl)phenyl keten-
C(1)-C(2) 1574 (4)’1 0(1)-C(4) 1385 (4): 0(1)-C(3) 1386 (4)1ml|nk()955 prowd_es new 2-substltutedhdenvatle_s of thlt-:-4 f
N(1)-C(3) 1.268 (4), N(1)-C(10) 1.400 (4), C(3)-N(1)-C(10) 117.81-benzoxazin-4-one system, an heterocyclic nucleus o
(3), C(4)-0(1)-C(3) 121.8 (3), C(3)-C(1)-C(21) 113.5 (3), C(3)Particular interest. Moreover, this process constitutes a
C(1)-C(11) 105.6 (3), C(21)-C(1)-C(11) 110.9 (3), C(3)-C(1)-C(Mew type of reaction in ketenimine chemistry, which in-
’{l(zf)-o c(?e),) %(211))1%1;—(%;2)(:%3%9 C((32)) <(3:((11§)Il<36(12)—((?3)(2’)\l (11<;9g(§?i/olves the intramolecular migration of a benzyl group
C1) 1261 (3), O(l)—.C(3);C(1) 109.0(3) : ' over its terminal carbon atom.

The conversion of ketenimingsinto the 4-3,1-benzox- All melting points were determined on a Kofler h_ot-plate mp appa-
ratus and are uncorrected. IR spectra were obtained as films or Nu-

azin-4-ones involves j[he fprmatlon of a new carbon—ox-lol emulsions on a Nicolet Impact 400 spectrophotometer. NMR
ygen bond, and the migration of the benzyl group from th@ectra were recorded on a Bruker Avance 300 (300 MHz and 75
oxygen atom of the ester function to the terminal carbawHz for *H and*3C, respectively) or a Bruker Avance 400 spec-
atom of the ketenimine fragment. Most probably, this mirometer (400 MHz and 100 MHz fé+ and*C, respectively), in
gration occurs through one of the dipolar or radical-cage>Cl as solvent, and the chemical shifts are expressed in ppm rel-

intermediates represented in Figure 2, although a precféd¥e to TMS a = 0.00 for'H and to CDCJ ats = 77.1 for**C.

mechanistic investigation of this process is out of th ass spectra were recorded on a Hewlett-Packard 5993C spectrom-

. eter or on a VG-Autospec spectrometer. Microanalyses were per-
scope of the present work. The shift of benzyl groups frofymed on a Carlo Erb;)EA-lploe instrument. 4 P

En Oxly%en atorln tofa carbon altomhls quge rare, aér;?’dto %y,&zidobenzoyl chloride1@),*® 2-azido-5-chlorobenzoyl chloride
nowiedge, only a few examples have been repofied. (1b),* diphenylketen® and methylphenylketefewere prepared

Starting from 2-azidobenzoyl chlorid&a) andN-substi- according to literature procedures.

tuted benzyl amines we prepared ketenimifi@s which  The crystal and molecular structureéof has been determined by
the amide function bears at least one benzyl group at tkeay diffraction studies. Crystal was mounted on glass fibre and
nitrogen atom. We reasoned that by thermal treatmdrgnsferred to the cold gas stream of the diffractometer Bruker
these ketenimines, following a similar mechanistic seé¥mart APEX. Data were recorded with MoxKadiation ¢ =
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0.71073A) inw-scan mode. The structure was solved by the diredtield: 1.05 g (70%); colorless prisms; mp 71-73 °G(Eh-hex-
method and refined anisotropically &3 (program SHELXL-97, ane).

G.M. Sheldrick, University of Gottingen, Germany). Methylgroup§ (Nujol): 2130, 1722, 1480, 1310, 1294, 1241, 1227, 1135, 1119
were refined using rigid groups and other hydrogens were refing%73 1055. 830 806. 783. 720. 623Em ' ' ' '

using a riding method.

H NMR (300 MHz, CDCJ): § = 2.35 (s, 3 H), 5.29 (s, 2 H), 7.13
Benzyl 2-Azidobenzoates 3; General Procedure (d,J=8.6Hz,1H),7.19 (dl=8.0 Hz, 2 H), 7.33 (d = 8.0 Hz, 2
To a solution of 2-azidobenzoy! chloricka( 0.91 g, 5 mmol) or 2- H), 7.44 (ddJ = 8.6, 2.5 Hz, 1 H), 7.82 (d,= 2.5 Hz, 1 H).
azido-5-chlorobenzoyl chloridellf; 1.08 g, 5 mmol) in anhyd 13C NMR (75 MHz, CDCJ): & = 21.2, 67.4, 121.3, 123.8 (s), 128.6,
CH,CI, (50 mL) were added DMAP (0.79 g, 6.5 mmol) and the cort29.4, 129.9 (s), 131.7, 132.4 (s), 133.1, 138.4 (s), 138.9 (s), 163.8
responding benzyl alcoh@ (5 mmol). The reaction mixture was (s).
stirred at r.t. for 5 h. Themhexane (50 mL) was added and the stir-
ring was continued for 30 min. The precipitated solid was separa
by filtration, and washed with-hexane (3« 15 mL). From the fil-
trate the solvent was removed under reduced pressure and theArgal. Calcd for GsH,;,CIN;O,: C, 59.71; H, 4.01; N, 13.93. Found:

(El, 70 eV):mz (%) = 105 (100), 301 (4) [M, 303 (2) [M +

sulting material was purified by column chromatography. C, 59.65; H, 4.17; N, 13.90.

4-Methylbenzyl 2-Azidobenzoate (3a) 4-Methoxybenzyl 2-Azido-5-chlor obenzoate (3¢)

Silica gel; hexane—&D, 4:1. Yield: 1.1 g (82%); yellow oil. Silica gel; hexane-BD, 7:3. Yield: 1.27 g (80%); colorless prisms;
IR (neat): 2124, 1724, 1597, 1580, 1520, 1489, 1452, 1373, 13§1P 60-62 °C (BO-n-hexane).

1253, 1129, 1074, 810, 755, 690¢m IR (Nujol): 2133, 1726, 1616, 1481, 1309, 1257, 1227, 1175, 1134,

'H NMR (300 MHz, CDCJ): & = 2.34 (s, 3 H), 5.30 (s, 2 H), 7.10— 1115 1073, 1036, 829, 782, 715, 624%cm
7.24 (m, 4 H), 7.34 (d] = 8.0 Hz, 2 H), 7.46-7.52 (m, 1 H), 7.86*H NMR (400 MHz, CDC): & = 3.81 (s, 3 H), 5.27 (s, 2 H), 6.89—
(dd,J= 7.8, 1.6 Hz, 1 H). 6.93 (m, 2 H), 7.14 (d] = 8.6 Hz, 1 H), 7.37-7.40 (m, 2 H), 7.45

13C NMR (75 MHz, CDCJ): § = 21.2, 67.0, 119.9, 122.6 (s), 124.4,(dd:J = 8.6, 2.5Hz, 1 H), 7.81 (d,= 2.5 Hz, 1 H).
128.5, 129.3, 131.9, 132.8 (s), 133.2, 138.1 (s), 140.2 (s), 165.0 {8 NMR (100 MHz, CDCJ): 5 = 55.3, 67.3, 114.1, 121.3, 123.8
MS (EL, 70 eV)miz (%) = 105 (100), 267 (2) [N (s), 127.5 (s), 129.9 (s), 130.4, 131.6, 133.1, 138.8 (s), 159.9 (),

163.9 (s).
Anal. Calcd for GsH13N;0,: C, 67.40; H, 4.90; N, 15.72. Found: C,
67.21: H, 4.77: % 1500 2/]|s (El, 70 eV):m/z (%) = 121 (100), 317 (4) [N, 319 (2) [M' +
4-Methoxybenzyl 2-Azidobenzoate (3b) Anal. Calcd for GsH;,CIN;O4: C, 56.70; H, 3.81; N, 13.23. Found:
Silica gel; hexane—HD, 7:3. Yield: 1.06 g (75%); yellow oil. C,56.61; H, 3.77; N, 13.04.

IR (neat): 2126, 1725, 1616, 1597, 1518, 1490, 1450, 1302, 12%3¢Dimethoxybenzyl 2-Azido-5-chlor obenzoate (3)

1179, 1124, 1073, 1037, 829, 752°&m Silica gel; hexane-BD, 1:1. Yield: 1.04 g (60%); colorless prisms;
'H NMR (400 MHz, CDq) 6 =3.79 (S, 3 H), 5.26 (S, 2 H), 6.88 mp 81-83 °C (Eo_n-hexane)_

(7”202(::)'27 &)3 %t’lg_?%ga}]l f)ﬁ)?'f% Afc?dyszi';HHz)’ 17 3)7 ~ IR (Nujol): 2134, 2101, 1717, 1524, 1311, 1271, 1219, 1169, 1142,
' P ST AT P PS5 =9 TS ST 1113, 1023, 943, 859, 833, 805, 786tm

%C NMR (100 MHz, CDC)): & = 55.3, 66.8, 114.0, 119.8, 122.6,, /o (300 MHz, CDCD): § = 3.81 (5, 3 H), 3.82 (s, 3 H), 5.20
(5). 124.4,1279 (5), 130.2, 1318, 1332, 140.1(5), 1597 (s), 1650 |, 7o) (120 07 0 Lo 1% 06 (. 2 H). 7.07 i

(©)- 8.6 Hz, 1 H), 7.38 (dd]1= 8.6, 2.5 Hz, 1 H), 7.74 (d,=2.5 Hz, 1

MS (El, 70 eV)m/z (%) = 121 (100), 283 (4) [M. H).

Anal. Calcd for GsH,3N;O4: C, 63.60; H, 4.63; N, 14.83. Found: C,13Cc NMR (75 MHz, CDCJ): & = 55.9, 67.5, 111.1, 112.0, 121.3,
63.41; H, 4.57; N, 14.90. 121.6, 123.8 (s), 127.9 (s), 129.9 (s), 131.6, 133.1, 138.8 (s), 149.1

(s), 149.3 (s), 163.9 (s).

3,4-Dimethoxybenzyl 2-Azidobenzoate (3c) . _
Silica gel; hexane—BD, 2:3. Yield: 1.42 g (91%); yellow oil. N]IS (El, 70 eV)mvz (%) = 151 (100), 347 (9) [M, 349 (3) [M" +

2].

IR (neat): 2126, 1729, 1598, 1515, 1484, 1449, 1378, 1250, llg\l
rial. Calcd for GgH,,CIN;O,: C, 55.26; H, 4.06; N, 12.08. Found:

1125, 1074, 1029, 946, 859, 809, 760tm C.55.02: H, 3.97- N. 11.94.
14 NMR (300 MHz, CDCJ): 5 = 3.88 (s, 3 H), 3.90 (s, 3 H), 5.29
(s, 2 H), 6.85-6.88 (m, 1 H), 7.00-7.04 (m, 2 H), 7.16)t8.1, 3 5-Dimethoxybenzyl 2-Azido-5-chlorobenzoate (3g)
1.1Hz,1H),7.23(ddl=8.1,0.8Hz, 1 H), 7.51 (ddd= 8.1, 7.5, Silica gel; hexane—ED, 7:3. Yield: 1.36 g (78%); colorless prisms;
1.6 Hz, 1 H), 7.85 (dd] = 7.5, 1.5 Hz, 1 H). mp 71-73 °C (ED—-n-hexane).
C NMR (75 MHz, CDC)): 6 = 55.9, 56.0, 67.2, 111.1, 111.9,|R (Nujol): 2135, 2102, 1698, 1614, 1559, 1430, 1405, 1305, 1249,
119.9, 121.4, 122.7 (s), 124.5, 128.3 (s), 131.9, 133.3, 140.1 (8210, 1175, 1155, 1065, 1010, 835tm

149.0(s), 1492 (s), 165.1 (s). H NMR (400 MHz, CDCJ): § = 3.79 (s, 6 H), 5.28 (s, 2 H), 6.44

MS (El, 70 eV)m/z (%) = 151 (100), 313 (29) [M (t, J=2.3Hz, 1 H), 6.59 (dl = 2.3 Hz, 2 H), 7.17 (dl= 8.6 Hz, 1

Anal. Calcd for GHsN5O,: C, 61.34; H, 4.83; N, 13.41. Found: C,H). 7.47 (ddJ = 8.6, 2.5 Hz, 1 H), 7.85 (d,= 2.5 Hz, 1 H).

61.09; H, 4.67; N, 13.23. 13C NMR (100 MHz, CDC)): § = 55.4, 67.3, 100.4, 106.2, 121.3,
123.6 (s), 130.0 (s), 131.8, 133.3, 137.6 (s), 138.9 (s), 161.0 (s),

4-Methylbenzyl 2-Azido-5-chlor obenzoate (3d) 163.8 (s).

Silica gel; hexane—&D, 4:1.
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MS (EI, 70 eV)mz (%) = 151 (100), 347 (9) [M, 349 (3) [M' + *H NMR (300 MHz, CDCJ): & = 3.63 (s, 3 H), 3.92 (s, 2 H), 6.52

2]. (d,J=8.6 Hz, 2 H), 6.65 (dl = 8.6 Hz, 2 H), 7.17—7.33 (m, 10 H),
Anal. Calcd for GHy,CIN,O;: C, 55.26; H, 4.06; N, 12.08. Found: /40 (tJ=7.8 Hz, 1 H), 7.63 (dI =8.1 Hz, 1 H), 7.73 (4 = 8.1

13C NMR (75 MHz, CDCJ): § = 43.5, 55.0, 60.7 (s), 112.7, 116.7
4H-3,1-Benzoxazin-4-ones 6; General Procedure (s), 127.0,127.1,127.7,128.7,129.0, 129.7, 132.2,136.4, 138.5 (s),

A solution of the corresponding benzyl 2-azidobenz@at@®.5 142.5 (s), 146.0 (s), 158.0 (s), 159.4 (s), 163.5 (s).

mmol) in anhyd CHCI, (10 mL) was introduced in a glass tube, and

a solution of triphenylphosphane (0.65 g, 2.5 mmol) in the same s@H2-(3,4-Dimethoxyphenyl)-1,1-diphenylethyl]-4H-3,1-benzox-

vent (6 mL) was added dropwise. The reaction mixture was stirradin-4-one (6d)

at r.t. under N for 16 h. Then, methylphenylketene or diphe-Silica gel; hexane—BD, 2:3. Yield: 0.49 g (42%).

nylketene (2.5 mmol) in G}, (4 mL) was added. After stirring at \p (yjol): 1759, 1636, 1608, 1516, 1496, 1445, 1421, 1283, 1263
r.t. for 10 min the solvent was removed to dryness under reducgfbq 1140 1029 1005 777. 7012m ' ' ' '
pressure. The glass tube was sealed and the mixture containing the ™’ ' ' ' '

corresponding keteniming and triphenylphosphane oxide was'H NMR (400 MHz, CDCJ): 3 = 3.46 (s, 3 H), 3.76 (s, 3 H), 3.92
heated at 200 °C for 1 h. After cooling at r.t. the crude mixture w48 2 H), 6.06 (s, 1 H), 6.51-6.56 (m, 2 H), 7.25-7.32 (m, 10 H), 7.49
dissolved in CHCI, (20 mL) and transferred to a round bottom(t; J = 7.7 Hz, 1 H), 7.76 (dl = 8.0 Hz, 1 H), 7.79 (td] = 8.0, 1.3
flask. Finally, the solvent was removed under reduced pressure d#d 1 H), 8.14 (dJ = 8.0 Hz, 1 H).

the resulting material was chromatographed. After removing thec NMR (100 MHz, CDC)): § = 43.9, 55.3, 55.7, 60.7 (s), 110.2,
chromatography solvents under reduced pressure th&,14 1145 116.8(s), 123.4, 127.1, 127.9, 128.4, 128.6, 129.5 (s), 129.8,

benzoxazin-4-one€ were obtained as solids, that were triturated 36.5, 142.6 (s), 146.2 (s), 147.4 (s), 147.6 (s), 159.6 (s), 163.5 (s)
and dried under high vacuum a 50 °C for 24 h, and used as such,&% (E1, 70 eV)miz (%) = 151 (100), 463 (3) [

characterization.
Anal. Calcd for GH,sNO,: C, 77.73; H, 5.44; N, 3.02. Found: C,

As compound$c and6f were isolated along with the correspond 77.55: H. 5.29: N. 3 24,

ing 2-diphenylmethyl-#-3,1-benzoxazin-4-on@ (see ref® only

2-dipher .
their*H and**C NMR data are given. 6-Chlor 0-2-[2-(4-methylphenyl)-1,1-diphenylethyl]-4H-3,1-

benzoxazin-4-one (6€)

2-[2-(4-M ethylphenyl)-1,1-diphenylethyl]-4H-3,1-benzoxazin- Silica gel: hexane—gD, 9:1. Yield: 0.56 g (50%).

4-one (6a)

Silica gel; hexane—ED, 9:1. Yield: 0.47 g (45%). IR (Nujol): 1772, 1628, 1603, 1514, 1495, 1472, 1312, 1249, 1156,
IR (Nujol): 1760, 1631, 1607, 1515, 1495, 1263, 1172, 1046, 1002047, 1033, 875, 838, 771, 716, 702'tm

776, 699 ci. 1H NMR (300 MHz, CDCJ): § = 2.19 (s, 3 H), 3.91 (s, 2 H), 6.59

1H NMR (300 MHz, CDCJ): 8 = 2.18 (s, 3 H), 3.93 (s, 2 H), 6.62 gdé%‘dE"JO_H;'GZHH)' (13';9 (5“7‘18-3(1'1*5’5?)'222;‘7i23 (”é’ gg ';)'
(d,J=7.9 Hz, 2 H), 6.79 (dl = 7.9 Hz, 2 H), 7.21-7.34 (m, 10 H), J'_2(4'HZ‘1'H) z, 1H), 7.71 (ddl = 8.6, 2.4 Hz, 1 H), 8.08 (d,
7.45 (td,J = 7.8, 1.1 Hz, 1 H), 7.65 (d,= 8.1 Hz, 1 H), 7.75 (td, ° - 2-4Hz 1 H).
J=8.1, 1.4 Hz, 1 H), 8.12 (dd,= 7.8, 1.1 Hz, 1 H). 13C NMR (75 MHz, CDCJ): § = 21.0, 44.0, 60.7 (s), 117.9 (s),
5C NMR (75 MHz, CDC): & = 21.0, 44.0, 60.6 (s), 116.8 (s), 1272 127.8, 127.9,128.2, 1288, 1297, 131.2, 133.8 s), 134.2 (5),
127.1, 127.2, 127.8, 128.1, 128.4, 128.5, 129.8, 131.2, 134.0 (s]°-9 (). 136.7, 142.3 (5), 144.6 (5), 158.5 (5), 163.9 (5).
135.7 (s), 136.4, 142.5 (s), 146.2 (s), 159.6 (s), 163.5 (s). MS (EI, 70 eV)miz (%) = 105 (100), 451 (13) [N, 453 (4) [M" +

2.

MS (EI, 70 eV)m/z (%) = 105 (100), 417 (27) [NL

Anal. Calcd for GgH,3NO,: C, 83.43; H, 5.55; N, 3.35. Found: C,
83.21; H, 5.39; N, 3.14.

Anal. Calcd for GgH,,CINO,: C, 77.07; H, 4.91; N, 3.10. Found: C,
76.94; H, 4.78; N, 3.04.

2-[1-Methyl-2-(4-methyl phenyl)-1-phenylethyl]-4H-3,1-benz- 6—Chloro-_2-[2—(4—methoxyphenyl)-l,l—diphenylethyl]-4H-3,1—
oxazin-4-one (6b) benzoxazin-4-one (6f) _
Silica gel; hexane—&D, 9:1. Yield: 0.47 g (40%).

Silica gel; hexane—&D, 4:1. Yield: 0.38 g (43%).
o H NMR (300 MHz, CDCJ): § = 3.70 (s, 3 H), 3.93 (s, 2 H), 6.54—
IR (Nujol): 1757, 1633, 1608, 1475, 1447, 1323, 1262, 1165, 111 58 (m. 2 H), 6.63-6.67 (m, 2 H), 7.26-7.33 (m, 10 H). 7.64 (d.

1067, 1039, 1007, 815, 778, 739, 698°tm J=8.6Hz, 1 H), 7.74 (ddl = 8.6, 2.4 Hz, 1 H), 8.11 (d,= 2.4 Hz,
'H NMR (400 MHz, CDCJ): § = 1.67 (s, 3 H), 2.22 (s, 3 H), 3.38 1 H).

(d, =19 Mz TH), 305 (A=134 12 2 H), 678 Q= 7912 150 NMR (75 MHz, CDCY): 5 = 435, 5.1, 60.8 (), 112.8, 117.9
). 6.92 (dJ = 7.9 Hz, 2 H), 7.18-7.35 (m, 5 H), 7.46 (ic; 8.0,

" ) (s), 127.2,127.9, 128.8, 129.0, 129.7, 132.2, 134.3 (s), 136.7, 138.3
11 Hz, 1H), 7.62 ()= 7.9 Hz, 1 H), 7.75 (] = 7.9, 15 Hz, 1 (O 1272, 1279, 1288, 129.9, 129 7, 1322, 1342
H), 8.15 (ddJ = 8.0, 1.5 Hz, 1 H). (5), 142.3 (5), 144.6 (5), 158.1 (s), 158.5 (s), 163.9 (s).
C NMR (100 MHz, CDC)): § = 21.0, 22.7, 44.8, 49.7 (s), 116.86-Chlor 0-2-[2-(3,4-dimethoxyphenyl)-1,1-diphenylethyl]-4H-
(s),126.6,127.0,127.2, 128.3, 128.4, 128.6, 128.7, 130.5, 133.9 ). penzoxazin-4-one (6g)

135.9 (s), 136.4, 143.3 (s), 146.1 (s), 159.7 (s), 165.7 (s). Silica gel; hexane—gD, 9:1. Yield: 0.53 g (43%).

MS (El, 70 eV)mz (%) = 105 (100), 355 (14) [M IR (Nujol): 1765, 1640, 1608, 1520, 1424, 1314, 1264, 1238, 1143,

Anal. Calcd for GH,,NO,: C, 81.10; H, 5.90; N, 3.94. Found: C, 1027, 1019, 877, 857, 812, 768, 708'tm

81.29; H, 5.79; N, 3.84. H NMR (300 MHz, CDCJ): & = 3.45 (s, 3 H), 3.76 (s, 3 H), 3.90
(s, 2 H), 6.00 (dJ = 1.7 Hz, 1 H), 6.51 (dd} = 8.3, 1.7 Hz, 1 H),

2-[2-(4-Methoxyphenyl)-1,1-diphenylethyl]-4H-3,1-benzox- 6.55 (d,J = 8.3 Hz, 1 H), 7.23-7.32 (m, 10 H), 7.60Jd 8.6 Hz,

azin-4-one (6c) 1 H), 7.72 (dd) = 8.6, 2.4 Hz, 1 H), 8.09 (d,= 2.4 Hz, 1 H).

Silica gel; hexane—&D, 7:3. Yield: 0.44 g (41%).
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13C NMR (75 MHz, CDCJ): § = 43.8, 55.3, 55.7, 60.7 (s), 110.2,
114.5,117.9 (s), 123.3, 127.2, 127.8, 127.9, 128.6, 129.3 (s), 129.8, Emmerling, M. R.; Michael, W.; Jaén, J. Bloorg. Med.
134.3 (s), 136.7, 142.3 (s), 144.6 (s), 147.5 (s), 147.6 (s), 198.5 (
163.9 (s).

MS (EI, 70 eV)mz (%) = 151 (100), 497 (4) [M, 499 (2) [M* +

2.

Anal. Calcd for GH,,CINO,: C, 72.36; H, 4.86; N, 2.81. Found: C,
73.21;H, 4.69; N, 2.77.

Crystal Data for 69

C;3H,4CINO,, M = 497.95, Monoclinic, space grol2(1)/c, a =

9.1353 (6)b = 17.3153 (11)¢c = 15.5769 (11) Ap = 98.496 (2),
V=12436.9 (3) A Z=4,1.(Mo — Ka) =0.71073 A, T=100 Ky =

0.19 mn?, 26253 reflections measured, 4995 unidRie € 0.0738)
used in all calculations. The finRLL was 0086 [| > & (I)] andwR2

was 0.144 (all data).

6-Chlor 0-2-[2-(3,5-dimethoxyphenyl)-1,1-diphenylethyl]-4H-
3,1-benzoxazin-4-one (6h)

Silica gel; hexane—&D, 7:3. Yield: 0.5 g (40%).

IR (Nujol): 1764, 1628, 1599, 1471, 1380, 1314, 1206, 1153, 1068,  J. Heterocycl. Chem 1988, 25, 715. (d) Parkanyi, C.; Yuan,
838, 776, 705 cm.

IH NMR (400 MHz, CDCJ): 3 = 3.48 (s, 6 H), 3.90 (s, 2 H), 5.91

dJ=

2.3 Hz, 2 H), 6.18 (] = 2.3 Hz, 1 H), 7.24-7.34 (m, 10 H),

7.62 (d,J=8.6 Hz, 1 H), 7.73 (dd] = 8.6, 2.4 Hz, 1 H), 8.09 (d,
J=2.4Hz, 1H).
13C NMR (100 MHz, CDC)): § = 44.5, 55.0, 60.7 (s), 99.3, 109.1,

117.9 (s), 127.3, 127.8, 127.9, 128.7, 129.7, 134.3 (s), 136.8, 139.1  (a) Zentmyer, D. T.; Wagner, E. €.Org. Chem. 1948, 13,
(s), 142.3 (s), 144.6 (s), 158.5 (s), 159.7 (s), 163.8 ().

MS (EI, 70 eV)miz (%) = 151 (100), 497 (13) [N, 499 (4) [M +

2],

Anal. Calcd for GH,,CINO,: C, 72.36; H, 4.86; N, 2.81. Found: C,
72.09; H, 4.71; N, 2.68.
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O 1 2
R! 9a R'=H;R“=Ph
(0]
H 9b R'= Cl; R2 = Ph
g
N)§< 2
o e 9 RI=H;R®=Me

Figure3

Probably, compound&resulted from the hydrolysis of the
ketenimine function in thil-(2-benzyloxycarbonyl)phenyl
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