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Abstract- The role of structure in the reaction between enamina and nitrooletins has been evaluated. A 
synthetic method is presented for preparing substituted cyclic nitronic esters incorporating a bmembered 
ring. Reaction of cyclopcntanone, cyclohexanone and cycloheptanone enamines derived from pyrrolidine 
and morpholine with 2-nitro-1-phenylpropene, 2-nitro-1-phenyl-I-butene and a-nitrostilbene in hexane 
solvent at O-25” led to 3-methyl-, 3-ethyl-, or Ephenyl4phenyl-5,6polymethylene-5,6dihydro-tH-l,2- 
oxaxine 2-oxides 9a-j (3194% yield). Spectral data support the assigned structures and establish 
stereochemistry. The reaction is limited to u-substituted nitroolefins and enamines derived from cyclo- 
alkanones having fewer than eight ring members. Enamines derived from aldehydes and acyclic ketones 
failed to produce nitronic esters. Alkaline hydrolysis of nitronic esters 9a-j by treatment with aqueous 
ethaaolic potassium hydroxide, followed by acidification with acetic acid, leads to products whose strut- 
ture is determined by the nature of substituents and ring sire of the 5,6polymethylene group. Esters W 
and k derived from cyclohexanone gave 8a-hydroxy-3-methyl4phenyl-4a,5,6,7.8,~-hex~ydro~~-~,2- 
benxoxaxine 2-oxide (4), found to be identical with the product of Michael addition of cyclohexanone to 
2-nitro-1-phenylpropene. Ester 9h derived from cycloheptanone gave the Nef product, 2-(1-phenyl- 
acetonyl)cycloheptanone (19). Esters 9g, ] having 3,4diphenyl substituents produced 3,4,5-triphenyl- 
isoxaxole. The results of the present investigation provide additional examples of nucleophilic addition 
of nhronate oxygen to carbon-hetero atom double bonds; addition occurs intramolecularly on carbon 
of an iminium ion in the xwitterion intermediate 6. 

CYCLIC nitronic esters incorporating 4-, 5-, and 6-membered rings are known (1,2,3); 
none incorporating larger rings have been described. Only the 5-membered ring 

R R 

5: 
R 

0 
1 2 3 

2-isoxazoline 2-oxides (2) are well known. ’ -’ They am readily prepared by reaction 
of 3-halo-1-nitroalkanes or 1,3dinitroalkanes with barn and are stable, crystalline 
solids. One 4-membered ring nitronic ester has been reported-mpound 1, also a 
stable crystalline compound.‘j Two examples of dmembered cyclic nitronic esters 
are known--crystalline hexahydro4H-1,2-benzoxazine 2-oxides 4’** and 5.t9 
Compound 5 is unstable at 25”. 

l National Research Council Postdoctoral Research Associate, 1967-1968. 
t Compound 5 was reported while the present study was in progress. (ref. 9). 
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OH 

TABLE 1. bM3IONS OF 1: 1 CYCLOALKANONE-NITROOLEmN Z WITTERION IhTBRMEDIATE ADDIJCT (6) IN 

APROTIC,SOLVBNTS 

CWR,K(R,) = NOi 

i 0 
6(X%-) 

Substituent in 6 

R, R, 

n 
Aprotic 
Solvent 

Type 

Reaction 

TW 
Product Ref. 

AvL H 
alkyl, H 

AVL Al-Y19 
alkyl, H alkyl 

H H 

>2 

0.1* 

n Polar C Protonation 9.14.15,a 

CH(R,KH(R,)NOz 

Ad, AMI 
alkyl, H alkyl 

Polar or C Protonation 7 
Norqolar 

Non-polar Intramolecular 
C Alkylation 

NOz 

N 

0 x 8 

Polar or Intramolecular 
Non-polar 0 Alkylation 

a 

13 

%a 

9 

” This work; b Not studied for n z 1 
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In the present study we have found the reaction of certain enamines with suitably 
substituted nitroolefins to provide a synthetic route to substituted 6-membered 
cyclic nitronic esters. Cyclic nitronic esters are relatively stable compared to acyclic 
ones. Most acyclic nitronic esters decompose within a few hours at room tempera- 
ture.‘O* i1 From the limited data available the stability order of nitronic esters (with 
comparable substituents) would appear to decrease in the order: cyclic 5-ring > 4 
ring > 6-ring > 7-ring and acyclic. 

The reaction of enamines with nitroolefms has been studied.‘*12 - ls Three types 
of 1 :l adducts have now been observed with cycloalkanone derived enamines and 
nitroolelins. These are illustrated in Table 1 for reactions leading from the initial 
zwitterionic intermediate 6 in aprotic solvents. With beta-substituted nitroolefins 
lacking an alpha substituent, C protonation, which is usually observed in polar 
solvents such as acetonitrile, leads to a substituted acyclic nitroalkane (7). In non- 
polar solvents such as hexane intramolecular reactions are favored. Only with 
nitroethylene does C alkylation in 6 lead to a bicyclic nitrocyclobutane (8). In the 
present work it has been found that alpha-substituted nitroolefins with enamines 
from cycloalkanones of less than eight ring members, in polar or nonpolar aprotic 
solvents (hexane, acetonitrile, ether), lead to a zwitterion which undergoes intra- 
molecular 0 alkylation to a cyclic nitronic ester (9). The role of concentration in 
determining the reaction fate of 6 has not been completely evaluated. 

Reaction of C5-C7 cycloalkanone morpholine and pyrrolidine derived enamines 
(10) with o-substituted w-nitrostyrenes (11, R, = Ph) in dry hexane at O-25” (dry 
N, atmosphere) leads to a red-orange solution, followed by a rapid disappearance of 
color and crystallization of the cyclic nitronic ester (9); Eq 1. Data are summarized 

(C ,)n 0 \ 
I + RICH =C!R~)NO, 

N 

0 

11 

0-2s (1) 

9a-j i 
x =4-; 
R, = C,H, 

[Rz = Cc& C,H,. CH, 

s n l;X=O 
R, = H;R, = CH, 

in Table 2 The reaction also occurs in acetonitrile, but the products do not crystallize 
out unless the solvent is removed and replaced with hexane. The formation of related 
compound 5 occurs in ether.’ The new cyclic nitronic eaters w may be recrystallized 
from hexane or benzene-hexane and are white, crystalline solids, most of which may 
be stored at 25” for several weeks, or at lower temperatures for longer periods Cyclo- 
hexanone pyrrolidine enamine reacts fastest and produces the best yields (85-94x 
of 9e-g within 2-3 hr). 
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Spectral data support the nitronic ester structure of products 9a-j (Table 3). 
Characteristic nitronic ester infrared C=N bands are found near 1600 cm- ‘, and 
nitroalkane bands, usually appearing near 1540 cm-‘, are absent.” Strong UV 
absorption near 240 mp, typical of a,c+dialkl substituted nitronic esters, is observed.* 
NMR spectra are also in agreement with the structures. For example, the 3-Me 
substituted compounds 9a, 9d, 9e, and 9h reveal a Me doublet (J =. 1.5 Hz) signal 
near 7 89 caused by coupling with the adjacent C.4 benzyl proton. 

The stereochemistry of the 5,6_tetramethylene compounds 9e-g is like that of the 
related &-hydroxy compound 4 established previously,* in which a ttans ring 
juncture is assumed and the C4 Ph group was shown to be pseudoequatorial. The 
C-4 benzyl proton appears as a doublet (J = 8-10 Hz) near r 6 due to coupling with 
the adjacent bridgehead proton at 4a. In 4 the C-4 proton doublet appears at ‘c 6.53 

R, 

“, 

% \ 
Ph 

OWN I R, 
A.. 

-Mc;R,=OH 
E;R 2 = Me, Et, Ph; R, = N(CH,), 

(J = 10 Hz). In the 5,btrimethylene and pentamethylene compounds 9a-c and 9h-j 
the C4 benzyl proton signals also appear as doublets near T 6 (J = 4 Hz); cf. Table 3. 
The C-4 phenyl group is believed to be pseudoequatorial in these compounds. In 
9a, d, e, b the C-4 proton doublet signal is broadened due to unresolved fine structure 
caused by coupling with the C-3 Me protons. 

The scope of the reaction of Eq 1 with respect to structural limitations on the 
nitroolefm, R,CH=C(R2)N03 (11) can be defined. An alpha substituent must be 
present (R, may be alkyl or aryl, but not H; Table 1). For example, o-nitrostyrene (12) 
-under conditions whereby 9 was formed from o-substituted w-nitrostyrenes-was 
found to react in hexane with l-(N-pyrrolidinyl)cyclohexene and l-(N-morpholinylb 
cyclopentene to produce only the known C protonated nitroalkanes (7, Table 1).13, l4 
The nmr spectra of these products reveal a viny1 proton signal near r 5 in agreement 
with the less-substituted olefm structure. There would appear to be no severe limita- 
tion on the nature of the beta substituent R, in the nitroolefm since the reaction 
succeeds when R, = Ph or H; although not as yet tested, the reaction should occur 
if RI is alkyl. It has been reported that 2-methyl-1-nitropropene fails to react with 
l-(N-morpholinyl)cyclohexene. l3 This result suggests that suitable nitroolefins 
leading to 9 would not include those in which both beta substituents were groups other 
than hydrogen. 

Intramolecular 0 alkylation leading to cyclic nitronic ester 9 from zwitterion 6 
is believed favored owing to the relatively slower rate of C-protonation (to form 7) 
in the alpha-substituted intermediate. Highly substituted nitronate anions are known 
to C protonate very ~lowly.~~ 

The scope of the reaction of Eq 1 is limited to cycloalkanone enamines having 
fewer than eight ring members (cyclobutanone derived enamines were not investigated). 
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l-(N-Morpholinyl)cyclooctene (13) reacts with o-methyl- and o-ethyl+nitrostyrene 
(Ua, b) to yield the acyclic adducts lSa, b (Eq 2). Structures Ha, b are supported by 
their spectra, including characteristic nitroalkane absorption near 1540 cm-’ (KBr) 
and vinyl proton signals near T 5. 

+ PhCH=C(R)NOI _ 

13 lSmR=Mc 
1Sb R = Et 

Acyclic enamines do not react with nitroolelins to produce cyclic nitronic esters. 
With a-substituted a-nitroolefms no C-C addition occurred. The morpholine 
enamine of desoxybenxoin failed to react in hexane with l-phenyl-2nitropropene 
(Ma, R = Me) and was recovered. The reaction also failed when isobutyraldehyde 
morpholine enamine was treated with 1-phenyl-2nitropropene; the produd was 
the amine Michael adduct, l-(N-morpholinyl)-l-phenyl-2-nitropropane. However, 
o-nitrostyrene itself reacts with these and related acyclic enamines to produce 
substituted nitroalkanes and nitrocyclobutanes (acyclic analogs of 7 and 8; Table 

1). 12*‘3 The ynamine, C,H~~(C,H,)2,16 failed to react with 1-phenyl-Z 
nitropropene in hexane. 

Tautomerization of cyclic nitronic esters 5,9a-j to the related acyclic nitroalkanes 
(7; Table 1) occurs at a rate determined by ester structure. Absence of a 4-substituent 
(as in 5) speeds tautomerization. The xwitterion 6 is involved in the C protonation 
(Eq 4), and the stereochemistry and mechanism of the intramolecular proton transfer 
process has been discussed. 9*14 The reaction is irreversible. It may occur slowly in 
the absence of solvents,9 or rapidly in hot alcohol solvents (intermolecular proton 
transfer). For example, heating nitronic esters !&c under reflux in methanol led to 

Ph 

1 R 

T 

MeOH. Rfx. 
CH (PhkH IR)NO, 

ONN\ 
0 -a 

N 
N 7 

(2 

L 
0 

16aR=Mc 
16bR=Et 

9a42 16~ R = Ph 

nitroalkanes 16a-c. At 25” in 95% ethanol esters w were found to decompose at 
the rate of ca 5-25x in 24 hr as indicated by a decrease in the intensity of the character- 
istic nitronic ester UV absorption bands. Tautomerization was also observed in 
deutejiochloroform solvent with 9a; the Me signal singlet of 90 at r 8.18 rapidly 
changes to the doublet observed in 16a ( ~8.63, J = 7 Hz). Observations of the rate of 
change of the 9aj nitronic ester spectra in solution indicate a decreasing stability 
according to size of the 5,dpolymethylene ring in the order: 6 > 7 > 5. 
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Alkaline hydrolysis products of cyclic nitronic esters 9aj varied according to 
substituents and ring size of the 5,dpolymethylene substituent. The more stable 
3-alkyL5,6_tetramethylene compounds 9d-f derived from cyclohexanone could be 
converted to the 8a-hydroxy derivatives4 and 17 by treatment with aqueous potassium 
hydroxide at 25”. followed by acidification with acetic acid (78-890/, yield). Compound 
4 was also prepared by addition of cyclohexanone to 2-nitro-1-phenylpropene.‘*s 

1. Aq. EtOH. KOH 
2. HOAC 

OH 0 

4,R-Me 
17. R = Et 

Alkaline hydrolysis of cyclic nitronic esters derived from cyclopentanone (9a-e) 
and cycloheptanone (9h-j) did not lead to bridgehead hydroxy compounds (homologs 
of4 and 17). Reaction of the 5JGpentamethylene compound 9b with aqueous ethanolic 
potassium hydroxide at 25”, followed by treatment with acetic acid, gave the Nef 
product 18. Under the same conditions the 5,btrimethylene compounds 9a-e 
produced no crystalline products. 

1. Aq. EtOH. KOH 

2. HOAc 

CH (Ph)COMe 

0 

9lt 

Hydrolysis of the 3,4diphenyl cyclic nitronic ester derivatives 9g. j by treatment 
with aqueous ethanolic potassium hydroxide at 25’, followed by addition of acetic 
acid, led to precipitation of 3,4,5&phenylisoxazole. Ester 9c should behave similarly. 
Triphenylisoxazole forms from the derived retrogression products a-nitrostilbene 
and phenylmethanenitronate anion, in reactions known to produce triphenylisoxaxole 
in alkaline medium.5 

Acid hydrolysis of nitronic esters 9aj (methanolic hydrochloric acid) gave yellow 
or.blue oils. or tars, but no crystalline products. This behavior contrasts with that of 
nitroalkane enamines (7) which hydrolyze readily in methanolic hydrochloric acid 
(PH 4) to produce nitro ketones in high yield.’ 3* I4 

Results of the present study support our previous conclusions on formation of 
isolable products by intramolecular nucleophilic addition of nitronate oxygen to 
double bonds.s*8~‘8 Such additions can occur on carbon of carbon-hetero atom 
double bonds (c=O, C=N), but not to electrophilic olefinic double bonds. In the 
present study, nitronate oxygen addition occurs intramolecularly on carbon of an 
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iminium ion (C=N+) in the zwitterion intermediate 6. A photochemically induced 
intramolecular addition of nitronate oxygen to an iminium ion, leading to a reaction 
intermediate, has been described.19 

EXPERIMENTAL 

M.ps were determinal on a Keller block and M co& UV spectra were determined on a Cary 
Mc&l 11 or Perkin-Elmer Modd 202 spectrophotomcter, IR spectra on a Perkin-Ehner Modd 137 
spectrophotometer, and NMR spectra on a Varian A-60 spaztrometer. Elemental analyses wc~t performed 
by Qalbraith L&orator&q Knoxville. Tennessee. 
Regents. Enamines l-(N-morpholinyl)cyclopentenq I-(N-morpholinyl) cycloheptene, l-(N-mor- 

pholinyl)cyclooctenq and I-(N-pyrrolidinyl)cyclohexene weIt prepared by the method of Kuehne,20 
distilled under reduced press and stored at 0” under N,. a-(N-Morpholinyl)stilbene was prepared by the 
method of Benzing,” Nitroolefm were prepared by known methods: wnitrostyrene;” a-nitrostilbene;‘3 
2-nitro-l-phenylpropene,a4 (NMR of the latter (CDCI,): T 192 (d, J = 1, 1, = CH); 257 (q 5, Ph); 7.57 
(d, J = 1,3,Me). 

2-N&o-l-phenyl-l-butene (Mb).” A soln of I-nitropropane (50 ml), benzaldehyde (50 ml), and 5 ml 
I-aminobutane in MO ml xylene was heated unda reflux until W ml water was removed in a Dean-Stark 
trap (4 daysl The soln was distilled under reduced press to remove xylene and yield 78 g (89%) of Mb, b.p. 
110” (2 mm); lit.” b.p. 12>129” (10 mm). 

General procedure+reoction of l-(N-Pywolidinyf)cycfohexene with 2-n&o-1-phenylpropene to fan 
3-methyl48a~-p~l~~y~5,6,7,8,~-~~ydr~H-l~-~o~~ 2-oxtie (SC) To a soln of 
Z-nitro-1-phenylpropene (20 g 00123 mole) in 100 ml dry hexane, cooled to 0” in an ice bath (dry N, 
atmosphere maintained throughout the reaction), was added dropwise during a few min 20 g (O-0132 mole) 
freshly distilled l+I-pyrrolidinyl)cyclohexene. The soin rapidly turned brownish orange in color and 
changed to a yellow color within 10 min when white, crystall& 9a began to separate from the soln. After 
allowing to come to room temp (2 hr total reaction time) the mixture was filtered to yield 349 g (91’4 of 
9a, m.p. 100-110”; the product was recrystallize by dissolving in warm benzene, followed by addition of 
hexane until turbidity was observed; m.p. 108-110”. Spectral properties are summarized in Tabk 3, 
elemental analyses in Tabk 2 

In a paralld experiment in which 10 ml aoetonitrik solvent was employed in plaa of hexane, no ppt 
was observed after 4 hr reaction time at 25”; chilling to - 15” failed to precipitate the product. The solvent 
was removed under reduced press at 30” and the oily residue triturated with hexane to precipitate 16 g 
(4lYJ crude SC, mp. 90-W. 

The above procedure used in the preparatioo of9a (hexane solvent, ca. 2% soln of each reactant, 25”. 2-3 
hr, N, atmosphere) was employed in the preparation of 9f,g Preparation of the other esters listed in 
Tables 2 and 3 required slight modificatiom in procedure. The reaction to form the derivatives 9a-d 
proceeded at 25” for 24 hr when the precipitated prcdud was filtered and recrystalhzd from hexanc In 
the preparation of the cycloheptanone enamine derived products 9bj the reaction was conducted in 1:4 
benzene-hexanc solvent with a reaction time of U hr for 9b, 36 hr for 9j and 4 days for 9l The product 91 
failed to precipitate after 4 days; tbe solvent was evaporated at u)” and the residue diluted with hexane 
and chilled to - 15” to precipitate the product. 

2-(N-Morphof~ynYg3-(2-~~~l-phcnylpropy~yc~t~ (1%). 2-Nitro-1-phenylprope (2 g 00123 
mole) and 2 g (00102 mole) l+J-morpholinyl)cyclooctene were dissolved in 30 ml hexane at 40”. The 
soln was allowed to stand at 25” overnight to deposit crystals which were removed by tiltration. Recrystal- 
lization from hexane gave 1.5 g 1420/,) of 1% m.p. 134-136”. (Found: C. 7@57. H. 8.23: N. 7.70: mol wt. 
346 (osmometry, CHCI,); C,,H3,Ns03 requires: C, 7036; H, 844; N, 7.82”/,; md wt, 358.47); v (KBr) 
1545 cm-’ (NO,), 1640 (C=CN); NMR (CDCl,): T 2.78 (m, 5. C,H,); 4+50 (m, 2, =CH and CHNO,); 
5.745 (m, 5, C,H,CH_ and CH,NCH,); 66-W [m, 15, CH(CH,), and CH,OCH,]; 8.70 (d, .I = 6.5. 
3, ‘X3). 

2~-Morphortnyg3_(2-nitro-l-phmylbutyl)c (Mb). The prccedure employed above in the 
preparation of 1% gave with 2-nitro-1-phenyl-1-butene (065 g) and l-(N-morpholinyl)cyclooctene (098 g) 
in hexane (25 ml) a clear soln aftex standing at 25” for one week. The solvent was evaporated and the residue 
triturated with MtOH to precipitate the product. Recrystallization from MeOH gaave 075 g (55%) of 
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lSb, m.p. 145-146”. (Found: N, 7.43; C,,HsIN,O, requires: N, 756%); v (KBr) 1540 cm-* (NO,X 1630 
(C=CN); NMR (CDCI,): T 2.58 (m, 5, C,H,); 46-50 (m, 2, ==CH and CHNO,); 54-64 (m, 5, CeH,CH 
and CH,NCH,); 65-90 (m, 17, CHsCH,, CH(CH,)s and CH,OCH,); 9.15 (t, J = 7.3, C&CHI. 

A. Reaction qf 2-nitro-1-phenylprop with 2-methyl-l+Lmorpholinyl)propme. A soln of 2-oitro-l- 
phenylpropene (20 g, 00123 mole) and 2-methyl-l-(N-morpholinyl)propene (l-8 g 00128 mole) in 20 ml 
benxeoe, after standing at 25” for 24 hr, was diluted with hexane (30 ml). After standing for one week at 25” 
the soh~ deposited 065 g (21%) crude l-(N-morpholinylb2-nitrel-phenylpropane, mp. 120-125”; recrys- 
tallization from MeOH gave crystals, m.p. 146-147”. 

B. Addition o~morpholine to 2-nitro-1-phmylpropene. A soln of 2-oitro-l-phenylpropne (@5 g 0031 
mole) and morpholine (@3 g, OG35 mole) in 10 ml MeOH was heated under rcflux for 5 min. The crystals 
which separated were rrcrystallixed from MeOH ; @5 g (65%x m.p. 146147”. (Found : C, 62.17 ; H, 7.17 ; N, 
1095; C,sH,sNIO~ requires: C, 62.38. H, 7.25; N, 11.19%). IR and NMR spectra were identical to those 
of the sampk prepared by method A, above; v (KBr) 154Q1550 cm-’ (NO,); NMR (CDCI,): 5 2.439 
(m, 5, Ph); 44-5Q (m, 1, CHNO,); 6.01 (d, J = 11.5, 1, C,H,CH); 638 (1. I = 5.4, CH,NCH,); 7.2-8.0 
(m, 4, CH,OCH,); 8.66 (d, J = 6, 3, Me). 

l~-Morpholinyl)-2-nl~~l-pAenylbutone. A soln of 2-oitro-1-phenyl-1-butene (05 g ooO28 mole) in 
morpholine (04 g, OGO46 mole) was allowed to stand for one week at 25”. Trituratioo with EtOH gave a 
solid which was recrystallixed from MeOH; 06 g (800/,), m.p. 94-95”. (Found: C, 63.70; H, 744; N, 1@45; 
C,,H,,N,O, requires: C, 63.61; H, 763; N, 10600/,); v (Nulol) 1540 cm-’ (NO,). 

2~-MorpholinyB3-(2-nitro-l-phenylpropyl)cyc&~opmtene (16aj A soln of 9a (la g) in 10 ml MeOH was 
heated under reflux for @5 hr and cooled to yield crystalline 16r m.p. 120-122”. (Found: C, 68.51; H, 7.56: 
N. 8.73. ClkHZbN203 requires: C 68.33: H. 7.65: N. 8.85%): v (KBr) 1540 (NO,) 1640 cm’ (C=CN): 
NMR (CDCI,): ~2.82 (s, 5, C,H,); 4.45.1 (m, 1, @INO,); 5.1-5.8 (m, 1. =CH); 6-O-66 (m, 5, CH,NCH, 
and C,H,CH); 7.0-90 (m, 9, CHIOCH, and CH,CH,CH); 8.63 (d, J = 7,3, CH,). 

IO a parallel experiment with 9e there was obtained a 60”/, yield of a product hclieved to be 2-(N-mar- 
pholinyl)-3~12-diphenyl-2-nitroethyl)cyclopentene, m.p. 102-103”; v (KBr) 1540 (NO,); 1630 cm-’ 
(C=CNj Nitronic ester 9b under these conditions gave an oil which failed to crystallize. 

8a-Hydroxp3-methyl4phenyl~5,6,7,8,8a-hex~ydr~H-l~-~zo~z~ 2-oxide (4j A 10g sample 
of 9e was dissolved in 10 ml loo/, KOH aq. After standing 1 hr at 25” the soln was added to a soln of 20 
ml AcOH in SO ml water to slowly precipitate 4 0.65 g (78”/,). m.p. 105-110”: recrystallization from 
EtOH gave colorless prisms, m.p. 136138” (dec); lit’*’ m.p. 137-139” (dec); mixture m.p, 136138; IR 
and NMR spectra identical with those of an authentic sample.* Nitronic ester 9d, under the same reaction 
conditions, also produazd 4, m.p. 135-137”. before rccrystallizatioo; IR spectrum identical to that of 
authentic 4 ; mixture m.p. not depressed. 

8a-Hydroxy-3-ethyl4ph~yl~~5,6,7,8,8a_H-l~-benzoxatine-2-oxi 17j A li) g sample 
of 91 dissolved in l&n1 EtOH was treated with 50 ml 1% KOH aq. After standing for 20 min at 25” AcOH 
(4 ml) was added until the soln became cloudy. After standing 24 hr the mixture was filtered to yield @74 g 
(89%) of17, m.p. 110-112”. (Found: C, 70%; H. 7.69; N, 4.94; &,HzINO, requires: C, 6979; H, 769; 
N, 509%); v (KBr) 1595 cm’ (C=N), 3100 (OH). 

2-(1-Phenylacetonyf)cycIoheptonone (lgj A @20 g sampk of # was dissolved by addition of 5 ml each 
EtOH and 10% KOH aq. After standing 1 hr at 25”, a soln of 5 ml AcOH in 25 ml MeOH was added.’ 
After standing at 25” for 1 week, the mixture was concentrated to a small volume under reduced press, 
and the resulting ppt collected by filtration. Recrystallization from MeOH gave 18; @ll g (77x), m.p. 
86-88”. (Found: C, 78.51: H. 8.17: C,,Hl,,O, requires: C. 78.65, H, 8.25%); v (KBr) 1685, 1700 cm-’ 
(C==O); NMR (CDCI,): s 270 (S 5, Ph); 592 (d, J = 11, 1, PhCHJ; 62-6.7 (m, 1, CH); 6.8-90 [II& 10, 
(CH,),]: 792 (s 3. MeCO). 

3,4,5-‘Riphenylisoxazole. A @30 g sample of 9j was dissolved by addition of 10 ml each of EtOH and 10% 
KOH aq. After standing for 2 hr at 25” the soln was added to a soln of 10 ml AcOH in 50 ml MeOH. 
Concentration under reduced press gave a ppt of tripheoylisoxaxok which was removed by filtration; 
010 g(91%), m.p. 212”; IitS m.p. 210-212”; when mixed with an authentic sampk the m.p. was not depressed- 
In a parallel experiment 9g also produced tripheoylisoxaxole; m.p. 212” (38%). 

Acknowledgement-The authors are indebtai to D. W. Moore for helpful discussions. 



Cyclic nitronic esters 3485 

REFERENCES 

1 E P. Kohler and G. R. Barrett, J. Am Chem Sot. 46,210s (1924) 
2 E. P. Kohler and N. K. Richtmyer, Ibid. SO, 3092 (1928) 
a A. Dornow and F. Boberg Liebigs Ann. 578,94, 101 (1952); * A. Domow and G. Wiehle-r, Ibid. 578, 

113 (1952); c A. Domow and A. Frese, Ibid. 578,122,211 (1952) 
4 V. A. Tartakovskii, B. G. Gribq I. A. Savost’yanova, and S. S. Novikov, Izu. Akud. Nauk SSSR Ser. 

Khim 1644 (1965); Chem Absrr 64,208O (1966) 
’ A. T. Nielsen and T. G. Archibald, J. Org. Chem 34,984 (1969) 
6 A. Berndt, Angew. Chem Intl. Ed. 7,637 (1968); Ibid. 8,613 (1969) 
’ E B. Hodgc and R. Abbott, J. Ore. Chem 27.2254 (1962) 
s A. T. Nielsen and T. G. Archibald_ Ibid. 34, 1470 (1969) 
9 A. Risaliti M. Forchiassin, and E Valentin, Tetrahedron 24, 1889 (1968) 

ID A. T. Nielsen, The Chemistry oj the Nitm ond Nitrow Group (Edited by H. Feuer) Part 1, Chapta 7. 
Intcrscienct. New York (1%9) 

I1 N. Komblum and R. A. Brown, J. Am Ckem Sot. 86,268l (1964) 
I2 K. C. Brannock, A. Bell. R. D. Burpitt, and C. A. Kelly, 1. Org. Chem 29,801 (1964) 
I3 M. E. Kuehne and L. Foley, Ibid. Xl,4280 (1965) 
” A. Risaliti, S. Fatutta, M. Forchiassin, and E. Valentin, Tetrahedron Letters 1821, 6331 (1966); A. 

Risaliti, L. Marchetti, and M. Forchiassin, Ann. Chim Rome 56,317 (1966); Chem Absrr. 6!!,8901(1966) 
I5 H. Feuer, A. Hirschfeld, and E. D. Bergmann, Tetrahedron U, 1187 (1968) 
I6 H. G. Viebe and M. Reinstein, Angew. Chem Intl. Ed. 3,506 (1964) 
I7 cf E J. Stamhuis Emwines: Synthesis, Structure, and React&s (Edited by A. G. Cook) Chapter 3. 

Marcel Dekker, New York (1969) 
l* A. T. Nielsen and T. G. Archibald, Tetrahedron 25,2393 (1969) 
I9 J. S. Cridland and S. T. Reid, Chem Commun. 125 (1969) 
1o M. E. Kuehne, J. Am Chem. Sot. 81,5400(1959) 
z1 E. Benzing, Angew. Chem. 71,521 (1959) 
11 D. E. Worrall, Org. Syn. (2nd Edition) Coll. Vol. 1 413 (1941) 
13 D. N. Robertson, J. Ore. Chem. 25,47 (1960) 
2* F. Boberg and G. R. Schultze, Chem Ber. 90,1215 (1957) 
15 H. B. Hass, A. G. Susie and R. L. Heider, J. Org. Chem 15.8 (1950) 


