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1t has been reported that ozonolyscs of a varicty of vinyl
cthers 1 in the presence of a number of imines 3a afforded
the corresponding monocyvelic 1.2 4-dioxazolidines 4 by
[3+2] cveloaddition of the carbonyl oxides 2 derived from 1
and the C=N moictics in the imincs 3a.'~
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O-Methyvlated oximes 3b arc also clcaved by ozone to give
carbony1 oxides 2.* Ozonolyscs o O-methylated oximes 3b
in the presence of acid derivatives or carbonyl compounds
R'COR- to give the corresponding cross-ozonides 5 have
been reported

R1
|
N\ /O—O 1
>C\/ < > R
0O
4 5

o

On (he basis of the above results. monoozonolyscs of O-
methylated dioximes ol dicarbony] compounds in the ab-
sence of added carbony] compounds would be expected to
give the corresponding bicyelic dioxazolidines. Recently. K.
Gricsbaum® has madc usc of this by ozonizing O-methylated
dioximes of tvpe 6 with 2 =2 and # = 3 {o prcpared the cor-
responding 1.2 4-dioxazolidines.

Extending these studies. we have now ozonized the acy-
clic O-methylated dioximes 6a-6d with #» =4 to # =06 and
the aromatic O-methylated dioximes 9a and 9b. Ozonolyses
of 6a-d in dichloromethane at -78 °C afforded the corre-
sponding bicyelic 1.2.4-dioxazolidines 8a-d in vields of 67
%o. 39%. 31% and 33%. respectively. These results show that
intramolecular trapping of the carbonyl oxide moiety with
the C=N bond of intermediate 7 can be effectively perform-
ed as outlined in Scheme 1.

Ozonolyses of the aromatic O-methyvlated dioximes 9a
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and 9b in dichloromethane at -78 “C afTorded the corre-
sponding aromatic 1.2.4-dioxazolidines 11a and 11b via
intcrmediates 10 in viclds of 65% and 33%. respectively
(Scheme 2).

All of the 1.2.4-dioxazolidincs 8 and 11 have been isolated
by column chromatography on silica gcl and their structures
were cstablished by 'H and '*C NMR spectroscopy. Charac-
(cristic signals in the 'H NMR spectra of all 1.2 4-dioxavo-
lidines of type 8 and 11 were those for the OCH; and CH»
groups. The OCHj groups showed singlet signals in the
range of & = 3.48-3.81 and the CH- groups showed singlet
signals in the range of 8 = 5.29-6.00. Characteristic signals
in the "*C NMR spectra of all dioxazolidines of tvpe 8 and
11 were those for the OCH:-carbon atoms and the carbon
atoms in the heterocyelic rings. The signals for the OCH;-
carbon atoms appeared in the range of & = 61.05-62.56 and
those for the carbon atom in the heterocyclic rings appeared
in the range of = 94.67-103.91.

Reductions of 8a-d with TPP gave the corresponding
monooximes 12. whereas reductions of 11a and 11b afford-
ed both of the two possible monooxines 13 and 14. Reduc-
tion of 11a gave 13a and 14a in a ratio of ¢a. 1 : | and 11b

gave 13band 14binaratioof ca. 7 : 1.
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Experimental Section

All NMR speetra were recored with Bruker FT-NMR
(300 MHz). using TMS as internal reference. The ozonides
were isolated by [lash chromatography on 80 g silica gel
using dicthy] cther/n-pentanc in a ratio of 11 2.

Substratcs 6a-d and Ya-b were prepared according 1o a
published procedure’ by rcactions of the corresponding
dicarbony1 compounds with an excess of O-methy] hydroxyl-
amine hydrochlonde. and isolated by flash chromatography.
As shown by 'H NMR analysis 6a-d were oblained as mix-
tures of isomers: 6a 'H NMR: 8 1.51 (m. 4H). [2.19 (m) 2.35
(M)|(4H). |3.81 (5). 3.85 ()](6H). 16.65 (V). 7.32 (](2H).
BC NMR: §24.45.25.51. 2597, 26.43. 29.42. 33.91. 61.49.
61.83. 150.30. 151.41.]. 6b '"H NMR: § 1.52 (m. 4H). |1.81
(s). 1.83 (8)](3H). 2.23 (m. 4H). [3.79 (5). 3.82 (5)](6H).
16.62 (1). 7.35 (1)](1H). *C NMR: § 14.15, 25.63-26.58 (m).
2953, 3584, 61.47. 61.36. 61.92. 15081, 151.73. 1537.63.:
6¢ "H NMR: & 1.32-1.56 (m. 6H). [2.15 (m). 2.32 (m)|(4H).
|3.74 (s). 3.83 ($)](6H). |6.60 (1). 7.32 ())(2H). *C NMR: §
26,70, 29.06. 29.39. 61.47. 61.83. 150.84. 151.77: 6d 'H
NMR: & 1.52 (m. 4H). 1.81 (m. 4H). [2.23 (m). 2.33
(M)[(+H). [3.79 (8). 3.82 (8)](6H). |6.62 (1). 7.35 (V|(2H).
C NMR: §24.93.25.12. 26.89. 29.05.29.25. 29.69. 61.47.
61.84 151.09. 152.04. 9a 'H NMR: § |3.45 (m). 3.68
(M)[(ZH). |3.93 (5). 3.98 (8)](3H). |6.68 (1). 7.43 (OJ(1H).
7.29-7.67 (m. 4H). |8.24 (s). 831 (9)](1H). “C NMR: &
31.09. 34.46. 62.63. 62.69. 62.90. 127.90. 12799, 128.12.
131.77. 132.99. 133.00. 13549, 136.00. 145.07. 145.38.
148.25. 148312 9b '"H NMR: §2.77 (m. 2H). 3.10 (m. 2H).
|3.83 (s). 3.84 ($)](3H). 4.00 (s. 3H). 7.37 (1. 1H). 7.40-7.90
(m. 4H). 834 (s. 1H). C NMR: § 27.51. 30.08. 62.09.
62.38.127.12.128.09. 130.47. 139.96. 147.62. 150.48.

General ozonolysis procedure. A solution of the respec-
tive substrates (3.4 mmol) in 30 mL of dichloromethane was
trcatcd with ozone at -78 °C until the solution turncd bluc.
Residual ozone was flushed ofl” with mitrogen. the solvent
was distilled ofT at room (emperature and reduced pressurc.
and from the remaining residuc. the products 8a-8d and 11a-
11h were 1solated by flash chromatography using silica gcl
and n-pentanc/dicthy] cther in a ratio of 4 ¢ 1.

Reduction reactions. A solution of a dioxavolidine in |
mL of CDCIs was admixed with cxcess TPP ina NMR tube
and kcpt at room (emperature until 'H NMR analysis show-
cd the disappearance of the substratc.

N-Mcthoxy-7.8,9-dioxazo-bicyclo]4.2.1Jnonane  (8a):
Yeild. 67%: colorless liquid: 'H NMR: 6 = 1.56-1.82 (m.
8H). 3.63 (s. 3H). 547 (1../ = 3.12 Hz. 2H): "C NMR: §=
22.78. 31,94, 61.69. 100.13. Anal. calcd. for C7H;3NOs
(159.2): C. 52.82: H. 8.23. found: C. 52.77: H. 8 33,

Reduction of 8a with TPP gave 12a as the sole product [&
3.82 (s). 7.31 (1). 10.05 (s)].

1-Mcthyl-N-methoxy-8,9,10-dioxazobicyclo[4.2.1]decanc
(8b): Yeild. 39%: colorless liquid: 'TH NMR: § = 133 (s.
3H). |.54-1.83 (m. 8H). 3.54 (s. 3H). 5.43 (1../ = 3.12 Hx.
1H): "C NMR: §=19.96. 22.89. 23 43_40.23. 62.33. 102.73.
103.47. Anal. caled. for CiHsNO; (173.2); C. 3548 H.

Notes

8.73. found: C. 533.67- H. 8.84.

Reduction of 8b with TPP gave 12b as the sole product |0
1.81(5). 3.85 (5). 10.04 (5)].

N-Mcthoxy-8,9,10-dioxazobicyelo]5.2.1 jundecane (8¢):
Yeild. 31%: colorless liquid: 'H NMR: § = 1.25-1.76 (m.
10H). 3.80 (s. 3H). 5.29 (s. 2H): “C NMR: §=31.14. 33.53.
3426, 6192, 6236, 10025, Anal. calcd. lor CsH sNOs
(173.2): C. 35.48: H. 8.73. lound: C. 33.76: H. 8 91.

Reduction of 8¢ with TPP gave 12¢ as the solc product |0
3.85 (5). 7.35 (5). 10.08 (3)].

N-Methoxy-9,10,11-dioxazobicyclo|6.2.1 |dodecane (8d):
Yeild. 53%: colorless liquid: '"H NMR: § = 1.20-1.95 (m.
12H). 3.81 (s. 3H). 5.72 (s. 2H): “C NMR: §=24.86. 26.92.
31.68. 61.92. 103,92, Anal. caled. for CoH7NO5 (187.2): C.
537.74: H. 9.15. found: C. 38.12: H. 8.97.

Reduction of 8d with TPP gave 12d as the sole product |0
3.83 (5). 7.39 (s). 10,01 (9)].

N-Methoxy-3,4-dihydro-1,3-¢pidioxy-1H-2-benzoazine
(11a): Yeild. 65%: colorlcss liquid: 'H NMR: §=291 (d. J
= 17.10 Hz. TH). 3.10 (d. ./ = 17.10 Hz. IH). 348 (s. 3H).
542 (s. TH). 5.69 (s. |H). 7.68 (m. 4H): ’C NMR: §=137.68.
61.07.94.67. 9487, 126.11. 126,52, 128.28. 129.71. 130.36.
133.92. Anal. calcd. for CjoH (NO; (193.2): C. 62.17. H.
3.74. found: C. 62.07. H. 3.537.

Reduction of 11a with TPP gave a mixture of 13a and
144 [53.80 (5). 3.84 (5). 7.43 (). 9.23 (5). 9.74 (5)].

N-Mcthoxy-4,5 dihydro-1,3 - epidioxy-1H,3H-2-benzoaze-
pine (11b): Yicld. 35%: colorless liquid: 'H NMR: § = 1.57
(m. TH). 2.19 (m. LH). 2.62 (m. 1H). 3.51 (m. 1H). 3.68 (s.
3H). 357 (d. ./ = 6.31 Hz and 1.24 Hz. 1H). 6.00 (s. 1H).
7.20 (m. 4H): YC NMR: §=2831.31.25.61.33.98.35. 103.28.
126.52. 128532, 129.28. 130.28. 133.82. Anal. caled. for
CHiNO(207.2): C. 63.76: H. 6.32. found: C. 63.55; H.
6.07.

Reduction of 11b with TPP gave a mixture of 13b and
14b [83.84 (5). 3.94 (5). 743 (m). 9.74 (5). 10,16 (3)].
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