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Abstract-Mass spbctrometry of S-alkoxyisoxaxoles and isoxaxol-5-ones were investigated with the aid 
of high resolution mass spectrometry and deuterium labelling The spectra of the title compounds generally 
have an intense (C,-substituent + CO) ion which is the base peak for the methyl ethers. A priori application 
of known fragmentation patterns to functionally substituted isoxaxoles must be exercised with caution. 
Ions (M-COsR) apparently associated with the cleavage of an N-O linkage of 5-alkoxyisoxaxoles are 
observed only in the high voltage spectra. Whole features of the mass spectra of 6arylideneisoxaxol-5-ones 
are also reported. Loss of N-O-CO appears to be general for isoxaxol-S-ones including 4-arylidene 
derivatives. 

THE mass spectrum of the methyl ether (V) of dimeric 3-methylisoxazol-5-one 
(VIII),’ unexpectedly revealed an acetylium ion as the base peak in addition to peaks 
associated with the cleavage 2a*b of an N-O linkage. This observation prompted an 
extension of the work to representative 5-alkoxyisoxazoles (I, IV) and isoxazol3- 
ones (IX, X, XI). With the aid of high resolution mass spectrometry and deuterium 
labelling, several features were disclosed. Unfortunately, ‘*O-labelled compounds 
were unavailable leaving some ambiguity as to the origin of the incorporated 0 atom 
into ions. Nevertheless, the results are important because of the apparent operation 
of skeletal rearrangements3 in the formation of intense peaks including base peak, 
processes very troublesome for the correct interpretation of computerized element 
mapping of fragment ions. In addition, the behaviour of 4-arylideneisoxazol-5-ones 
under electron impact has been given in a preliminary report4 

Prepmation oflabelled compounds. Labelled methyl ethers II and III were obtained 
by treatment of IX with methanol and sulphuric acid-d, or methanol-d, and sulphuric 
acid-d,. Reaction of ketene dimer with methanol-d, yielded methyl y-monodeuterio- 
acetoacetate (isotopic purity, ca. looO/,), which on condensation with hydroxylamine 
hydrochloride produced VIII deuteriated on both of the side chains. Treatment of 
this compound with diazomethane gave VI as well as an N-methylated derivative. 
VII* was obtained by deuteriomethylation’ of VIII. 3-Monodeuteriomethylisoxazol- 
5-one was prepared6 and condensed with the appropriate aldehyde in the presence of 
hydrochloric acid to XIV, XVII, and XXII. Benzaldehyde ad was synthesized 
according to Bennett et ~1.~ and anisaldehyde-ad resulted from the reduction of 
anisil (LAD) and cleavage of the deuteriated diol with lead tetracetate. These two 
labelled aldehydes yielded XIII (isotopic purity, ca !2O%)4 and XXI (isotopic purity, 

* As it was hoped to obtain a compound unlabelled at an olefmic position, an active hydrogen of VIII 
was not exchanged prior to deuteriomethylation. 
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Ph Rl 
I: R=OMe,R,=H 

R 

II: R=OMe,R,=D 
R III: R=OCD,.R,=D 

IV: R = OEt, R, = H V: R=Me VI: R=CH,D 

Me. 

iQpre 2=J==JMe ‘1~~’ 
2 

VIII IX: R=PbRl=H 

VII X: R=Ph,R,=Me 

XI: R=Me,R,=H 

XII: R=Me,R,=R,=R,=H 
XIII: R = Me, R, = D, k2 = R, = H 
XIV: R = CH,D, R, = R2 = R, = H 
XV: R=Me,R,=Me,R,=R,=H 

XVI: R=Me,R,=Me,R,=R,=H 
XVII: R = CH,D, R3 = Me, R, = R2 = H 

XVIII: R = Me, R, = Me, R, = R, = H 
XIX: R = Me, R, = Cl, R1 = R, = H 
XX: R=Me,R,=OMe,R,=R,=H 

XXI: R = Me, R3= OMe, R, = D, R, = H 
XXII: R=CH,D,R,=OMe,R,=R,=H 

XXIII: R=Ph,R,=R2=R3=H 
XXIV: R = Ph, R, = D, R, = R, = H 

XXV: R=Ph,R3=Me,R,=R,=H 

ca 100 %).* Labelled 3-phenyl-4~benzylideneisoxazol-5-one (XXIV) was obtained by 
fusing IX with labelled benzaldehyde.” 

The isotopic purity of most of these labelled compounds had to be assumed by 
indirect methods4 or only in a qualitative manner, because the methyl ethers I and V 
have a small molecular ion (R.I. 2-6x) in their mass spectra whereas the Carylidene- 
isoxaxolS-ones have an intense (M-l)+. Approximate calculation revealed that II is 
ca. WA pure while III is ca. 80% pure. Although qualitative comparison of the mole- 
cular region peaks suggests that both VI and VII do include d,-species, the content 
appeared to be di > dz > do for VI and di > d,, 2 d, for VII. In spite of this they 
served well for diagnostic purposes. 

l An (M-l)+ of XX was small, which made it possible to determine the purity directly from its mass 
spectrum in the routine manner. 
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TABLE 1. ACCURKTE MASS DETIXMNATIDN DATA 

Compound m/e Found Formula Calc. Compound m/e Found 

I 43 43Q18 C,H,O 43Ql8 V 41 41029 
43Q54 C,H, 43-055 4103 

17 17.039 C,H, llQ39 43 43Q19 

103 103Q45 C,H,N 103042 43Q54 

105 105Q37 C,H,O 105034 54 54032 

116 116Q51 C,H,N 116QM 58 58041 

120 120057 C,H,O 12OQ58 59 59Q12 

144 144Q47 C,H,NO 144045 59047 

147 147.069 &H,NO 147069 135 135Q54 
140 140036 

IX 17 77.039 C,H, 77.039 14OQ70 

103 103.058 CBH7 103.055 153 153Q46 

105 105Q37 C,H,O 105Q34 163 163Q50 
105Q61 C,H,N 105Q58 166 166Q75 

106 106.044 C,H,O 106.042 
“CC6HS0 106.037 XVIII 104 104063 

106.070 “CC,H,N 106Q61 119 119Q50 

119 119.035 C,H,NO 119Q37 126 126046 
127 127.055 

XII 90 9OQ49 C,H, 90.047 128 12&064 

102 102045 C,H, 102047 129 129038 

105 105Q34 C,H,O 105.034 129.067 

126 126047 C,,H, 126.047 143 143.086 

127 127052 C,,,H, 127.055 160 16OQ55 

128 128.062 C,,H, 128063 
129 129Q33 C,H,O 129034 

129070 CloH9 129Q70 
146 146Q35 C,H,O, 146Q37 

Formula Calc. 

CzH3N 41.027 
CIHO 41003 

C,H,O 43.018 

C3H, 43.055 

W&N 54.034 

VW 58042 

GH,Oz 59.013 

W-W 59Q50 

C,HJ’W 135Q56 

W%.NO, 14OQ35 

WMW 140.071 

C,HJ’JOa 153Q43 

GWW, 163.051 

GH,oN,Oz l&Q74 

104Q63 
119Q50 
126.047 
127055 
128Q63 
129.034 
129.070 
143.086 
160.052 

Mass spectra of 5-alkoxyisoxazoles and isoxazol-5-ones. The spectrum of the methyl 
ether (I) displays an m/e 105 (C7HS0 solely: results of accurate mass determinations 
are indicated in Table 1) as the most intense peak both at 80 eV (Fig. la) and 15 eV 
(Fig. lb). In the mono- (II) and tetra- (III) deuteriated compounds this species does 
not shift showing that hydrogens participating come solely from a phenyl portion 
and that there is no hydrogen scrambling prior to the collapse of M+. As further 
decomposition yields C6H5+ (Fig. la), it must be a benzoyl ion. A similar situation 
prevails for the ethyl ether (IV), the m/e 105 being observed as the base peak (80 eV ; 
Fig. 2a) or 8077 intensity (15 eV ; Fig. 2b). For the spectra of 3-phenylisoxazol-5-ones 
(IX and X) the m/e 105 (C,H,O 40% and C,H,N WA for IX) again carries a large 
ion current (Fig. 4 and Table 2). The spectrum of V displays an m/e 43 (C,H,O 60% 
and C3H, 40%) as the base peak (Fig. 3). One mass shift was observed for the spectrum 
of VI whereas this species remains at m/e 43 for VII and hence we can see that again 
in this case one of the two C,-methyls participates in the composition of the base peak. 
However, the spectrum of XI has so small an m/e 43 that a detailed examination was 
not undertaken. 
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FIG. 1 Mass spectra of I. a- 80 eV. b- 15 eV. 
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A metastable transition: m/e 144 + m/e 117 of Fig. 2a should read m/e 144 + m/e 116. 

FIG. 2. Mass spectra of IV. a- 80 eV. b- 15 eV. 
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TABLE 2. PARTIAL buss SPECIRA OF x, XI, xv, XVI, XIX, XXII, AND XXV ‘*‘*’ 

751 

X m/e 103 104 105 106 130 131 (M-44) 132 133 147 (M-28) 175 (M+) 

RI(%) 30 100 78 64 18 21 15 6 11 15 

XI m/e 41 42 54 55 (M-44) 57 71 (M-28) 72 99 (M+) 
RI(%) 100 25 10 3 3 38 2 24 

XV m/e 44 103 104 105 127 128 129 130 131 132 156 157 (M-44) 
RI (%) 100 12 9 20 8 23 9 7 8 3 27 28 

m/e 158 186 200 201 
RI (%) 8 8 9 30 

XVI m/e 43 117 119 127 128 129 130 131 132 (M-69) 141 142 143 (M-58) 
RI(%) g 5 6 12 62 8 3 18 25 14 7 37 

m/e 144 145 186 200 201 (M+) 
RI (%) 6 26 35 17 100 

XIX m/e 43 126 127 128 129 139 140 141 151 152 (M-69) 153 154 163 
RI (%) 94 24 63 98 12 10 4 5 16 25 7 7 51 

m/e (M-58) 164 165 186 220 221 (M+) 222 223 
RI (%) 12 17 15 21 loo 18 33 

XXIII m/e 102 103 104 105 106 118 (M-131) 248 249 (M+) 
RI (%) 100 42 26 48 7 13 38 76 

XXV m/e 105 119 132 (M-131) 248 262 263 (M+) 
RI (%) 43 9 11 30 19 loo 

’ For simplicity, important mass regions necessaq to understand the text arc cited here and for the 
same mason reproduction of the spectra of deuteriated compounds were entirely omitted. The full spectra 
and other unrecorded compounds : 3-methyl4isopropylidene-, 3-phenyl4p-chlorobenxylidene-, and 
3-phenyl4p-bromobcnxyIideneisoxaxol-5-ones are available on request. 

* Sympton of decomposition in a heated system was noticed for X. In spite of its high purity several 
small peaks were observed at the region higher than M+. 

’ Chlorine-containing peaks were not corrcctcd for “C contents. 

Formation of the C,HSO+ can be traced to several precursors. This is illustrated 
by reference to Fig. 1. An m/e 120 for I (solely CsHsO) shifts to m/e 123 for III but 
stays at m/e 120 for II. This species does not appear to be an acetophenone radical 
ion, because in spite of its possible decomposition’ into an m/e 43 (MeC%O+) 
as well as the m/e 105 the m/e 43 (C,H,O 70% and C3H7 30%) is very small (R.I. 3%) 
which disappears completely in the low voltage spectrum. Additional support for 
this contention was derived by the close inspection of the spectra of V, VI, and VII, 
which follow : 

(i) There is a metastable ion at m/e 32 obviously responsible for the process : m/e 58 
(C,H,O solely) + m/e 43. 

(ii) Distinct peak shift to m/e 59 was seen for VI and to m/e 60 for VII. 
(iii) The ether methyl does not participate in the m/e 43 (if the m/e 58 were an acetone 

radical ion, peak shift for VII is anticipated even if there is a large deuterium 
discrimination). 
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Based on these observations, the m/e 120 of I may be written as (a), from which a 
Me radical is ejected in forming a benxoyl ion, but further discussion on the genesis 
of the species (a) is not justitied due to the absence of sullicient data. 

Another process is M+ --* (M-Me)’ + C,HsO+ for I, related pathways being 
found for IX (and probably X) (M+ + C,HSO+) and for IV ((M-2Qi --* m/e 105)). 
~atev~~e~em~h~isrn~y~, the(C~-su~titu~t -t CO)ion drily pr~u~d 
on electron impact of 5-alkoxyisoxazoles and isoxazolS-ones. This conclusion is 
further supported by the behaviour of 4-arylideneisoxaxol-5-ones4 

At this stage a process : m/e 106 3 m/e 105 observed for IX may be briefly considered. 
Although an m/e 106 is intense in the spectrum (Fig. 4) determined through a heated 
inlet system, abundance of this species was less than lOoA ofthe m/e 105 in the spectrum* 
obtained through a direct insertion procedure. Result of exact mass measurements of 
the m/e 106 can be roughly accommodated in terms ofz3C isotope peaks of the m/e 105, 
but it is considered that the ion C,H60 is included in the m/e 106 in the latter spectrum, 
the accurate proportion of which is unknown. Great intensity difference may be due to 
instrumental or experimental one. 

If mass scorner is applied to compounds considered to be isoxaxolones without 
realizing the foregoing facts, it may be erroneously concluded that the substances are 
5-substituted-3-hydroxyisoxazoles? and therefore great caution is required. 

High energy spectra of I, IV, and V have ions presumably triggered by the scission 
of a ~~e~ble12’~’ N-O linkage. This is illustrated by reference to the spectrum of 
V. An m/e 140 (C6H,NOJ WA and C,H,,NO, 50%) partly shifts to m/e 141 for VI 
whereas shifted peaks are seen up to m/e 142 for VII reflecting the retention of the side- 
chain and metboxy methyls. The ion m/e 140 is a daughter ion of M ’ and its compli- 
mentary ion (m/e 54) has an exact composition of C,H,N. An m/e 135, explained on 
the same basis, is solely C,H,NzO and has a complimentary peak at m/e 59 (C2H30, 
70% and C3H70 3W?). Therefore formation of these four peaks can be ascribed to the 
cleavage of an N-O linkage (dotted lines). The spectra of VI and VII support the 
elim~ation of CO,Me. But a process: M+ -+ (M-OMe)+ -+ C,H,NzO+ is partly 
responsible for the m/e 135, since an m/e 163, though very small in intensity, was found 
to be soleIy CsH,N,Os (M-OMe). The ions C&H,NOs and CtH,N20 may be 
formulated as (b) and (c), respectively. $ Another ion resulting from this scission is an 
m/e 41 (C,H3N 70% and CzHO 300/,), which needs no further comment because the 
actor&rile loss is a well documented process for nitrogen heterocycles. This conclusion 

l In this insertion procedure tbe base peak was at m/e 51. The m/e IO3 and 105 ions were 60% intensity. 
rcppectively, relative to the base pa&. 

t It has been conclwively ebbown’**” that the reaction product of @-k&ester with hydroxylamiw is 
isoxazol-Soot, but exosptions have been found.‘* 

$ I%cua8iooontheieobaricionsarccntirelyomitte&, 
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is in keeping with that of Tatematsu et al., “eb but this appears to hold only for the 
high voltage spectra at least in the S-alkoxyisoxazoles. 

(4 

The loss of C02Me or CO,Et (one or two processes) from M+, also found in the 
80 eV spectra of I and IV, is supported by appropriate metastable ions and high resolu- 
tion mass measurement data (m/e 144 and m/e 116). However, one noteworthy differ- 
ence can be discerned between Fig. la and lb or Fig. 2a and 2b. The ions associated 
with the cleavage of an N-O bond (m/e 116 and m/e 103) are almost entirely absent 
in the 15 eV spectra. Assumption of less preferred charge localization on a heterocyclic 
oxygen which may have a higher energy requirement could be one of the possible 
explanations for this difference. 

The remaining features of 5-alkoxyisoxazoles are relatively simple except for an 
(M-CO) ion in the spectra of I and V, the comment on this being reserved because of 
the absence of ’ *O-labelling. The presence of an (M-C,H,O) for I and V is in accord 
with a known behaviour of aromatic methyl ethers, “** b while successive eliminations 
of mass units 28 for IV resemble that of phenetole. Behaviour of IX under electron 
impact is again simple except for the m/e105. Important processes are schematically 
shown below. It is of interest to note that the base peak is produced by the ejection of 
an N-O-CO group, which parallels with the behaviour of 4-arylideneisoxazol-5- 
ones (oide infia) and it is possible to conclude that this type of cleavage generally 
holds for isoxazol-5-ones. 

_-___A 

m/e 119 

Muss spectra of 4-arylideneisomzol-5-ones. Salient features [(M-69)+, (M-70)+, 
and (C,-substituent + CO)‘] observed in the mass spectra of 4-arylideneisoxazol-5- 
ones have been reported.4 For the sake of brevity the 80 eV and 15 eV spectra of 
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3-methyl4benzylideneisoxazol-5-one (XII) and two of its analogues (XVIII and XX) 
only are cited here (Fig. 5a, b, 6, and 7). The spectra of deuterium labelled compounds 
XIII, XXI, and XXIV explain the participation of a benzylic hydrogen in the (M-69)+ 
(3-Me series) or the (M-131)+ (3-ph series), while qualitative comparison with the 
mass spectra of the compounds labelled differently (XIV, XVII, and XXII) supports 
the non-participation of the methyl hydrogens in the (M-69)+ ion. It is speculated 
that a ring expanded ion may intervene in the formation of the (M-69)+ or (M-131)+, 
in which a ArCH=C=O portion is present, though the ring expansion process must 
be invoked cautiously. Presence of two 0 atoms, however, makes the situation compli- 
cated and other simple arylidene-substituted carbocycles and/or heterocycles are 
being studied to obtain more insight into this interesting rearrangement, which was 
not referred to in a Djerassi’s paper. l4 Participation of the methyl hydrogens in the 
(M-70)+ ion can be concluded, without recourse to the spectra of XIV, XVII, and 
XXII, from its ion composition and a very complicate mechanism must operate to 

accomodate the data. 
Generally speaking, the high voltage spectra of the 3-methyl series are dominated 

by intense hydrocarbon ions. The situation will be understood by reference to Table 1, 
where exact mass measurement data for XII and XVIII are tabulated. Except for XX 
an m/e 128 (C 1 oH,) is very intense. Appropriate metastable ions observed in the spectra 
of substituted-benzylidene derivatives suggest that the molecular ion is cracked at a 
dotted line (for example, m/e 143 (C, ,H, J of XVIII) followed by the elimination of a 
substituent leading to the formation of a resonance stabilized aromatic ion, which in 

(C,. Hs + R) + - GoHsf 

Me CH 

u 
-0 90 m* 

0 

cc 1 
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FIG. 5 Mass spectra of XII. a- 80 eV. b- 15 eV. 
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turn will be a driving force for the elimination of a N-O-CO group. It is, however, 
considered that this CiOHs+ will not have a specific identity.” 

The intense (M-l) observed both in the 3-methyl and 3-phenyl series could be due 
to a bond-forming reaction’ 6 resulting in an ion such as (d), since deuterium labelling 
(XIII, XXI, and XXIV) can convincingly reject a benzylidene hydrogen as a leaving 
one. This view may be further supported by the presence of an intense (M-l) in 
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pma-substituted benzylidene derivatives except for XX and an (M-l) in the spectrum 
of XV, a leaving hydrogen must originate from a benzene ring. We can exclude the 
methyl (C,) hydrogen as the one eliminated because the system N=C-CH,R is 
generally reluctant to lose a &substituent.” Non-particinatt 6fa vinylic hydrogen 
is in accord with generally established facts,” biri it is of interest to record that the 
spectra of XII and XVIII have ions ascribable to vinylic cleavage, which are C7H50 
for XII and C,H,O for XVIII and probably produced through the following rationali- 
zation if the carbonyl oxygen participates or through a skeletal rearrangement18 
of the molecular ion. This process will be responsible for ions at m/e 119 (XVI and 
XXV), m/e 139 (and m/e 141) (XIX), and m/e 135 (XX). 

The third point is that abundances of fragment ions of the 3-methyl series are 
seriously influenced by the kind and/or position of a substituent on the benzene ring, 
although overall patterns resemble each other. For example, the m/e 128 and its 
satellites are relatively small for XX compared with other analogues, whereas an 
(M-41) of XX is much more intense than that of XII and XVIII, for which the leaving 
group is established as C,H,N (Table 1). Further study must be undertaken before this 
problem can be solved definitely. 

EXPERIMENTAL 

All of the low resolution mass spectra were obtained through a Hitachi RMU 6D mass spectrometer 
equipped with all glass inlet system with the following condition : ionization voltage, 80 and/or 15 eV ; 
total ion currents, 80 pA ; ion source temp. 200” ; inlet system, 200” or 250”. Exact mass measurements were 
carried out through a CEC model 110-B type spectrometer on a photographic plate. Sample was introduced 
directly into an ion source (temp, 80’) and 70 eV of ionization energy was applied. Most of the exact mass 
measurements data were automatically recorded with a microphotometer and comparator and processed 
by a computer. If any doubt exists, measurements and calculations were repeated by a routine procedure. 
The spectrum of IX by a direct insertion prccedure was obtained through a CEC model 1 l&B type spectro- 
meter. Deuterium labelled reagents were purchased from Chiba Products, Japan. M.ps were taken in a 
capillary tube but uncorrected. Petroleum ether had b.p. 30-60°. NMR spectra were run with a Nihon- 
Denshi type spectrometer. 

Reparation of unlabelled compotmds. Compounds IX and X as well as the ethers I and IV” and compound 
X16* t9 were obtained as reported. Transformation of XI into the dimer VIII has been well documented.6*20 

3-Methyl~-p~ylethylideneisoxazol-5-on (XV). The compound XI (3a g) and acetophenone (3.6 g) 
were left in cone HCl(l0 ml) for 7 days at room temp, during which time a yellow soln turned dark brown 
and separated into two phases. The mixture was extracted with ether, the extracts were dried (Na,SO,) 
and evaporated to give an oil, from which any low boiling material was removed in wcuo. A brown sticky 
residue deposited crystals on standing, which were filtered off, washed with a small amount of cold EtOH, 
and dried on a porous plate. Recrystallimtions from n-heptane and then from EtOH (charcoal) yielded 
light yellow plates,@2Og, m.p. 745-76”. (Found: C, 7140; H, 5.38;N, 694. C,rH,,NOs requires: C, 7162; 
H, 5.51; N, 696%); NMR spectrum (CDCl,, 60 MC) showed three peaks at 7 8.41 (s) (=CMe), 7.17 (s) 
(N=C-Me), and 2.57 (m) (phenyl). This compound gradually turned dark brown and decomposed after 
about one month. 
3-MethyEegmethylbmzylideneisoxazol-5-one (XVI). The compound XI (@5 g) and ptolualdehyde 
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(0.6 g) were heated in EtOH (5 ml) and HCI (0.3 ml) for 5 min. The ppt (0.3 g) recrystallized from EtOH 
as yellow needles, m.p. 129-130”. (Found: C, 7140; H, 5.38; N, 694. C,,H,,NO, requires: C, 71.62; 
H, 5.5 1; N, a%%). 

By a similar procedure 3-methyl_4pmethoxybenzylideneisoxazol-5-ode (XX) was obtained as yellow 
needles (EtOH), m.p. 173-174”. (Found: C, 66.14; H, 5QO; N, 6M). C,zHiiNOs requires: C, 635; 
H, 5.10; N, 6.45%). One or two hr heating was necessary for 3-metky[-4m-methylbenzylideneisoxozol-5- 
one (XVIII; light yellow needles (CCl,-pet ether, l:l), m.p. 110-112”). (Found: N, 7.04. C,zH,,NO, 
requires: N, 696%) and (XIX; yellow rods (benzene-pet. ether, 1:2), m.p. 125-126.5”). (Found: N, 6.13. 
CiiHsClNOz requires: N, 6.32%). 

3-Phenyl_4pmethylbenzylideneisoxazox~ol-5-0~ (XXV). This compound was prepared by fusing IX (0.16 g) 
andptolualdchyde(0~l2g)for 5 min,m.p. 177”from EtOH. (Found: C,77.43; H.491 ;N,5.17. C,,H,,NOz 
requires : C, 77.55 ; H, 498 ; N, 5.32%). 

Preparation of lubelled compounds 
Compound III. Compound IX (042 g), CDzOD (2 ml), and DzSO, (39 g) were heated on a boiling water 

bath for 30 mitt, the resulting soln was poured into water and adjusted to pH 6 with NaOH aq. The insoluble 
material was collected and recrystallized from pet. ether, m.p. 7476”, 20 mg. 

Compound II. The above procedure was repeated with MeOH and DzSO,. 
Compound VI. To a mixture of hot MeOD (10 ml) and anhyd NaOAc (@2 g) ketenc dimer (27.4 g) was 

added during 1 hr. the mixture being occasionally heated in order to maintain the temp at 60-80” during the 
addition. After addition, the mixture was maintained at the same temp for 30 min and immediately distilled 
usingaVigreauxcolumn(20cm)togivemethylmonodeuteriatedacctoacetate(l2~9g),b.p.42~/l2mmHg. 
Freshly cut Na (O-8 g) was added in small pieces into DzO (10 ml). Hydroxylamine hydrochloride (1.9 g) 
and the above acetoacetate (2.3 g) were added in that order to the resulting NaOD soln, and the mixture 
was stirred for 2 hr and left overnight. Acidification with HCl afforded a ppt, which was twice recrystallized 
from water, m.p. 165-167” (deck @4 g. This was suspended in ether (10 ml) and treated with ethereal diaxo- 
methane. The residue was boiled with pet ether (10 ml) and the supematant liquid decanted off. This process 
was repeated twice more. The crystals (90 mg) which separated on cooling the decanted soln was purified 
from pet. ether as colourless rods, m.p. 7374”. Unlabelled compound prepared in a similar way had m.p. 
73-74” and have been correctly analysed as C,H,,N,O, ; NMR spectrum (CDCI,, 60 MC) of the unlabelled 
compound had four peaks at T 7.52 (s), 7.68 (s) (N=CMe), 5.75 (OMe), and 3.85 (=CH). Its physical constant 
and spectral pattern were in accord with those of Caramella et al. ” Pet. ether insoluble material consisted 
of unreacted VIII and an N-methyl compound. 

Compound VII. Dry THF (20 ml) and DzO (45 ml) were added to an ethereal soln (30 ml) ofdiazomethane 
prepared from ptolylsulfonylmethylnitrosoamide (50 g). To this soln a mixture of propionic acid (@2 g) 
in THF (10 ml) was added during 10 mm. The resulting soln was added to a suspension of VIII (@8 g) 
in ether (10 ml) and treated as above. The ppt had m.p. 7475” after purihcation from pet. ether, 44 mg. 

Benzaldehyde-a-d. This was prepared as reported.’ Exchange was performed in a sealed tube. 
Anisafdehyde-a-d. Anisil(56 g) was reduced with LAD (05 g) in hot ether. Hydrolysis with potassium 

sodium tartrate afforded a solid, which was extracted with hot CHCl, (50 ml x 3). Evaporation of the 
solvent and two recrystallixations from EtOAc afforded labelled dihydroanisoin, 1.3 g, m.p. 171”. The 
unlabelled compound had m.p. 168-17o”.zz To a stirred soln of dihydroanisoin (1.3 g) in benxene (30 ml) 
Pb(OAc), (2.5 g) was added in portions. ARter stirring for 1 hr at room temp the solid was filtered off and 
the solvent evaporated. Purification through the bisultite adduct gave the labelled aldehyde (@5 g). 

Compounds XIII, XXI, and XXIV were prepared using these labelled aldehydes according to the fore- 
going methods and had m.ps 143-144”. 175-175.5”, and 189-l%‘, respectively. Unlabelled XII was pre- 
pared (i) according to Schiff et al.*’ or (ii) by the condensation of XI with benxaldehyde, m.p. 143-W”, 
recorded m.p. 141”.z3 Unlabclled XXIII had m.p. 19l”.s It is noted that under the Schiffs procedure the 
acid can be replaced with piperidine in alcohol. 

3-Monodeuteriomethylisoxuzol-5-one. To a cold soln of hydroxylamine hydrochloride (2.5 g) in DzO 
(4 ml) KzCOz (2.5 g) in DzO (5 ml) was added. To this soln ketene dimer (3.0 g) was added during 10 min 
with ice-cooling and after 30 min the mixture was stirred at room temp for 3 hr. Extraction of the mixture 
with CHCI, and distillation of the dried @Cl,) extracts afforded the compound, b.p. 86-87”/3 mmHg, 
1.2 g. 

Compounds XIV, XVII, and XXII were obtained from this labelled isoxazol-5-one and hadmps 143-144”. 
129”, and 174”, respectively. 
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