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_ N-Mono-tnﬁuoroacetym and NO-dl—tnﬂuoroaoetylated derivatives of
norephedrine and norpseudoephedrine, and of some N-substitfed and ring-
methoxylated analogues were prepared and analyzed by gas chromatography.
Diastereoisomeric mixtures were readily separated only if the components possessed
an N-alkyl group were N,O-di-trifluorvacetylated. A method is described to convert
rapidly S-bydroxy primary amines to S-hydroxy secondary amines prior to derivati-
zation with trifluorcacetic anhydride. Such a procedure permits the quantitative
analysis of each diastereoisomer in a mixture of g-hydroxy primary amines.

The electron-impact mass spectra of the mono- and di-trifiuoroacetylated
derivatives are interpreted. Most mass spectral frapmentation pathways were pre-
dictable and it was observed that ring substitution resulted in significant changes in
thenamtemdabmdanmofsomeﬁagmentlmFmgmentauonpathwaysmvary
if conditions within the mass spectrometer are altered.

INTRODUCTION

The metabolism of methoxyphenamine (Fig. 1, I) has been studied in man and
monkey!'-® and various potential metabolites have been synthesized to assist in the
identification of the biologically produced products. Some synthetic analogues of
methoxypheuammehavealreadybeendw:ﬁbed‘ 'l‘woaddluonalepmdrme-like
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derivatives of methoxyphenamine were also prepared and attempts were made to
characterize these derivatives (Id, Ile) by gas chromatography (GC), with unexpected
results. The product obtained when IId was treated with trifluorcacetic anhydride
(TFAA) gave rise to a single GC peak; in contrast, when the trifluorcacetylated
(TFA) derivative of the secondary amine (IIe) was gas chromatographed under
identical conditions, two GC peaks were obtained (Fig. 2) and each gave rise to
identical mass spectra. From this preliminary result, it appeared that the TFA-
derivatized diastercoisomeric components of Ile had separated on GC whereas the
denvahmdd:asmeosomersofndhadnoLTomfythxsremlgtheGCbehauorof

DETECTOR RESPONSE

Fig. 2. Gas chromatographic separation of N,O-di-trifuoroacetylated diasterecisomeric mixture of
2-methoxy-a-{(1-methylamino)ethyl}-benzenemethanol (k). .- - . =~ -~ .-
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rine. (Ifa), norcéphedrine. (IIb), norpscudoephedrine. (Iib), aud the sympathomimetic
drug methoxamine (IIf) was investigated. The results of this GC study and the methods

umdtosynthmedmste:eomencmmﬂnesofﬂdandﬂe(?g. 3) are now reported.

Fig. 3. Synthesis of— (@) o<(l-aminocthyl)-2-methoxybenzenemethanol (IId) and (b) its N-methyl
analog (Ile). .-

During the course of the present investigation, it was noticed that the mass
spectra of the mono- and di-TFA derivatives of ephedrine were surprisingly different
from that of the reported® mono-TFA derivative. This observation prompted us to
reeordandmterpretthemassspectraofthemono—andd;—TFAdetwauvesofall
cight ephedrine-like compounds which were available to us f[ephedrine (fIa), pseudo
ephedrine (IIa), norephedrine (IIb), norpseudoephedrine (IIb), a-(1-(ethylamino)-
ethyl)benzenemetbanol (IIc), a-(l-ammoetbyl)-z-mcthoxybenzenemethanol (ad),
Z-mthoxy-a-(l-(methyhmmo)ethyl)benzmemethanol (Ile) and a-(1-aminoethyl)-2,5-
d:methoxybmz:nemethanol (methoxamine) (IIf)] and detenmne the effect of N- and
rmg-substltnuon on fragmentanon pathways.

MATERIALS AND METHODS

Instruanentation . .
GCdatawereobtahedﬁ‘omaHewlett-PackardModeISTOOAgaschromato-

graph equipped with a flame ionization datector and 2 1.2 m X 6.5 mm LD. glass
column packed with 39, OV-17 on 80-100 mesh Chromosorb 750 with helium
(GOmIJmm)aseamergas.ThesameeolumnwasusedforeombmedGC-masssneo-
trometry (MS) on cither a Hewlett-Packard Model 5710A gas chromatograph coupled
to a Hewlett-Packard Model 5980A mass spectrometer or a Hewlett-Packard Model
5985A GC-MS system, which were operated at 70 eV. Direct-inlet high-rasolntion
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mass spectra were recorded by Mr. A. I. Budd, Department of Chemistry, Univeérsity
of Alberta, on an AEI MS-50 mass spectrometer coupled to a DGC DS50S computer.

Chemistry

The hydrochlorides of ephedrine (Aldrich, Milwaukee, Wisc., U.S.A.), pseudo-
ephedrine (Sigma, St. Louis, Mo., U.S.A.), norephedrine (Eastman-Kodak, Rochester,
N.Y., U.S.A.) and norpseudocphedrine (Koch-Light, Colnbrook, Great Britain);
o-hydroxypropiophenone (Aldrich), l-(o—methoxyphmyl)-z-propanone (Aldrich) and
trifluoroacetic anhydride (Sigma) were cobtained from commercial sources. Methox-
amine was a gift from Burroughs Wellcome (LaSalle, Canada). Other hydroxyamines
were synthesized as described below. All other reagents and solvents were of superior

grade.

1-(o-Methoxyphenyl)-1,2-propanedione-2-oxime (V)

Anhydrous hydrogen chloride was bubbled into a continuously stirred
ethereal solution of o-methoxypropiophenone (1.64 g; prepared from o-hydroxy-
propiophenone using essentially the reported* method) while n-butyl nitrite (1.5 ml)
was added dropwise. The stream of hydregen chloride gas was continued for a further
15 min, then the gently refluxing solution was cooled to room temperature and left
for 3 h. Evaporation of the dicthyl ether gave compound V as colorless prisms
(1.42 ), m.p. 133-124° (from benzene, uncorrected); lit., m.p. 132°. Nuclear mag-
netic resonance spectrometry (NMR) (C2HCl,): é 2.02 (s, 3H, C-CH,), 3.70 (s, 3H,
O-CH,), 7.10 (m, 4H, ArH), 8.90 (s, 1H, cxchanged with 2H,0, N-OH). Anal. calc.
for C,oH,;,NOs: C, 62.17; H, 5.74; N, 7.25. Found: C, 62.00; H, 5.66; N, 7.16.

a-(I-Aminoethyl)-2-methoxybenzenemethanol (ITd)

A solution of lithium aluminium hydride in dry diethyl ether (0.5 N, 9 ml) was
added dropwise to a stirred solution of compound V (291 mg) in the same solvent. The
mixture was then heated at reflux temperature for 2 h, cooled, diluted with water, and
ﬁltered.'l'heetherlayerwassepatated,dried(Nazso.)andevaporatedtogiveanoil
(31 mg). The precipitate of aluminum salts was digested with methanol (2 x 10 ml);
evaporation of the methanol gave a further 188 mg of product. Purification of the
combined products by preparative thin-layer chromatography (TLC) (silica gel G;
1.5% NH,OH in CH,OH; R, = 0.3) gave the diastereoisomeric compound IId as a
colorless oil (143 mg) which slowly crystallized, m.p. 68°. NMR (C*HCl,): 5 0.95 and
0.98 (d, 3H, J = 6.5 Hz, CHCH), 2.25 (s, 3H, exchanged with 2H,0, OH and NH,),
3.20 (broad m, 1H, CHNH,), 3.78 (s, 3H, OCH,), 4.77 and 4.57 (d, 1H, J = 5 and
6 Hz respectively, CHOH), 7.10 (m, 4H, CsH,). The hydrochloride salt of the product
had m.p. 239-241° (decomposition); lit.%, m.p. 245° (decomposition). Anal. calc. for
C1oHsCINO,: C, 55.17; H, 7.41; N, 6.43. Found: C, 55.01; H, 7.78; N, 6.32.

I-(o-Methoxyphkenyl)-1,2-propanedione (VI)

To a solution of l-(o-methoxyphenyl)-z-propanone (8.2 g) in dioxane (40 ml)
was added a solution of selenium dioxide (5.7 g) in water (10 ml). The mixture was
heated at reflux temperature for 10 h then cooled and the black precipitate removed.

The filtrate was evaporated under reduced pressure to 15 ml then extracted with
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dicthyl ether (2 X 25 ml).. The combined ether solution was extracted with sat-
urated aqueous NaHCO; (5%, 4 x 25 ml), then water (10 ml), dried (N2,SO,) and
evaporated to give a yellow oil which was distilled and the fraction b.p. 90-116°
(2.5 mm) was collected (5.9 g). This was a mixture of approximately equal amounts
ot‘starnngmamalanddsxredprodmt(GCmdence) A portion (1.5 g) was dissolved
in a mixture of dicthyl ether-light petroleum (b.p. 40-60°) (15:85, 5 ml) and chroma-
tographed on a column of silica gel (60 g) using the same solvent mixture. Starting
material eluted first, followed by compound VI. A quantity (438 mg) of the latter
was obtained as a pale yellow oil which was characterized by the formation of the
quinoxaline derivative 3-(o-methoxyphenyl)-2-methylquinoxaline (VIE), -m.p. 126—
127°, using the method described for the preparation of related compounds®. Anal.
calc, for C;H,N;0: C, 76.78; H, 5.64; N, 11.19. Found: C, 76.56; H, 5.58; N, 11.18.

2-Methoxy-c-( 1-(methylamino ) ethyl)benzenemethanol (Ile)

Methylamine hydrochloride (340 mg) was dissolved in freshly distilled dry
methanol (10 ml) containing potassium hydroxide (85 mg). The diketone (VI, 700 mg)
in dry methanol (3 ml) was added in one portion, and to the stirred mixture, a solution
of sodium cyanoborohydride (264 mg) in dry methanol (5 ml) was added dropwise
over 10 min. The mixture was stitred for 2 h then diluted with a solution of potassium
hydroxide (1 g) in methanol (10 ml), filtered and evaporated under reduced pressure.
A saturated solution of sodium chloride (10 ml) was added and the mixture was
extracted with diethyl ether (2 X 25 ml). The combined organic solution was washed
with water (10 ml) dried (Na,SO,) and diluted with a saturated solution of oxalic
acid in dry dicthyl ether. A white solid (492 mg) precipitated, m.p. 175-200° (decom-
position) (mixture of diastereoisomers) after recrystallization from methanol-dicthyl
ether. Anal. calc. for (C;,H,,NO,),(COOH),-H;0: C, 57.87; H, 7.63; N, 5.62. Found:
C, 57.75; H, 7.28; N, 5.59.

Preparation of derivatives for GC and GC-MS examination

N,O-Di-trifluoroacetyl derivatives. A solution of the hydroxyamine free base
(1-2 mg) in trifluoroacetic anhydride (0.1 ml) was heated to 60° for 5 min in a capped
Reactivial (Pierce, 0.6 ml capacity). The cap was removed and the contents evaporated
to dryness at 60° in a stream of nitrogen. The residue of N,O-di-TFA derivative was
dissolved in diethyl ether (0.5 ml) for GC examination.

N-Mono-trifluoroacetyl derivatives. The residue from the above reaction was
dissolved in diethyl ether (0.5 ml) and ammonium hydroxide solution (7 N, 2 drops)
was added. The mixture was shaken for 0.5 min. The ether layer which now contained
the N-mono-TFA derivative was used for GC examination.

N,O-Diacetyl derivatives of norephedrine and norpseudoephedrine (VIII).
These were prepared in exactly the same manner as the di-TFA derivatives described
above except that acetic anhydride was used. The products chromatographed as a
single peak on the 39 OV-17 column, 2 = 4.56 min (180°).

- a~(I-( Ethylaminoethyl)} )benzenemethanol (Ilc). To a solution of the N,O-
diacetyl mixture (VIII, 20 mg) in tetrahydrofuran (3 ml), aluminum trichloride
(10 mg) and lithium aluminum hydride (10 mg) were added and the mixture was
heated to reflux temperatare for 30 min, then cooled and diluted with 59 aqueous
sodium hydroxide (3 ml). The aqueous layer was separated and washed with tetra-
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hydrofuran (2 ml). The combined organic extract was dried (Na,SO,) and examined
by GC which showed that a greater than 85 9 conversion of VIII to II chad occurred.
The diastereoisomeric mixture (II¢) chromatographed unresolved (Table I) and was
characterized by mass spectrometry—m/e (% rel. abund.) (identity): 179 (absent)(M *);
105(4) (PhC = O)*; 72(100) (CH;CH = NHCH,CH,) " ; 44(11) (CH;CH = NH,)*.

RESULTS AND DISCUSSION

Treatment of both ephedrine (E) and pseudoephedrine (PE) with TFAA gave
either mono- or di-TFA derivatives (IIla and IVa respectively) depending on reaction
conditions®. The GC retention times of E-(TFA), and PE-(TFA), were significantly
different (Table I) and mixtures of these derivatives were completely separated. In
contrast, mixtures of the mono-TFA derivatives, E-TFA and PE-TFA, could not be
separated on GC. When the mono- and di-TFA derivatives of norephedrine (1Ib, NE)
and norpseudoephedrine (IIb, NPE) were similarly examined by GC, no separation
of diastereoisometic components was observed. The mono- and di-TFA derivatives
of methoxamine (IIf), another primary amine, also had similar GC properties. Both
derivatives of this diastereoisomeric mixture of compounds chromatographed as
single peaks (Table I). The results indicate that the diastercoisomeric components of
compounds of general structure I, in which R’ is an alkyl group, can be separated
only after di-derivatization with TFAA. In contrast, neither the mono- nor the di-TFA
derivatives of primary amines of general structure II (R’ = H) are separated into
their diastereoisomeric components on GC.

Related studies by Lin ef al.” and by Cummins and Fourier® have demon-
strated that whereas the heptafluorobutyryl (HFB) derivatives of ephedrine and
pseudoephedrine can be separated by GC, the HFB derivatives of NE and NPE
cannot. In the former study’, it was not determined whether mono- or di-HFB
derivatives had been formed; in the latter study it was claimed® that only mono-HFB
derivatives could be prepared. Studies in progress® are not in agreement with this
conclusion by Cummins and Fourier.

Gilbert and Brooks'® have also shown that mixtures of E and PE can be
separated on GC, after chemical derivatization of the hydroxyamines. The N-acetyl
derivatives of the hydroxyamines were prepared by reaction of the bases with one
equivalent of acetic anhydride; subsequent silylation of the product gave the N-acetyl-
O-trimethylsilyl derivatives of E and PE which had different GC ¢ values. A disad-
vantage of this method is that a knowledge of the exact amounts of the hydroxy-
amines under investigation is necessary in order that complete monoacetylation can
be achieved. The alternative method of derivatization described in the present study
might be preferable since complete derivatization of E and PE is achieved by reaction
with an excess of one reagent (TFAA). It is interesting, and complementary to the
present study, that mixtures of N-acetyl-O-trimethylsilyl derivatives of the primary
amines, NE and NPE, did not separate when gas chromatographed?®®.

In view of the fact that only diastereoisomeric secondary amines separate on
GC after derivatization, the possibility of rapidly converting a primary amine to a
secondary amine, prior to derivatization with TFAA, was explored. The reaction
sequences illustrated in Fig. 4 were performed on a mixture of NE and NPE. All
products were characterized by means of combined GC-MS. Each compound in
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PE.= pseudoephedrine, NE = norephedrine, NPE = ine, ENE == N-ethylor-
ephedrine, ENPE = Neethylnorpseudocphedring, TFA = N-tiiffuoroacetyl desivative; (TFA), =
Compound tn (i) Contpourd tx (min)
E(Ia) 2.84 Mixture of NE-TFA
PE 298 and NPE-TFA 540
Mixture of E/PE 295 NE~(TFA); (HIb) 142
NE QIb) 262 NPE<(TFA), (IIb) 1.9
NPE (IIb) 212 Mixture of NE-(TFA);
Mixture of NE/NPE 2.68 and NPE(TFA): 1.47
ENE (k) 354 ENE-TFA (IVc) 1.76
ENEPE (Ilc) 381 ENPE-TFA (IVc) 8.50
Mixture of ENE/ENPE 3.0 Mixture of ENE-TFA
md* 8.17 and ENPE-TFA 8.28
e* 841 ENE«TFA); (Iilc) 224
ne* 10.55*° ENPE(TFA): (i) 3.17
E-TFA (IVa) n Mixture? of ENE-(TF. 224
PE-TFA (IVa) 8.39 and ENPE(TFA): and 3.17
Mixture*** of E-TFA 177 Id-TFA Qvd)* 5.19**

and PE-TFA and 8.39 IId(TFA): (Id)" 299
E(TFA), (Tila) 1.97 IIe-ITFA (IVe)™""" 7.09**
PE-(TFA); (IlIa) 2.81 and 7.69**
Mixture® of E-(TFA): 197 He(TFA); (Tile)# 4.60

and PE(TFA): and 2.81 and 6.11
NE-TFA (@Vb) 8§35 Df-TFA aQvn" 14.33**
NPE-TFA (IVh) 542 IIf<(TFA), (IIIf) . 7.65

* Diasterecisomeric mixture.
[ 1] lm..
*** Incompiete resolution.
f Complete resolution.

Fig. 4 was a diastereoisomeric mixture; with one exception (IIIc), no scparation of
diastereoisomers. was achieved by GC analysis (Table I). From this, and related
studies?.** it would appear that only N- and O-disubstituted N-alkylated hydroxy-
ammesofgmsalstmctureueanbetamdlyandoompldﬂysepatamdmto individual
dmste.teo:sometshyGC.
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tion. of a mixture of secondary amines of general structare IL(R' = alkyl).. Mix-:
tnraofEandPEmthemhoslG 3:1andi: !mpteparedandtramdwnhTFAA
under” conditions' which produced diTFA desivatives. 'l'ﬁcresnltsot'suﬁsquent
GCanalys:softbesedenvaﬁ’zadmmareiIInsuaﬁmFig.S. ’

DETECTOR RESPONSE

]
0 40 &4 0 4
RETENTION TIME (MIN)
Fig. §. Gas chromatographic separations of N,O-di-trifluoroacetylated mixtures of ephedrine and
pseudoephedrine in ratios 1:3, 3:1 and I:1 respectively. Peak areas were 23:77, 73:27 and 48:52
respectively. !

The structures of the mono- and di-TFA derivatives listed in Table I required
confirmation, and therefore, each compouiid was subjected to mass spectral analysis.
Numerous spectra were recorded of compomds I (a-f) and IV (a-f) in two different
laboratories over a six-month period during which time the mass spectrometers were
routinely retuned. With one exception (IIIf), reproducible spectra were obtained for
all compounds, and relative abundances of ions were within -+ 10% of those reported
in Figs. 6 and 7. A reproducible spectrum of the di-TFA derivative (IIIf) could not be
obtained; whereas the masses of the fragment ions were reproducible, their refative
abundances varied. Two typical spectra are illustrated in Fig. 8. On no occasion was
2 mass spectrum obtained for the mono- or di-TFA derivative of ephedrine which
waseompambletothepnbhshed’spectmmofwhatwasclamdtobethemono-TFA
derivative (mol. wt. 261) of ephedrine.

Dmgnosucnonsmtherdahvdyeompbumassspmofﬂlemono-andd:-
triffuoroacetylated compounds investigated are listed in Figs. 6 and.7, together with-
snmmmmwmmmmemoffm of.
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compounds:

Compound Fragment lons mie (% relative abundance)
M+ a b c d e f Other fragments**

IVa(E) 261(—) 154(56) 107(14) 155(100) 86(38) 140Q27) 65(7) 110(32), 105(9), 79(18), 77(18)
IVa(PE) 261(—) 154(58) 10%(13) 155(100) 86(44) 140(26) 69(9) 110(32), 105(9), 79(21), 77(19)
IVB(NE) 247(1). 140(10) 107(98) 141(100) 72(32) 126(9) 69(12) 134(12), 105(17), 79(30), 77(43)
IVb(NPE) 247Q2) 140(16) 1090) 141(100) 72(23) 126(9) 63(11) 134(9), 105(15), T9(45), T7(26)

Ive* 275(~) -168(91) 10717 169(92) 100(31) 1546) 657149 143(71&1{ 105(16), 79(20),
- (31), 72(25)
va* 277(1) 140(5) 137(100) — —_ — 69(12) 121(15), 10%(6), 107(61), TI(11)
Ive* 291(1) 154(10) 137(100) 155(8) 86(11) 140(7) 65(5) 121(8), 110(9), 107(44), 77(9)
Ivi* w016 140014 167(100) — - - 69(16) 152(15), 13%(56), 137(32),
124¢24), 105(10), 107(5)
* Mixtures of diastercoisomers.

** Yons mje 105, 79 and 77 are m/e 107-H;, 107-CO and 105-CO respectively!!; mje 110 and 140 —sce
Fig. 9; mfe 139, 124— see Fig. 10; a/e 152 (167-CH)); mje 137 (167-CH,0); m/e 134 (PhC(OH)=CHCH,*);
mje 109 (137-00); a/e 107 (137-CH,0); m/e 72 (100-CH;=CH,); m/e 121 (origin unknown).

most of the fragment ions. The proposed fragmentations are consistent with those
described in the literature for similar compounds®!-15, Additional fragment ions
were present in all spectra; appropriate structures for these are now suggested.

The fate of ion (3) in the spectra of the mono- and di-TFA derivatives is of
interest since it varies according to the nature of the N-alkyl (R") substitucnt (Fig. 9).
If R’ is a hydrogen atom, the ion does not fragment further to any great extent. IfR’
is an ethyt group, thatg;‘oupnscxpeﬂedasanethy!enemolemle.lf however,R'isa
methyl group, the fragment rearranges as illustrated in Fig. 9, and expels an acetal-
dehyde molecule to give the ion (CH,N = CCF,)*. This observation has been made
by us' and others™ who examined the mass spectra of TFA derivatives of amphet-
amines and related drugs. Kamei ef al.? identified the fragment arising from the decom-
position of ion: (@), R’ = CH,, as being (CH,C = NCF3)* but it is difficult to imagine
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Fig. 7. Mass spectral fragmentation pathways and fragment ion abundances of N,O-di-trifflucco-
acetylated compounds: ; ..
Compoend  Fragmerat ions mie (% relative acbundance) X ]
M+ a e g Ak i Otker fragments
= (E) 357(—) 154(100) 6%(11) 203(—) 244QD) 105(5) . 11028)***
IITa (PE) 357(—) 154100) 69D 203(—) 244(2). 10509 11031)“**
IMbMNE) 343(—) 140(100) 6X10) 203(5) 230(15)  105(8)
HIb(PNE) 343(—) 140(100) 6%(38) 203(9) 230(12) 105(7)
Ike* 371(—) 168(100) X7 203(2) 25§(1) 105(9) 14032)°~
md* 373N 140(34) 6%(8) 233(100) 260(25) 13532 203Q15)*
11 o 3872 154(100) 6D  233(1) 260(49) 1359 - 110(21)"""
o 403 140 & 263 290 165 28918 192141 16608
13894 12308
* Mixtnres of disstereocisomers.
** Ion abundsnces variable; sce Fig. § and text,
***Sec Fig. 9.
¥ m/e 233.CH.O.
5 See Fig. 11.
982 Origin unknown.
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Fig: 8. Mass spectra of the di-trifluaroacetyl derivative (IIIF) of methoxamine depicting the result
of minor changes in operating conditions within the mass spectrometer.

a mechanism which would readily permit the formation of this latter ion.-A mecha-
msms:mﬂartotheonedep:c&ede‘g.9forthefmmsuonofthe:on.mle uo has

been proposed by other investigators®,
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Fig. 9. Further fragmentation of ion (a) G;CEI=N‘R'(DCF; (see Figs. 6 and 7).

The mass spectra of N-monotrifluoroacetylated and N,O-di-triflnoroacetylated
methoxamine (IIf) contained fragment ions which were unique to these two specira.
The ions, m/e 139 and 124, in the spectrum of the mono-TFA derivative (IVf) were
shown by accurate mass measurements to be CoH,;,0,* and C;H,0,*, respectively
and were presnmably formed as outlined in Fig. 10. These fragmentations must be
mﬂmcedbythept&neeofthetwomethoxylgtoupsonthemmaﬁcmgsmee
comparable fragmentations do not occur to any great extent with other trifluoro-
acetylated ring-methoxylated compounds (IVd, IVe). The formation of ion m/e 124
from ion mjfe 139 requires the expulsion of a radical from an even-electron ion. This
nsnotaeommonﬁaglnenuuonsequence,bntamﬂartransmanwasobsmedm
our previous studies!?.15,

4
gﬁ

-
f

Fig. 10. Smdmﬂommmhhﬂnmof_wlel”andlxmthemsspec-
trum of N-trifluoroacetylated methoxamine,

Five additional ions were present in the mass spectrum of the di-TFA deriva-
tives (IIIf) and were not identified in the fragmentation pathways depicted in Fig. 7.
One of these ions, mfe 192 (C,,H,;NO, by accurate mass mecasurcment) was formed
by the expulsion of a CF;COOH molecule and a CF,CO radical from the molecular
ion. The remaining four ions, m/e 289, 166, 138 and 123, can also be explained as a
result of an initial expulsion of a CFsCOOH molecule from the molecular ioa of IXIf
(Fg.llLAMmassmtsofanfou&agment:onsmnﬁrmedthur
clemental compositions; the ion mfe 123 was a mixture of two fragments, C;H,0,;*
and CHF,N*, bntmamlytheformer If this loss of a CF,COOH molecule occured
at the . GC-MS interface, it is presumably influenced by the presence of the two
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- ThespectnnndmmedbyKame:etaI.’tobethatcfthemono—TFAdmnw
ofephednnehadahmdantﬁagmentmnsofm[e(/rehmabundam)w(&),
154 (43), 110 (100) and 56 (70). Iftbedmvahvepreparedbytbemwas,mfaﬂ,the
di-TFA derivative (and their method of preparing TFA derivatives would permit it
to be s0), then mechanisms can be deduced which would enable these fragments to be
formed (Fig. 12), though some of these ions (Fig. 7) were not observed by us. It is
conceivable, however, that the conditions existing within the mass spectrometer used
byKame:ad.dxﬁeredappmablyfmmthoseensﬁngmbothmsmtsempbyed

in the present study.
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" *  Finally, a!thoughxtlspossiblethatephedrmamlogsﬁagmentbydlﬂ'amt
mechanisms, ‘depending on the conditions which exist within the mass spectrometer,
it may be concluded from the present study that the mono= and-di-trifluoroacetylated
e of ephedrine. - ioephedrine and - their .analogs 1 et mainfy” in
predictable fashion in the spectrometer. It may be-further-concluded: that the
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presence of methoxyl groups on the aromatic ring, and the natare of the substitucat
on the nitrogen atoni, have a profound influence on some of the fragmentation

pathways.
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