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CHROM. 3601

vGas—llquld chromatography of the trlmethylsnlyl derlvatlves of several
ammes of blologlcal mterest '

Recent efforts in our laboratory have been directed toward the identification and
estimation of urinary amines in normalindividuals and those suffering from Parkinson’s
disease, with special interest focused on 3,4-dimethoxyphenylethylamine (DMPEA)
and tryptamine and. the possible relationship of these substances: to. this diseasel.
Primary amines are often converted to less polar compounds tn facilitate their success-
ful gas-liquid chromatograplnc (GLC) analysis 2710, The availability of the powerful
reagent bzs-trlmethylsﬂylacetamlde (BSA)10-12 Jed us to investigate trimethylsilyla-
tion as a method for denvatumg these two amines*

Reaction of DMPEA with BSA in pyridine at room temperature for 10 min (or
at.60° for 5 min) led to the formation of a new compound with a retention time some-
what more than twice that of’'the parent amine (Ia) with the non-polar or non-
selectivel? stationary phase employed in this study. When DMPEA is allowed to
react with BSA and:trimethylchlorosilane in pyridine at 60° for 20 min a different
derivative is formed with a retention time roughly three times that of the first
derivative. On the basis of reaction conditions and retention behavior, it can be
assumed that the faster ‘moving trimethylsilylation product is the mono-TMSi
DMPEA (Ib), whereas the more slowly eluted compound is the di-TMSi DMPEA (Ic).
This has been confirmed by combined gas chromatography-mass spectrometry
(GLC—-MS), now. W1dely ‘acknowledged to be a powerful method. of identifica-
tion8,10,12,14,15, The. mass: spectrum of Ib exhibited m(e values expected for such a
: structure———molecular ion of 253 and electron impact-induced fragment arising from
the side chain (by scission of the carbon-—carbon bond) of roz. The corresponding

values for Ic were 325 and 174, respectively, in complete agreement with the proposed
structure : : . ,

| 'mCHa'g—CHz;NR'zRa” '
MO
. QCHg ..

IaR,=R,=H |
Ib R, = H,R; = (CH,),Si
Ie R1 = R, = (CHy)sSi.

Selectlve conversmn of this primary amino group to either a mono- or dl-TMSl
derivative can thus be achieved by mampulatlon of reaction conditions.

- The. same kmd of 51de chain occurs in tryptamine (IIa) but the presence of -
the indole imino group is a. potentlally compllcatmg factor in formmg der1vat1ves of
this compound. Ease of tr1methy1511ylatlon of . the indole mtrogen was. stud1ed by
‘:sub]ectmg N N-dlmethyltryptamme (IIb) to those reaction condltlons Wthh yxeld

" The- reactxon of catecholammes (mcludmg DMPEA) thh several trxmethylsxly]atmg
‘ reagents has recently been reportedm ‘ , : :
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the di-TMSi of DMPEA. GLC analysis indicated only a small conversion (<< '10%)
of N N-dunethyltryptamme to a more slowly. eluted compound—pr esumably the cor-
responding indole ring tr1methyls11ylated compound (IIc). The retention time’ in-
crease (factor of 1.5) resulting from this functional group change is mgmﬁcantly
- smaller than those observed. for: tr1methyls1lylat10n of the amino group of DMPEA.
When subjected to combined GLC-MS this compound (IIc) was observed to ‘give
mle values at 260 (molecular ion), 20z (indole methylene fragment) and 58 (s1de
chain fragment), all compatible with the proposed structure..

: ,CHQ—é—CHQ—NR1 Ra

IIaR=R1=R2=H |
IITb R = H, R, = R, = CH,
. IIc R = (CHy)3Si, Rl__Rz__CHa
IIdR= Rl—-_H R,=CH, R
- Ile R = H; Ry = (CH,),Si, Ra-—-CHa e
IIf R= R, = (CHy),Si, Rg=CH; "
. Ilg R=R,;=H, R, = (CH;),Si
QIIhR HRI.—_Rn-—(CHa)aSn | B T

Replacement of one of the methyl groups of N N-chmethyltrypta.mme by a
hydrogen atom gives N-methyltryptamine (I1d), a compound which possesses a side
chain secondary amino group®*. The heating of N-methyltryptamine in BSA and
pyridine for 5—10 min at 60°, or reaction with BSA and trimethylchlorosilane in
pyridine at room temperature, leads to the production of a new compound (Ile) with
a retention time twice that of the parent amine. Chromatography of the reaction
mixture resulting from the addition of heat (60° for zo min) to the second set of
reaction conditions mentioned above discloses the presence of a small amount of a
more slowly eluted compound (IIf), the retention time of which is 1.3 times th't_t of
Ile, the major component. These retentlon time changes suggest that the first tri-
methylsﬂylatlon product represents side chain substitution, and that it is reactlon
on the ring nitrogen atom which is more difficult to achieve. That this i is the case was
proven by combined GLC~MS analysis of the mixture of these two compounds The
‘more volatile component (IIe) exhibited #t/e values of 246 (molecular ion), 130 (mdole
‘methylene fragment) and 116 (side.chain fragment), whereas the less volatile compo-
nent (IIf) is tr1methylsﬂy1ated on the indole mtrogen atom as well (molecular ion,
~ 318; indole, methylene fragment, 202; 51de chain. fragment also 116) :

' ~ The sﬂylat]on studies with DMPEA N N-dnnethyltryptamme and N-methyl-
tryptamme suggested that it should be" poss1b1e to’ selectlvely prepare the-miono-
TMSi (side. chain) der1vat1ve of tryptamine, but . .that successful selectlve trans-
_-formatxon of tryptamme (IIa) to the d1—TM81 (51de cham) denvatlve m1ght be more

¥ HORNING et al ‘have reported that m the catecholamme serzes secondary ammes react very
slowlyxfata.llw1thBSA1° L e b e e
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TABLE I,

RETENTION BDHAVIOR OF 3, 4-DIMET110);YPHDNYLDTHYLAMINE, TRYPTAMINE, AND THEIR :
TRIMI}THYLSILYL DDRIVATIVES . . : B

Compounds'= - S o  Retention titne®
ST : o : (velative to anthracene)

T

Anthracene° R S .. I1.00

Ia 3, 4-Dnnethoxyphenylethylarnme . 0.32
Ib Mono-TMSid 3,4~ dlmethoxyphenylethylamxne 0.72

Ic Di-TMSi 3, 4-d1methoxyphenylethylamme . =2.36
ITa Tryptamine 0.78
ITb N,N-Dimethyltryptamine 0.95
ITc Mono-TMSi N,N- dxmethyltryptamme 1.45
1Id N-Methyltryptamine . - - 0.92
ITe Mono-TMSi N-methyltryptamine 1.85
IIf Di-TMSi N-methyltryptamine 2.46
IIg Mono-TMSi tryptamine ' 1.50
ITh Di-TMSi tryptamine . 5.03
ITi Tri-TMSi tryptamine ‘ , 6.35

a Structures for the amines and their derivatives are given on pp. 354 and 355. Derivative
formation [generally on 50 ug of amine; amounts of reagents as follows: b1s-tr1methylsﬂylacet-
amide (40 ul), pyridine (20 wl), tx'zmethylchlorosﬂane (xo.ul)] was carried out as described in the
text. Bis-trimethylsilylacetamide and trimethylchlorosilane were, obtained from Supelco, Inc,
Bellefonte, Pa. (U.S.A.). The LKB Model gooo was used for combmed GLC-MS.

. .'b Column conditions: 6 ft. X 4 mm I.D. glass U-tube;.-5% F-60 (methylpolysxloxa.ne con-
tammg a few percent of p-chlorophenyl groups) coated: onto a1% J}xR (methylpolysdoxane)
packing (8o-100 mesh acid-washed and silanized Gas Chrom P); 165°; 13 p.s.i.; Balber-Colman ‘
Model 15 chromatograph equipped with a Lovelock argon lonwatxon detector

¢ Absolute. retention t:me 5. g mm A ,

d ’I‘nmethy]sﬂyl ‘

Trypt

,'15‘ e s 'f_'3o~‘- ————
S R R AT  MINUTES .. R TR B SR ,
Flg b Gas—hquxd chromatogram obtamed by analy51s of an’ ahquot of the room’ temperature e
10 min reaction mixture of tryptamine with bxs-tnmethylsxlylacetamlde in pyridine. The mono- -
trzmethylsxlyl\denvatwe is’ at'-position®1;’ the di--and’ tn—denva.twes,,:f present, -would ha.ve
appeared at posntmns 2and-3, respectxvely Column condltxons are given in'Table I.: S
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‘T‘xg 2. Ga.s-hqmd chromatogram obta,med by 'malysxs of an ahquot of the 6o° 20 mm reacuon
mixture of tryptamme with Dbis-trimethylsilylacetamide and trlmethylchlorosﬂane in- pyndme
The major peak (p051t1on 2) is the di-trimethylsilyl derivative;'a trace of the tri derivative is:at
‘posxtxon 3; the mono derxvatwe, if present, would have appeared at posmon x. Column conditions
" are given in Table I., v . . v o ,

[ : N
FAE

Trypt

MINUTES

Fig. 3.'Gas-liquid chromatogram obtalned when a- sample of tryptamme was’ treated asin Flg 2,
but with reaction time increased to ‘45 min. Theé major peaks are the di-'‘and tri-TMSi derivatives
(posmons 2 and‘3, respectxvely), no mono demvatwe (posxtlon 1) is: present Column conchtxons
are givenin Table I o : :

,difﬁcult Beca.use of the possibility of attack on the indole nitrogen atom to yield some
of the tri-TMSi derivative. This is indeed what was-'observed. Reaction of tryptamine
with BSA in pyndme for 1o min at room temperature (or’ at 60° for’ 5'min) leads to
formation of a new compound (see Fig. 1) with a retention time. twme that of the parent
‘amine, a retention factor very similar to that observed for the mono tr1methylsxly1a—
‘tion of DMPEA. It is clear from the mass spectrum of this derivative (1Ig) [#/e values
~of 232 (molecular ion), 130 (indole methylene fragment) and 102 (s1de chain fragment)]
‘that it possesses a single TMSi group attached to the side chain nitrogen atom. Un-
fortunately this compound shows some 1nchcat10n of mestabmty toward GLC con-
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d1t1ons (note the rise in the base line prior to the peak in Fig. 1), and thus the ablhty
‘to select1vely form the di-TMSi derivative assumes greater importance.. When the
reaction is carried out for 20 min at 60° with the addition of terethylchlorosﬂane
GLC analysis of the reaction mixture shows none of the mono-TMSi derivative, but
rather a peak conforming to theoretical shape with a retention time three times that
of IIg (suggestlng that this new compound I1h, contains a twice-substituted side
chain) plus a trace of a still slower moving component (see Fig. z). This late compo-
- nent, Ili, possesses a retention time 1.3 times that of ITh, the factor expected for ring
substitution, and both of these retention behavior-based assumptions are fully
supported by mass spectrometry. ITh exhibits s /e values of 304 (molecular ion), £30
(indole methylene fragment) and 174 (side chain fragment), whereas the corresponding
values for 1Ii are 376, 202, and 174. :

That reaction conditions for compounds containing a number of potentlal
substitution sites must be carefully controlled is illustrated in Fig. 3. This is the
chromatogram observed when tryptamine is treated as in I‘1g. 2, except the reaction
is allowed to proceed for 45, rathe1 than zo min; the increase in the relative proportion’
‘of the tri-TMSi. derivative of tryptamme is-evident. This’ ‘Ppaper. 111ustrates the value
‘of ‘combined GLC~MS"in complementing GLC techniques in - estabhshmg reaction
conditions appropriate for ‘the preparation of derivatives suitable for the GLC of

' compounds of b1010g1ca1 interest.
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