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N-Methylamino acid derivatives are obtained in high yield by a ste-
reoselective one-pot procedure from hexafluoroacetone protected
amino acids via N-chloromethylation and treatment with triethyl-
silaneftrifluoroacetic acid.

a-N-Methylamino acids are constituents of various pep-
tides and depsipeptides isolated from plant strains, micro-
organisms and marine species. Some of these are
pseudopeptides like cyclosporine, dolastatin,? didemnin®
etc. exhibiting highly interesting therapeutic profiles.* In-
corporation of a-N-methylamino acids into strategic posi-
tions of peptides leads to an enhanced proteolytic
stability, to an increase in lipophilicity and to profound
conformational changes.’> Therefore, they are valuable
building blocks for the synthesis of peptidomimetics and
combinatorial chemistry. Furthermore, certain a-N-meth-
ylamino acids themselves have been found to be biologi-
cally activein their own right.® Consequently, anumber of
synthetic routes to optically pure a-N-methylamino acids
have been developed.* 7 8

Recently we have shown that hexafluoroacetone (HFA) is
a useful reagent for the simultaneous protection of the
amino and the carboxylic group of a-amino acids.® The
protected carboxylic group turned out to be stabile against
a wide range of electrophilic reagents, however, the
carboxylic group is activated towards nucleophiles.
Therefore, deprotection of the carboxylic group and the a-
amino group can be achieved simultaneously under mild
conditions. Nucleophilic ring opening reactions of the ox-
azolidinones are always coupled with the deprotection of
the a-amino group.
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We now report on a preparatively simple stereoconserva-
tive route to a-N-methylamino acid derivatives starting
from hexafluoroacetone protected a-amino acids 2. In a
three component condensation compound 2, paraformal-
dehyde and thiony! chloride react - without any solvent -
to give the a-N-chloromethyl compounds 3 in nearly
guantitative yield. The progress of the reaction can be
monitored by °F NMR spectroscopy. Compounds 3 were
treated without further purification with triethylsilane/tri-
fluoroacetic acid.’® The transformation 3 — 4 is an exo-
thermic process. Purification of 4 can be achieved by

fractional distillation under reduced pressure. In the case
of the low boiling compound 4a diphenylmethylsilane in-
stead of triethylsilane was used for the transformation of
the N-chloromethylamino into the a-N-methylamino acid
derivatives. The 2,2-bis(trifluoromethyl)-3-methyl-1,3-
oxazolidin-5-ones 4 can be stored in the refrigerator with-
out decomposition over weeks.
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Since compounds 4 are carboxylic group activated species
they can be readily transformed into acid hydrochlorides,
ester hydrochlorides and hydroxamic acids, respectively.

a-Amino hydroxamic acid derivatives are a class of ami-
no acid analogs of current interest.™* To our knowledge a-
N-methylamino hydroxamic acids have not been de-
scribed so far.

Solvents were purified and dried prior to use. Reagents were used as
purchased. Melting points (uncorrected) were determined on a Boe-
tius hot plate. Optical rotations were measured on a Polartronic pola-
rimeter (Schmidt & Haensch) in a5 cm cell. For C, H, N analyses a
CHNO-Rapid-Elemental-Analyser (Hereaus) was used. Mass spectra
were recorded on a VG 12-250 (Masslab) electron ionization spec-
trometer (El = 70 eV) or by GC/MS on aHP5890 M SD spectrometer.
IR spectra were obtained using a Specord spectrometer (Carl Zeiss,
Jena). *H (200.041 or 300.075 MHZ), *3C (50.305 or 75.462 MHz)
and 1°F NMR (188.205 or 282.33 MHz) spectra were recorded on a
Varian Gemini 2000 or a Varian Gemini 300 spectrometer. TMS was
used as reference standard for *H and *3C NMR spectra (internal) and
TFA for *°F NMR spectra (external).

3-Chloromethyl-2,2-bis(trifluoromethyl)-1,3-oxazolidin-5-ones 3;
General Procedure:

A mixture of 22-bis(trifluoromethyl)-1,3-oxazolidin-5-ones'? 2
(20 mmol) and paraformaldehyde (1.20 g, 40 mmol) was stirred in
SOCI, (5 mL) at 60°C until gas evolution ceased (I-5 h). The progress
of the reaction was monitored by 1°F NMR spectroscopy. After re-
moval of the excess of SOCI,, the residue was distilled in vacuo. The
reaction mixture of 3 can be used without any purification for N-me-
thylation to give 4 (Table 1).
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Table 1. Compounds 2—4 Prepared

Pro- R! R? NR Yidd  bp [aZ IR (film) H NMR (CDCI5/TMS) 13C NMR (CDCI4/TMS), & 1F NMR (CDCly),
duct?® (%) (°C)/Torr (c, CHCI5) vC=0 4,J(H2) 8P
(em™)
NR H-4 NR C4 C2 C-5 CF,
2a CH3 H H 98 54/12 +14.4 (1.3) 1823 3.00 (brg) 4.01 (m) - 509 888(m) 1728 297 (brs)
2b (CH3),CH H H 98 74/13 —2.22(4.1) 1823 2.95 (br s) 3.86 (t, J=4.8) - 60.1 884(m) 1708 -2.71(q,J=8.3)
, —2.38(q, J=8.3)
2c (CHg3),CHCH, H H 95 85/15 -3.81(4.2) 1818 298(d, J=7.0) 3.87(m) - B0 885(m) 1721  -2.82(brs)
2d H Ph H 95 72/0.3 —68.3(24) 1825 342(d, J=6.0) 4.99(d,J=6.4) - 887 884(m) 1700 -2.55(q,J=8.0)
—2.36 (g, J=8.0)
3a CHg3 H CH,C1 83 65/11 +30.9(1.1) 1844 522(d,J=12.2) 4.22(q,J=6.4) 581 0 885(m) 1691  -0.65(q, J=8.7)
5.39 (d, J=12.2) 3.23(q, J=8.7)
3b (CH),CH H CH,C1 87 88-90/8 +35(1.0) 1841 5.18(d,J=12.2) 4.10(d,J=32) 585 6 874(m) 1674 0.74(q, J=7.7)
5.38 (d, J=12.2) 3.46 (g, J=7.7)
3c (CH3),CHCH, H CH,C1 87 42/0.36 +105(17) 1844 5.20(d, J=12.4) 4.18(m) 58.6 3 87.7(m) 1690 -0.33(qg,J=9.0
5.37 (d, J=12.4) 3.48(q, J=9.0)
3d H Ph  CH,ClL 91 65-67/0.01 —209(1.5) 1848 4.87(d, J=12.1) 5.15(s) 57.9 6 87.5(m) 166.6 0.54 (g, J=9.0)
5.35(d, J=12.1) 3.46 (g, J=9.0)
4a CH3 H CHg3 67 53/12 +32(1.02) 1843 272(9,J=16) 359(d,J=6.6) 325 3 899(m) 1708 -1.29(q,J=8.0)
4.24 (g, J=8.0)
4b (CH3),CH H CHg3 75 87/23 +36(1.06) 1837 2.70 (m) 345(d,J=20) 323 3 889(m) 1677 -068(q,J=7.7)
4.38(q, J=7.7)
4c (CH3),CHCH, H CH3 85 89-90/21 +44(2.3) 1840 270(q,J=2.2)  3.55(t, J=4.8) 33.2 3  90.0(m) 170.6 -1.02(qg,J=8.0)
4.37(q. J=8.0)
4d H Ph  CHj 83 44-46/0.05 120(1.1) 1847 268(q, J=23) 4.54(s) 333 5 899(m) 167.7 -0.50(qg,J=7.6)
4.25(q, J=7.6)

2 Satisfactory microanalyses obtained: C+ 0.46, H + 0.43, N + 0.35,

b CF,CO,H was used as the external standard.
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Table 2. Compounds 5 Prepared
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Pro- Yiedd mp(°C) [alb IH NMR (D,O/TMS), 6, J (Hz) 13C NMR (D,O/TMS), 6
duct (%)

found reported found reported NCH H-2 NCH, C-2 CO.H
5a 84 146-152 1655-166'° +5.92 +577%3 259 () 3.82(m) 311 56.8 1725
5b 70 143-145 149% +29°  +255M 2.59 (s) 3.63(m) 2.9 67.4 1711
5¢ 95 139-142 - +205° +21.6° 2.58(s) 3.76 (m) 345 62.6 174.6
5d 81 209211 241%° —108° 87" 247(9) 478 (s) 312 64.6 1707
aC:6, Hzo ¢ C:9, Hzo
Pc=2, EtOH. “c=1.49, 1N HCl.
Table 3. Compounds 6 Prepared
Pro- Yield mp (°C) [alp 1H NMR (CDCI4/TMS), 8, J (H2) 13C NMR (CDCI4/TMS), 6
duct (%)

found reported found  reported NCH, OCH; H-2 NCH; OCH; C-2 C=0
6a 71 8283 826 +12 316 2.61(9) 370(s) 397 (m)P° 312 541 567 171.1°
6b 72 139-141 140-141% +35°  +30'® 2.77(t,J=54) 385(s) 3.60(m) 332 533 676 167.8
6c 75 131 127-128'°  +349  +31.4%° 2.68(9) 378(s) 3.74(m) 344 565 625 1734
6d 87  169-173 155-156*' -132° - 261(t,J=52) 377(s) 4.95(m) 31.0 531 644 1685
ac=2, EtOH. d¢c=1, EtOH.
bRecorded inD,O.  ®c=1, 1N HCI.
€ c=1, EtOH.
Table 4. Compounds 7 Prepared
Pro-  Yiedd mp(°C) [a]® IH NMR, 8, J (HZ) BCNMR, 6 IR (KBr) MS (m/2)
duct (%) vC=0 (cm™) M*
NCH, H-2 NCH, C-2 Cc=0

7a 85 149152 —20¢ 233(s) 327 (m)° 338 56.5 170.7° 1645 118
7b 91 172-173 +30° 251(s) 3.16(m)° 349 68.9 168.2° 1620 146
7c 79 186-187 +40f 215(s) 2.76 (m)° 340 50.4 170.7° 1619 160
7d 72 179 -140° 217(s) 3.89(9° 349 66.1 169.7° 1623 180
& Satisfactory microanalyses obtained: C + 0.11, H + 0.39, N + 0.24. ®c=1, 1 N HCI.
b Recorded in D,O. fc=1, 3N HCl.
¢ Recorded in DM SO-dg. 9¢=1,1N HCl.

d¢=1, H,0.

2,2-Bis(trifluoromethyl)-3,4-dimethyl-1,3-oxazolidin-5-one (4a):

To a mixture of 3a (5.7 g, 20 mmol) and diphenylmethylsilane (4.8
0, 24 mmol), was added CF;CO,H (4 mL) with stirring. An exother-
mal reaction started immediately! The mixture was stirred until gas
evolution ceased (0.5 h). Then the volat*le compounds were distilled

off (0.05 Torr/25 °C) and collected in atrap at —196°C. The distillate
was dissolved in CH,Cl, (50 mL ), treated with ice/ water mixture (2 x
25 mL) and satd NaHCO; solution until the organic phase was neu-
tral. After drying (MgSO,) and evaporation of the solvent the residue
was distilled in vacuo (Table 1).
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2,2-Bis(trifluoromethyl)-3-methyl-1,3-oxazolidin-5-ones  4b—4d,;
General Procedure:

To amixture of 3 (20 mmol) and Et;SiH (2.8 g, 24 mmol) was added
CF3CO,H (4 mL) with stirring. An exothermic reaction started imme-
diately! The mixturewas stirred until gas evolution ceased (0.5 h) and
distilled in vacuo (Table 1).

N-M ethylamino Acid Hydrochlorides 5a-5d; General Procedure:
A mixture of oxazolidinone 4 (10 mmol), 2-propanol (5 mL) and 3 N
HCI (5 mL) was refluxed for 12 h. After complete hydrolysisof 4 (*°F
NMR analysis) the mixture was evaporated to drynessin vacuo. The
residue was triturated with Et,O and the crystalline product was fil-
tered and washed with Et,0O (Table 2).

N-Methylamino Acid Methyl Ester Hydrochlorides 6; General
Procedure:

Oxazolidinone 4 (10 mmol) was dissolved in a saturated solution of
HCI gasin anhyd MeOH (5 mL) and stirred overnight. After comple-
tion of the reaction (**F NMR analysis) the mixture was evaporated
to dryness and the residue triturated with Et,O to afford 6 as a white
solid. After filtration and washing with Et,O the ester hydrochlorides
6 were obtained in analytically pure form (Table 3).

a-N-M ethylamino Hydroxamic Acids 7; General Procedure:

A solution of 4 (10 mmol) in 2-propanol (5 mL) was treated with an
aqueous solution of hydroxylamine (1 mL, 50 %). After an induction
period (10 min-5 h), compounds 7 crystallized, which were filtered
and washed with Et,O (Table 4).
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