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Summary - Treatment of (S)~(n*-N,N-dimethylamphetamine)Cr{CO}y with n-butyllithium below -40%¢C
gives a stable benzylic carbanion via loss of the pro~R-benzylic proton. Warming of this anion
above ~40°C gives (n*-E-8 g-methylstyrene)Cr(C0), via an ElcB type elimination whilst trapping
with an electrophile below ~40°C gives benzylically functionalised amphetamines with overall
retention of configuration. The use of oxodiperoxymolybdenum(pyridine)hexamethylphosphoramide
as the electrophile gives optically pure (18,28)-N-methylpseudoephedrine after decomplexation.

A number of compounds which possess elther a-~ or f-adrenerglic activity contain the
g-amino-alcoohol moiety. Representatives of this class include the natural catecholamines,
adrenaline (1), noradrenaline (2), and the potent B-agonist Salbutamol (3)* used in the
treatment of asthma.
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whilst many pharmaceuticals are still produced in racemic form there is a growing
appreciation of the different biological effects of enantiomeric molecules and as a result
the preparation of optically pure f-amino-alchols has attracted condiserable attention.?

The in vivo production of optically pure 2-arylethanolamines from 2-arylethylamines is
catalysed by dopamine 8~hydroxylase, a copper containing mono-oxygenase.“. For example, the
conversion of (Sj-amphetamine (4) into (1R, 28)-norephedrine (5) is catalysed by
dopamine~g-hydroxylase and occurs with concomitant loss of the pro-R-hydrogen atom from the
benzylic position and overall retention of stereochemistry.®
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A similar reaction occurs with retention of configuration in the conversion of (2R) or
(28)-2["H, J~dopamines (6) or (_7_) to noradrenalin (2) or (8) with loss of tritium atom or a
proton respectively.®
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All previous attempts to mimic these enzyme mediated reactions via the formation of a
benzylic carbanion have failed due to elimination of the f-amino function with formation of
styrenes.’” We have previously reported the facile stereoselective benzylic functionalisation
of tetrahydroisoquinolines® and of the protoberberine alkaloid canadine?® via coordination to
the chromium tricarbonyl unit. We report here the extension of this methodology to N,N-
dimethylamphetamine. Highly stereoselective benzylic functionalisation is achieved via the
formation of a chromium tricarbonyl stabilised benzylic carbanion. Part of this work has been
the subject of a preliminary communication.?®®

Results and Discussion

(S)-(+)-Amphetamine (4) was treated with formaldehyde and formic acid to give (S)-
(+)-N,N-dimethylamphetamine (9) (64%).'' Thermolysis of hexacarbonyl chromium in a 10:1}
mixture of di-n-butyl ether and tetrahydrofuran containing (S)-(+)-N,N-dimethylamphetamine (9)
give (S)~(-)-(N,N~dimethylamphetamine)Cr(C0), (10) as yellow needles (70%) after crystal-

lisation.
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Treatment of a THF solution of complex (10) at -78°C with n-butyllithium gave the
characteristic incarnidine colour of a chromium tricarbonyl stabilised benzylic carbanion.

4

This anion was stable at low temperature but at -U40°C, or above, elimination of the dimethyl-
amino moiety occurred. For example, stirring a THF solution of the anion (11) (2h, -409¢C)
followed by the addition of methanol gave (E-B-methylstyrene)Cr(C0), (12) identical in all
respects with an authentic sample prepared by thermolysis of hexacarbonyl chromium in di-n-
butyl ether and THF containing E-g-methylstyrene (_1_1).
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Treatment of a THF solution of the anfon (11) at =-780C with MoOPH'? effected an oxidation
to the corresponding benzylic alcohol (35% yield). In principle either or both of the
diastereoisomers (1S, 25)-(N-methylephedrine)Cr(C0), (14) or {1R,25)-(N-methylpseudophedrine)
Cr{C0), {15) could be obtained. In order to facilitate analysis of the reaction product,

complexes (14) and (15) were prepared via an alternative route.
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An authentic sample of (18, 25)-(N-methylephedrine)Cr(C0), (14) {[alf®-22.2° (C, 1.5 In
CHC1,)} was prepared by complexation of commercially available (1R, 2S)-(-)-N-methylephedrine
(16).1* 1 The most efficient complexation (#8% yield) was obtained by terminating the reaction
after eight hours. An authentic sample of (1R, 28)-(N-methylpseudoephedrine)Cr(C0}, (15) {[al}°
~30.0° (C, 0.15 in CHCl,)} was prepared from commercially available (18, 2S5)-(+)-pseudo-
ephedrine (17).'® Treatment of (17) with formaldehyde and formlic acld gave (15, 28)-(+)-N-
methylpseudoephedrine (18).'* Complexation of {18) to the Cr(C0), moiety was achieved in poor
yleld (3%) by thermolysis of hexacarbonyl chromium in di-n-butyl ether and THF containing (18}
for eight hours. The yields of compelxation of these 2-arylethanolamine systems may be much
improved by their conversion to O-methyl ethers,}®
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Analysis of the 'H n.m.r. spectrum of the MoOPH oxidation product of the anion (11)
indicated that a single diasterecisomer had been formed which was identical in all respects with
an authentic sample of (1R, 2S)-(N-methylpseudoephedrine)Cr(C0)}, (15) including an optlcal
rotation {[alf® - 319 {c, 0.25 in CHC1,)}. The product was clearly different from (18, 28)-
(N-methyl ephedrine)Cr{C0), {14) none of which could be detected in the crude reaction mixture.

1 The (R)-absolute configuration at the a-centre of compound (16) becomes (S)
on complexation to the Cr{(C0), moiety by definition.
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Decomplexation of the MOOPH oxidation product by allowing a diethyl ether solution of the
product to stand in air and sunlight until colourless gave (1S, 2S)-N-methylpseudophedrine
(ﬁ) identical in all respects with an authentic sample and clearly different from an
authentic sample of (1R, 2S)-N-methylephedrine (16).
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Treatment of a solution of the anion (11) at -78°C with d“-methanol gave the benzylically
deuterated complex (19). 'H n.m.r. spectroscopy and mass spectrometry indicated essentially
complete monodeuterium incorporation. Only a single diastereoisomer could be detected by
300 MHz 'H and 38.4 MHz 2H n.m.r. spectroscopy and, by analogy with the MoOPH oxidation reaction,
the product was assigned as (1S, 2R)-[(2-?H)-N,N-dimethylamphetamine]Cr(C0), (19). Decomplex-
ation gave (1S, 2S)-(2-2H)-N,N-dimethylamphetamine (20).

The reaction of a THF solution of complex (19) sequentially at -78°C with n-butyllithium and
methanol regenerated the parent complex (E). 2H n.m.r. spectroscopy revealed no deuterium
indicative of a highly stereoselective abstraction of deuterium since it overcomes the
unfavourable kinetic isotope effect. Moreover, the regenerated complex (10) exhibited an optical
rotation {[alf® -26.5° (¢, 0.1 in CHC1l,)} identical with that of an authentic sample. These
results show that no racemisation at the B-carbon was occurring via an elimination/addition
mechanism involving the anion (11) and that it is the pro-R hydrogen from complex (10) that is
stereoselectively abstracted.
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The results presented above demonstrate the highly stereoselective removal of the benzylic
pro-R-hydrogen of (N,N-dimethylamphetamine)Cr(C0), (10) and subsequent oxidation or deuteration
with retention of configuration. We propose that the highly stereoselective removal of the

ro-R-benzylic hydrogen arises from chelation of the n-butyllithium to the nitrogen lone pair of
complex (10). Assuming this to be the case then in all transition states leading to removal of
the pro-S-hydrogen (ﬂ) an unfavourable eclipsing interaction exists between the B-methyl group
and the bulky phenyl chromium tricarbonyl moiety. On the other hand all transition states leading
to the removal of the pro-R-hydrogen (22) avoid this interaction.
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The anfon (11) was also trapped by methyl iodide to give (1S, 2R) -(N,N-dimethyl-2-methyl-
amphetamine)Cr(C0), (23) {[al$® - 20.2° (e, 0.45 in CHCl,)}} which was decomplexed to give
(18, 28)-N,N-dimethyl-2-methylamphetamine (24) {[alB® + 15.6° (c, 0.43 in CHC1,)}.
Treatment of the anion (11) with phenyl disulphide followed by decomplexation gave (18, 28)~
N,N-dimethyl-1-thiophenylamphetamine (25) {[al}® + 343.7° (e, 0.6 in CHC1,)}.
+
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The exclusive formation of (E—B'methylstyrene)Cr(CO), on warming a THF solution of the anion
(11) above -40°C is consistent with an overall syn-elimination via an ElcB type mechanism,
Removal of the pro-R-hydrogen from (N,N-dimethylamphetamine)Cr(CO), (10) as described above gives
the stabilsed carbanion (11) which, on warming, loses the dimethylamino molety from the exo-face
to give the more stable trans-alkene.
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Conclusions:

The highly stereoselective benzylic functionalisation of (S)-(-)-(N,N-dimethylamphetamine)
Cr(C0), (10) has been demonstrated via n-butyllithium mediated removal of the pro-R-benzylic
proton. The use of MoOPH as the electrophile gives (1S,2S)-N-methylpseudoephedrine (18) after
decomplexation. This methodology represents the only chemical mimic of the enzymatic
hydroxylation of 2-arylethylamines to optically pure 2-arylethanolamines.

Experimental

All reactions involving the preparation and utilisation of (arene)Cr(C0), complexes were
performed under an atmosphere of nitrogen using standard vacuumn line and Schlenk techniques!?,
unless otherwise stated. Removal of all solvents was performed under reduced pressure. All
commercial reagents were purified according to standard procedure.!® THF was distilled from
sodium benzophenone ketyl under an atmosphere of nitrogen. Dichloromethane was distilled from
calcium hydride under nitrogen. Diethyl ether was peroxide free and di-n-butyl ether was dried
over sodium and distilled under nitrogen before use. Petroleum ether refers to that fraction
boiling between 40 and 60°C whilst hexane refers to that fraction of petroleum ether boiling
between 67 and 70°C.
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n-Butyllithium was used as a 1.6M solution in hexane. Hexacarbonyl chromium was steam
distilled prior to use and stored under nitrogen. Oxodiperoxymolybdenum(pyridine)hexamethyl-
phosphoramide (MoOPH) was prepared according to the method of Mimoun.!2»!

Flash chromatgraphy was performed on Si0, (Merck, 40-40um) under a positive nitrogen
pressure. Infrared spectra were obtained as solutions in chloroform unless otherwise stated
and 'H n.m.r. spectra were obtained at 300MHz in d'-chloroform unless otherwise stated. 2H
n.m.r.spectra were obtained at 38.4MHz as solutions in chloroform containign d!-chloroform as
an internal standard. Mass spectra were recorded on a V.G. micromass ZAB IF or MM 30F
instrument using In Beam Electron Impact techniques unless otherwise stated. Optical rotations
were performed on a Perkin-Elmer 241 polarimeter.

(S)-(+)-N,N-Dimethylamphetamine ( 9).'!

D-Amphetamine sulphate (9.00 g, 24.47 mmol) was dissolved in 1M sodium hydroxide solution
(50 ml). Extraction with diethyl ether (3 x 50 ml), drying (MgSO,) and evaporation gave
S-amphetamine (%) (5.54 g, #1.04 mmol). This was heated with formaldehyde (8.3 ml, 37% aqueous
solution, 109.8 mmol) and formic acid (5 ml, 98% aqueous solution, 129.9 mmol) (100°C, 8 h).
The cooled solution was basified (2M NaOH), extracted with diethyl ether (3 x 100 ml), dried
(MgS0,) and evaporated to a yellow oil, Distillation (b.p. 58°C at 0.1 mm Hg) gave the title
compound as a colourless liquid (4.25 g, 63.5%); vpax 2795 (N(Qg,),) em™ '3 &y 7.31 - 7.17 (m,
5H, ArH), 2.97, 2.41 (AB part of ABX system, Jyg = 12.9 Hz, Jax = 4.0 Hz, Jgy = 5.6 Hz, 2H,
ArCH,R), 2.85 - 2.78 (m, 1H, RCH(CH IJN(CH,),), 2.35 (8, 6H, RN(CH Y2)s 0.93 (d, J = 6.6 Hz,
RCH{CH, IN(CH,),); m/z = 135(M*); [u]b° +3.60 (e, 0.8 in CHC1l,); “TLitee [alp + 3.4° (neat)l.

(S)-(-)-(n®-N,N-Dimethylamphetamine)tricarbonylchromium(0) (10)

A deoxygenated mixture of di-n-butyl ether (75 ml), THF (7.5 ml), (S)-(+)-N,N-dimethyl-
amphetamine (9) (2.00 g, 12.27 mmol) and hexacarbonyl chromium (4.10 g, 18.64 mmol) was heated
at reflux (24 h). The cooled solution was filtered and the solvents removed., Column chromato-
graphy (A1,0, Grade V, 1:1 Et,0/petroleum ether then Et,0) gave a yellow solid. Crystallisation
(Et,0/hexane) gave the title compound as fine yellow needles (2.55 g, 69.5%): vpax 2795
(N(CH4),), 1970, 1900 (CZ0) cm™!; 8y 5.42 - 5.17 (m, SH, ArH), 2. 78 - 2.70 (m, 1H, RCH(CH IN-
(CHy), ). 2,60, 2.18 (AB part of ABX system, Jag = 13.6 Hz, 2H, ArCH,R), 2.27 (s, 6H, RN(CH )a),
1.00 (a4, J = 6.6 Hz, RCH(CH,)N(CHy),); m/z = 299(M*); [u]5°- 26.55 (c, 0.1 in CHC1,);

(Found C, 56.1; H, 5.7; N, 4.6; C,.H,,CrN0, requires C, 56.2; H, 5.7; N, 4.7%).

General Procedure for the Preparation of (n®-N,N-dimethyl-2-lithicamphetamine)tricarbonyl~
chromium (0) (11)

n-Butyllithium (0.8 ml, 1.28 mmol) was added to a stirred solution of (n®-N,N-dimethyl-
amphetamine)tricarbonylchromium(0) (300 mg, 1.00 mmol) in THF (20 ml) at -78°C. After stirring
(2 h, -78°C) the electrophile (excess) was added (vide infra):

(n*-E-8-Methylstyrene)tricarbonylchromium(0) (12)

A solution of the anion (11) prepared as above was allowed to warm to -40°C and stirred
(2 h). Methanol (1 ml) was added, the solution warmed to room temperature and evaporated. Column
chromatography (Al1,0, Grade V, 1:4 Et,0/petroleum ether) gave an orange gum which crystallised
(CH,Cl,/hexane) to give the title compound as orange needles (132 mg, 52%); vgay 1970, 1900
(CZ0) em™'; 8y 6.22 and 6.16 (g, J = 6.6 Hz, 1H in total, a-proton), 6.00 and 5.95 (2s, 1H in
total, B-proton), 6.00 and 5.95 (2s, 1H in total, a-proton), 5.43 - 5.20 (m, SH, ArH), 1.88
(dd, J = 6.6 Hz, 1.5 Hz, 3H, 8-methyl protons); A decoupling experiment involving irradiation
of the doublet of doublets at §1.88 gave an AB system 66.18, 5.19 (Japg - 15.7 Hz) assignable to
the B- and a- protons; m/z = 254 (M*); (Found: G, 56.4; H, 4.0; C,,H,,Cr0, requires; C, 56.4;
H, 4.0%).

{n®-E-g-Methylstyrene)tricarbonyl chromium(0) (12) by complexation

A deoxygenated mixture of di-n-butyl ether (40 ml), THF (5 ml); E-B-methylstyrene (2.00 g,
16.9 mmol) and hexacarbonyl chromium (4.47 g, 20.3 mmol) was heated at reflux (24h). The cooled
solution was filtered and the solvents removed. Column chromatography (Al,0, grade V, 1:1
Et,0/petroleum ether then Et,0) gave the title compound as a yellow solid (1.05 g, 24.3%).
This sample was identical in all respects to a sample of complex (12) prepared from
(8)-(-)=(n*-N,N~dimethylamphetamine)tricarbonylchromium(0) (10).

(1R, 28)-(n®-N-Methylpseudoephedrine)tricarbonylchromium(0) (15)

A solution of the anion (11) prepared as above was treated with MoOPH'? (700 mg, 1.61 mmol).
The resulting crimson solution was stirred until the reagent had dissolved (10-20 min, -789C).
Saturated aqueous Na,SO, (10 ml) was added, the mixture warmed to 20°C and treated with water
(40 ml). The organics were extracted with diethyl ether (3 x 40 ml) and the combined extracts
concentrated and chromatographed (Al,0, Grade V, Et,0) to give a yellow solid. Crystallisation
(CH,C1,/hexane) gave the title compound as yellow needles (110 mg, 35%); vyay 3350br (OH),
2780 (N(CH,),), 1970, 1950, 1870br (CZ0) cm™'; 6y 5.62 (d, J = 6.7 Hz, 1H, ArH), 5.38-5.24
(m, 4H, ArH), 3.80 (d, J = 9.5 Hz, 1H, ArCHOH), 2.42 (dq, J = 9.5 Hz, 6.7 Hz, 1H, RCH(CH,) N
(CH,), ), 2.27 (s, 6H, N(CH,},), 0.92 (d, J = 6.7 Hz, 3H, RCH(CH IN(CHs),); m/z (DCI/NH,) = 316
(M* + 1); [alp® - 31° (¢, 0.25 in CHC1l,); (Found: C, 53.0; H, 5.3; N, 3.9; C, ,H,,CrNO,
requires C, 53.3; H, 5.4; N, 4.,0%).
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(1S, 2R)-(n*~2-Deuterio-N,N-dimethylamphetamine)tricarbonylchromium(0) (19).

A solution of the anion (ll) prepared as above was treated with deuteriomethanol and
allowed to stir (-78°C, 2 h). The solution was warmed to room temperature and concentrated.
Column chromatography (Al,0, Grade V, 1:1 Et,0/hexane) gave the title compound as yellow needles
(285 mg, 95%); Vmax 2795 (N(CH,),), 1970, 1900 (CZ0) cm™'; 6y 5.42 - 5.17 (m, SH, ArH), 2.74
(dq, J = 6.6 Hz, 7.5 Hz, 1H, RCH(CH,)N(CH,),), 2.27 (s, 6H, N(CH,).), 2.18 (4, br, J = 7.5 Hz,
1H, ArCHDR), 1.00 (d, J = 6.6 Hz, 3H, RCH(CH, )N(CH,),); irradiatlon of the doublet §1.00 resulted
in collapse of the doublet of quartets &§2. 75 to a doublet 82.74 (J = 7.5 Hz); 2H n.m.r. (38.4%0
MHz, referenced to internal CDCl,) 2.61; m/z = 300(M*); [alf® - 23.8 (e, 0.3 in CHC1,).

{n*-N,N-dimethylamphetamine)tricarbonylchromium(0) (10)

A solution of the anion (11) prepared as above was treated with methanol and allowed to stir
(-78°C, 2 h). The solution was warmed to room temperature and concentrated. Column chromato-
graphy (Al1,0, Grade V, 1:1 Et,0/petroleum ether) gave a yellow solid. Crystallisation
(Et,0/hexane) gave the title compound as yellow needles (289 mg, 96%) identical in all respects
with an authentic sample; [alp?® - 26.5° (¢, 0.1 in CHC1,).

(1S, 2R)-(n*~N,N-dimethyl-2-methylamphetamine)tricarbonylchromium(0) (23).

A solution of the anion (11) prepared as above was treated with methyl iodide (0.2 ml,
3.21 mmol) and allowed to stir (-78°C, 2 h). Methanol was added, the solution warmed to room
temperature and concentrated. Column chromatography (Al,0, Grade V, 1:1 Et,0/petroleum ether)
gave a yellow gum. Crystallisation (Et,0/hexane) gave the title compound as orange needles
(305 mg, 97%); vpax 2795 (N(CH,).), 1970, 1900 (CZ0) cm™®, &y 5.42 - 5.21 (m, SH, ArH),
2.57 - 2.47 (m, 1H), 2.42 - 2.32 (m, 1H), 2.23 (s, 6H, N(CH,),), 1.32 (d, J = 6.4 Hz, 3H,
ArCH(CH4)R), 0.84 (d, J = 6.0 Hz, 3H, RCH(CH IN(CH,y) )5 m/z (DCI/NH,) = 314 (M* + 1); [alf®-
20,20 (c, 0.45 in CHCl,); (Found: C, 57.9; H, 6.4; N, 4.2; C,,H,,CrNO, requires C, 57.5; H,
6.1; N, 4.5%).

(1S, 2S)-N,N-Dimethyl-1-thiophenylamphetamine (25).

A solution of the anion (11) prepared as above was treated with a solution of phenyl-
disulphide (300 mg, 1.37 mmol) in THF (3 ml) and allowed to stir (2 h, -789C). Methanol was
added and the solution was warmed to room temperature and concentrated. Column chromatography
(Al,0, Grade V, 1:1 Et,0/petroleum ether) gave an unstable orange oifl. This was dissolved in
diethyl ether (20 ml) and allowed to stand in air and sunlight until the yellow solution became
colourless. Filtration {(celite) gave a white solid. Crystallisation (Et,0/hexane) gave the
title compound as white needles (139 mg, 51%); vpax 2790 (N(CH,),), 1600, 1580 (Arcmatic
ring); 6y 7.17 - 7.02 (m, 10H, ArH), 4.18 (d, J = 10.4 Hz, 1H, ArCHSPh). 3.12 (dq, J = 6.6 Hz,
10.4 Hz, 1H, RCH(CH,)N(CH,),), 2. 39 (s, 6H, N(CH )2), 0.77 (d, J = 6.6 Hz, 3H, RCH(CH )N(CH )a)i
m/z (DCI/NH,) = 272 (MY + 1). [u]6° + 343, 7° (c, 0.6 in CHC1l,) ; (Found C, 75.3; H, 7.9; N 5.0;
T,,Hy,NS requires; C, 75.2; H. 7.8; N, 5.2%) m.p. T49C.

(n®-N,N-Dimethylamphetamine)tricarbonylchromium(0) (10) from (1S, 2R)(n*-2-deuterio-N,N-
dimethylamphetamine)tricarbonylchromium(0) (19)

n-Butyllithium (0.3 ml, 0.48 mmol) was added to a stirred solution of (1S, 2R)=(n*-2-
deuterio-N,N-dimethylamphetamine)tricarbonylchromium(0) (19) (100 mg, 0.33 mmol) in THF (15 ml)
at -789C. After stirring (2 h, -78°C) methanol (1 ml) was added and stirring continued (2 h,
-789C). The solution was warmed to room temperature and evaporated. Column chromatography
(A1,0, Grade V, 1:1 Et,0/petroleum ether) gave a yellow solid. Crystallisation (Et,0/hexane)
gave the title compound as yellow needles (93 mg, 93%). This compound was identical in all
respects with an authentic sample.

General Procedure for the Decomplexation of Complexes (15), (19) and (23).

A solution of the complex (15), (19), or (23) in diethyl ether (20 mg/ml) was allowed to
stand in air and sunlight until colourless. Chromium III residues were removed by filtratrion
(celite) and the ether evaporated to leave a clear oil. Where necessary further purification
was achleved by flash chromatography (Si0,, 78:20:2 toluene/EtOH/aq. NH,) or by distillation.
Yields in each case were essentially quantitative.

(1S, ZS)-N-Metnxlppeudqupdrine (18); b.p. 77°C at 0.1 mm Hg; vpax 3350br (OH), 2790 (N(CH,),),
1600 (aromatic ring) em ', éy 7.39-7.26 (m, SH, ArH), 4.20 (d, J = 9.7, Hz, 1H, ArCHOH), 2.57
(dq, J = 9.7 Hz, 6.6 Hz, 1H, RCH(CH,)N(CH,),), 2.30 (s, 6H, N(CH,),), 0.71 (d, J = 6.6 Hz, 3H,
RCH(CH, )N(CH,),); m/z (DCI/NH,) = 180 (M* + 1)' [alp® + 85.9° (c, O.44 in MeOH); Lit}*

[alf® + 48. 19" (Meomy 1.

(1S, 2S)-2-deuterio-N,N-dimethylamphetamine (20); b.p. 58°C at 0.1 mm Hg; vpayx 2795 (N(CH,),),
1600 (aromatic ring) cm '; &g 7.31 - 7.17 (m, SH, ArH), 2.79 (dq, J = 9.9 Hz, 6.6 Hz, 1H,
RCH(CH,)N(CH,),), 2.37 (d, br, J = 9.9 Hz, ArCHD), 2. 34 (s, 6H, N(CH,),), 0.93 (d, J = 6.6 Hz,
3H, RCH(QQ )N(CH )2); 2H n.m.r. (CHC1l,, referenced to internal CDCI, ) 3.04; m/z = 300 M%),
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(1S, 2S)-N,N-Dimethyl-2-methylamphetamine (24); vga, 2795 (N(CH,),), 1600 (aromatic ring)

em ' 84 7+31 - 7.17 (m, 5H, ArH), 2.70 - 2.59 (m, 2H, ArCH(CH, )CH(CH IN(CH,),), 2.27 (s, 6H,
N(CH,),), 1.31 (d, J = 6.5 Hz, 3H CH(CH )), 0.64 (d, J = 6.0 Hz, CH(CH )); m/z = 177 (M*);
[a]3° + 15.6° (c, 0,43 {in CHCl,).

(1S, 28)-N-Methylpseudophedrine (18) from (1S, 2S)-pseudoephedrine (17).

(1S, 2S)-Pseudophedrine (17)'* (2.00 g, 12.05 mmol) was treated with formaldehyde (5 ml,
35% aqueous solution 63.11 mmol) and formic acid (1.25 ml, 98% aqueous solution, 32.47 mmol)
and heated at reflux (1109, 5 h). The mixture was concentrated, treated with 2.0N NaOH
(7.5 ml) and methanol (2.5 ml) and heated at reflux (100°C, 30 min). Cooling, concentration
and extraction with diethyl ether gave a clear oil. Distillation (b.p. 77°C at 0.1 mmHg) gave
the title compound as a low melting solid (1.34 g, 62%). This compound was identical in all
respects to a sample prepared from (n*-N,N-dimethylamphetamine)tricarbonylchromium(0) 190)
(vide supra).

(1R, 25)-(n*-N-Methylpseudoephedrine)tricarbonylchromium(0) (15) from (1S, 2S)-N-methylpseudo-
ephedrine (18)

A deoxygenated mixture of di-n-butyl ether (40 ml), THF (4 ml), (1S, 2S)-N-methylpseudo-
ephedrine (18) (1.20 g, 6.70 mmol) and hexacarbonyl chromium (1.80 g, 8.18 mmol) was heated at
reflux (8 h). The cooled solution was filtered and the solvents removed. Column chromatography
(Al, 0, Grade V, Et,0) gave the title compound as a yellow solid. Crystallisation (CH,Cl,/
hexane) gave yellow needles (53.0 mg, 2.5%). This compound was identical in all respects to a
sample prepared from (n®-N,N-dimethylamphetamine)tricarbonylchromium(0) (10) (vide supra);
[alR® -30.0° (¢, 0.15 in CHCl,).

'H n.m.r. spectral data and optical rotation for an authentic sample of (1R, 2S)-N-
methylephedrine (16)7Y.

84 7.33 - 7.21 (m, S5H, ArH), 4.94 (d, J = 3.7 Hz, 1H, ArCH(OH)R), 2.52 (dq, J = 3.7 Hz,
6.8 Hz, 1H, RCH(CH,)NMe,), 2.3 (s, 6H, NMe,), 0.82 (d, J = 6.8 Hz, 3H, RCH(CH,)NMe,); (Lit!®
[a]g® ~ 29.20 (MeOH)]

(1S, 28)-(n*-N,Methylephedrine)tricarbonylchromium (0) (14).

A deoxygenated mixture of di-n-butyl ether (75 ml) THF (7.5 ml), (1R, 28)-N-methylephedrine
(16) (2.00 g, 11.17 mmol) and hexacarbonyl chromium (3.20 g, 14.55 mmol) was heated at reflux
(3 h). The cooled solution was filtered and the solvents removed. Column chromatography (Al,0,
Grade V, 1:2 followed by 1:1 Et,0/petroleum ether) gave the title compound as a yellow foam
(1.72 g, 49%); wpax 3400br (OH), 2795 (N(CH,),), 1980, 1970, 1880br (CZ0) cm™'; 8§y 5.66 (d,
J = 6.5 Hz, 1H, ArH) 5.44 - 5,24 (m, 3H, APH). 5.17 (d, J = 6.4 Hz, 1H, ArH), 4.50 (d, J =
4.2 Hz; 1H, ArCHOHT 2.48 (dq, J = 6.7 Hz, ¥ Hz, 1H, RCH(CH,)N(CH,),), 2.33 (s, 6H, N(CH,),),
0.95 (d, J = 6.7 Hz, 3H, RCH(CH,)N(CH,),); n/z (ACE/NH, - 316 (M* + 1); [alf® - 22.2° (c, 1.5
in CHC1,); (Found; 53.2; H, 5'6 N, 4.2; C,,H,,CrNO, requires C, 53.3; H, 5.4; N, 4.0%).

Acknowledgements: We thank Glaxo Group Research (Ware) and the SERC for a CASE award (to J.B.)

References
1. G.M, Lees, Brit.Med.Journal 1981, 282, 173.
2. L.H. Lunts in "Medicinal Chemistry", ed. S.M. Roberts and B.J. Price, Academic Press,

London, 1985, pi9.

3. "Medicinal Chemistry"™ ed. S.M. Roberts and B.J. Price, Academic Press, London, 1985;
D. Hartley, Chem.Ind (London), 1981, 551; J.D. Morrison and H.S. Mosher, "Asymmetric
Organic Reactions", American Chemical Society, Washington D.C., 1976; "Asymmetric

Synthesis", ed. J.D. Morrison, Academic Press, New York, 1983, Vol 2; K. Higashiyama,
K. Kawai, H. Takahashi and N. Yamada, Chem.Pharm.Bull., 1985, 33, 84; M. Fujita and

T. Hiyama, J.Am.Chem.Soc., 1984, 106, 4629; T. Mukaiyama, Tetrahedron, 1981, 37, W1
L.D~L. Lu, S. Miyano, K.B. Sharpless and S.M. Viti, J.Org.Chem., 1983, 48, 3608;

J.C. Danilewicz and J.E. Kemp, J.Med.Chem., 1973, 16, 168; W.L. Nelson, S.R. Sankar and
J.E. Wennerstrom, J.Org.Chem., 1977, 42, 1006.



12.

13.

20.

Stereoselective conversion of N,N-dimethylamphetamine

W.H. Vanneste and A. Zuberbuhler in "Molecular Mechanisms of Oxygen Activation", ed.
0. Hayashi, Academic Press, New York, 1975, p371.

K.B. Taylor, J.Biol.Chem., 197k, 249, 454.

A.R. Battersby, P.W. Sheldrake, J. Staunton and D. Clive Williams, J.Chem.Soc.Perkin
Trans. 1, 1976, 1056.

C.R. Hauser, F.N., Jones and R.L. Vaulx, J.0Org.Chem., 1965, 30, 58; W. Achermann and
D.W. Slocum, J.Chem.Soc.,Chem.Commun., 1974, 968.

J. Blagg, S.G. Davies and B.E. Mobbs, J.Chem.Soc.,Chem.Commun., 1985, 619 ; J. Blagg,
S.J. Coote, S.G. Davies and B.E. Mobbs, J.Chem.Soc.Perkin Trans. 1, 1986, 2257.

J. Blagg and S.G. Davies, J.Chem.Soc.,Chem.Commun., 1986, 492.

J. Blagg and S.G. Davies, J.Chem.Soc.,Chem.Commun., 1985, 653.

A.K. Cho, J.F. Fischer, and J.C. Schaeffer, J.Pharm.Sci., 1976, éi, 122.

D.A. Engler, J.E. Telschow and E. Vedejs, J.Org.Chem., 1978, 43, 188.

Compounds (16) and (17) were purchased from Fluka A.G., CH-9470, Buchs, Switzerland.
T. Nakamura and H. Uota, Chem.Abs., 1953, 47, 3880f.

S.G. Davies and C.L. Goodfellow to be published

"Dictionary of Organic Compounds", ed. J. Buckingham, Chapman and Hall, New York, 1982.

4471

D.F. Shriver, "The Manuipulation of Air Sensitive Compounds". McGraw-Hill, New York, 1969.

W.L.F. Armarego, D.D. Perrin, and D.R. Perrin, "Purification of Laboratory Chemicals",
Pergamon Press, Oxford. 1966,

M. Mimoun, L. Sajus and L. Seree de Roch, Bull.Soc.Chim.Fr., 1969, 1481.

R.P.K. Chan, J. Cymerman Craig and S.K. Roy, Tetrahedron, 1967, 23, 3573.



