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SUMMARY

The synthesis of specifically labeled 2,5,8-trimethyl-3,4-dihydro-1(2H)-
naphthalenone-2-d and 3,5,8-trimethyl-3,4-dihydro-1(2H)-naphthalenone-2,2-dj through

o-proton exchange using neat trifluoroacetic acid-d is described.
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1(2H)-naphthalenone-2,2-dp, Trifluoroacetic acid-d, a-Exchange.

INTRODUCTION

The two isomeric, a-deuterium labeled ketones 2,5,8-trimethyl-3,4-dihydro-1(2H)-
naphthalenone-2-d (Ib) and 3,5,8-trimethyl-3,4-dihydro-1(2H)-naphthalenone-2,2-d (2b) were
needed as model compounds for instrumental studies (IH and 13C NMR and MS). Exchange, at the
position alpha to the carbonyl group, via acid-catalyzed enolization using neat trifluoroacetic acid-d
(TFA-d) at room temperature, as solvent and source of deuterium, was selected for the synthesis of Ib
and 2b from the unlabeled parent ketones la and 2a (1). The IH and 13C NMR data and the mass
spectroscopic studies of the starting materials and the products show there was extensive exchange of
protons at the position alpha to the carbonyl group and that exchange at all other positions did not take
place to any significant extent.

Prior reports of the use of TFA-d, as a neat reagent, in alpha exchange are meager. An NMR
study of the kinetic exchange of six ketones has been reported (2). In addition, alpha exchange of
campbhor to its dj and d2 derivatives in 5% and 95% yields has been reported (3a). This procedure
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involves heating a 1:10:50 molar mixture of ketone, TFA-d and D20 at 1309, in a sealed tube, for nine

days (3a,b). Other alpha-exchange procedures, using acidic and basic catalysts, have been described

(4a,b).
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The ease with which the alpha-deuterium exchange was carried out, to provide 1b
and 2b, suggests that the described procedure and the attendant analyses can readily be extended to

produce gram guantities of other alpha-deuterated ketones.

EXPERIMENTAL SECTION

H and 13C NMR spectra were obtained from a Varian XL-300 spectrometer operating at 300
MHz and 75 MHz respectively. Chemical shifts are reported in ppm (3) using tetramethylsilane as the
internal standard.

2,5,8-Trimethyl-3,4-dihydro-1(2H)naphthalenone-2-d (lb). A previously baked (165
°C , 3 days) 50 mL, long-necked flask, teflon-coated magnetic stirring bar and condenser were
assembled while hot. A 7.62 g (40 mmol) sample of la (1): IH NMR (CDCl3) 8 119 (d, 3), 168 (m, I),
2.10-2.20 (m, 1), 2.20 (s, 3), 2,45-2.60 (m, 4) (5), 2.69-2.92 (m, 2), 6.94 (d, 1), 7.12 (d, 1); H
NMR (TFA-d) & 1.25 (d, 3), 1.72-1.88 (m, 1), 2.11-2.25 (m, 4), 2.52 (s, 3), 2.60-2.80 (m, 2) (5),
2.85-2.98 (m, 1), 6.98 (d, 1), 7.20 (d, 1); 3C NMR (CDCl3) & 15.4 (113), 19.5 (92), 23.1 (115), 26.8
124y, 30.5 (125), 43.1 (126), 129.8 (137), 131.4 (28), 133.3 (144), 133.8 (42), 138.3 (43), 143.0 (4)),
203.2 (30). m/e (rel. intensity) 188 (48), 146 (100), 118 (34), 117 (39), 115 (20), 91 (15), 39 (I5) and 12
mL of TFA-d [prepared by dropwise addn. of 2.0 g of D20 to 21.0 g (0.10 mol) of TFA anhydride]
were added. The apparatus was connected, through the condenser, to a series of traps (two Dry Ice
and three filled with 4-8 mesh soda-lime) to a vacuum pump. The reaction mixture was magnetically
stirred for 20 h and then aspirated to remove spent TFA-d. A new batch of TFA-d was added and the
process was repeated (four total). After the final treatment, 0.5 ml of anhydrous pentane was added
to assist removal of last traces of TFA and TFA-d. The product was then aspirated at 0. mm for 48 h,
at which time the 3C NMR signals for TFA-d had vanished, to give 7.17 g (94.1 %) of Ib: IH NMR
(TFA-d) & 1.24 (s, 3), 1.78-1.80 (m, 1), 2.15-2.26 (m, 4), 2.57 (s, 3), 2.72-2.87 (m, 1), 2.90-3.00
(dt, 1); 'H NMR (CDCl1) & 122 (s, 3), 1.73-1.85 (m, 1), 2.12-2.20 (m, 1), 2.23 (s, 3), 2.56 (s, 3),
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2.72-2.85 (m, 1), 2.85-2.95 (d,t, 1), 6.98 (d, 1), 7.16 (d, I); 3C NMR (CDCl3) & 15.3 (144), 19.5 (i39)
23.1 (153), 26.8 (153), 30.4 (149), 129.7 (200), 131.4 (32), 133.3 (200), 133.8 (61), 138.2 (60), 142.9
(60), 204.3 (30). m/e (rel. intensity) 189 (45), 146 (100}, 118 (35), 117 (35), 15 (15), 91 (12), 39 (11);
4.36% do, 95.59% 41, 0.00% d3, 0.04% dz, 0.00% ds, 0.00% ds.

3,5,8-Trimethyl-3,4-dihydro-1(2H)-naphthalenone-2,2-d» (2b). A 1.880 g (10
mmol) sample of (2a) () : mp 70-71 °C; 'H NMR (CDCl3) & 110 (d, 3), 2.20-2.35 (m, 6), 2.55-2.65
(m, 4),2.90 (d, 1), 6.90 (d, 1), 7.12 (d, 1). H NMR (TFA-d) § 119 (d 3), 2.2-2.3 (m, 4), 2.45 (dd,
2), 2.60 (s, 3),2.85 (d, 1), 3.05 (d or 4,d 1) 7.06 (d, 1), 7.30 (d, 1); 13C NMR (CDCl3) & 19.6 (112),
21.6 (130.0), 23.1 (126), 29.3 (138.3), 35.8 (139.2), 48.5 (147), 129.7, 130.8 (37), 133.7 (198.6), 138.4
(57),142.8 (57); m/e (rel. intensity) 188 (64), 173 (32), 146 (100), 128 (10), 118 (41), 117 (36), 103 (12), 91
(14), 77 (9) in 6 mL of TFA-d was processed (four exchanges) as described above to give 1.84 g
(97.0%) of 2b: mp 70-71 °C; IH NMR (CDCl3) & 115 (4, 3), 2.24-2.28 (m, 4), 2.37-2.46 (m, 1),
2.60 (s, 3),2.92-3.00 (dd 1), 6.98 (d, 1), 7.19 (4, ); 1H NMR (TFA-d) § 1.22 (d, 3), 2.20-2.35 (m,
4) 2.45-2.55 (m, 1), 2.65 (s, 3), 3.05-3.15 (d.d, 1), 7.08 (d, ), 7.35 (d, I); 13C NMR (CDCl3) §
19.7 (110), 21.6 (126), 23.2 (1224), 29.3 (105, 229.4 (I7), 35.9 (1il), 129.8 (159), 1310 (17), 133.8 (196),
138.6 (37), 143.0 (37), 201.0 (11); m/e (rel. intensity) 190 (58), 175 (18), 146 (100), 130 (7), 18 (42), 117
(38), 103 (12), 91 (), 77 (7); 0.00% do, 5.53% di, 94.47% d3, 0.00% d3, 0.00% d4, 0.005 ds.
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Significant chemical shifts were observed in comparing the NMR data in these two solvents.



