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S f TFAA-treatment of allylic, propargylic, 
bensyli: tert. 

homopropargylic and some 
2,4-dimethoxybenzylamines leads to highly selective clea- 

vage of their dimethoxybenzylic C-N bonds. The resultant trifluoroacetami- 
des can then readily be converted to the corresponding secondary amines. 

Introduction: 

the course of SAR-studies within the 
tic:;1'21 

class of allylamine antimyco- 

I an efficient synthesis of pure (E)-N,6,6-trimethyl-2-hepten-4- 

yn-l-amine la and structurally related secondary amines has been required. 

Usually la has been synthesised by mono-alkylation of methylamine with l- 

bromo-6,6-dimethyl-2-hepten-4-yne 5a (E/Z-3/1) and then isolated from the 

resulting amine E/Z-mixture by selective crystalliaation of its hydrochlo- 

ride saltL21 in poor to moderate yields. Thus, a more convenient and im- 

proved synthetic method has been searched for. As E/Z-mixtures of tert. 

N-benzyl allylamine derivatives can be easily separated by chromatography, 

it was envisaged to make use of this benefit in developing a new access to 

la and related compounds, 

It is known that tert. benzylamines can be cleaved by anhydrides, but 

high temperatures (reflux, anhydride as solvent) and long reaction times 

are reguired[3'43. The mechanism involves formation of an acylammonium 

salt, followed by heterolytic-type cleavage of the C-N-benzyl bond to 

yield a benzyl acetate and the corresponding N-acyl amine. This cleavage 

could be enhanced by 

a) employing an aromatic fragment in which the developing benzyl cationic 

charge is stabilised by electron-donating groups, and 

b) an anhydride with electron-withdrawing groups to stabilise the develo- 

ping negative charge in the anionic-type fragment. 
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Thus, tertiary 2,4-dimethoxybenzylamines 2 were prepared to achieve 

stabilisation of the intermediate benzylic cationic charge by the two me- 

thoxy-substituents and the reaction of 2 with trifluoroacetic anhydride 

(TFAA) studied. 

Results and Discussion: 

Synthesis of trifluoroacetamides 3 from 2: 

After treatment of 2a with l-2 equivalents of TFAA at 25O C for one 

hour in the presence of triethylamine (TEA) we observed completely regio- 

selective cleavage of the benzylic C-N bond yielding trifluoroacetamide 3a 

and dimethoxybenzyl trifluoroacetate, which were separated readily. The 

use of TFAA without TEA reduces yields, what is presumably due to partial 

hydrolysis of TFAA and subsequent formation of a salt P*TFA, which is re- 

sistent to further reaction. 

As shown in Table 1, this method is generally applicable for the syn- 

thesis of allylic (entry 1,2,3,7), propargylic (entry 4,8,9), homopropar- 

gylic (entry 5,lO) and some benzylic 151 (entry 6) secondary trifluoroacet- 

amides 3. High yields of 3 are obtained from the appropriate di(tri)me- 

thoxy-benzylamines 2 under extremely mild and convenient conditions (room 

temperature, 0.75-2 hours). 

In no case products resulting from non-regioselective cleavage of other 

C-N-bonds were observed. The introduction of the two methoxy-groups in or- 

tho- and para-position of the benzyl moiety leadsto complete regioselecti- 

vity (entry 6,9) of the reaction, even in the presence of such a notorious 

good leaving group as the naphthylmethyl function in the molecule (entry 

6). As expected, under the reaction conditions a benzylic ether (entry 8) 

in the substrate remained intact. 

The by-product di(tri)methoxybenzyl trifluoroacetate is removed either 

by chromatography or by treatment of the crude reaction product mixture 

with a few drops of acid (TFA, 1 N HCl) to induce polymerisation (compar- 

able to the acid catalysed polymerisation of phenols or arenes with form- 

aldehyder6') of the benzylic trifluoroacetate. The colourless polymer is 

then filtered off and the filtrate worked up as usual to obtain pure tri- 

fluoroacetamide 3. Precipitation of this polymer from the reaction mixture 

is also observed during the end stage of the reaction, unless a base (e.g. 

triethylamine) is present, which is on the other hand necessary for com- 

plete conversion of the starting material. 
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Table 1: Cleavage of tert. 2,4-Dimethoxy- and 2,4,6-Trimethoxybenzylamines 
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Synthesis of secondary amines 1 from 3: 

A further advantage of the described process (in comparison with the 

cleavage reaction using acetic anhydride or methyl chloroformate) ia that 

trifluoroacetamides can be easily converted to the corresponding amine8 by 

treatment with NaBliq/ethanol[" or mild alkaline hydrolyaie 181. This con- 

version of 3 to secondary amines 1 requires much milder reaction condi- 

tions in comparison with various other amine protecting groups (eg., alka- 

line hydrolysis can be achieved for trifluoroacetamidee at pH 210, for 

acetamides and methyl carbamates at pH >12[") and can be achieved in al- 

moat quantitative yield. In Table 2 some examples for the preparation of 

secondary amines 1 from trifluoroacetamides 3 are listed. 

Table 2: Synthesis of Secondary Amines from Trifluoroacetamides Using NaBHdEtOH 

entrv precursor3 product 1 yield abb 

1 

-3 

4 

la bit!> 99% (92%) 

96% 

98% (84%) c 

93% 

97% (91%) 

a yields of isolated, anslyticslly pure products 

b inpsrsntheses:overallyields ofsec.srnineslstartingfxom2 withoutisolation ofamides 

(seeexperim. section, McthodB) 

c mp (hydrochloride): 166-167’ C; lit[171: 165166” C 
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The two-step process for conversion of di(tri)methoxybenzylamines 2 to 

secondary amine8 1 can be accomplished also without isolation of trifluo- 

roacetsmides 3 (Table 2; see experimental section, Method B): the crude 

reaction mixture of step one (TF'AA/TEA) is treated with sodium borohydride 

in ethanol['l' and the secondary amines 1 are isolated by chromatography or 

via acidic aqueous extraction. This simplification of the process avoids 

difficulties arising from the volatility of trifluoroacetamides 3, gives 

in some cases even higher yields of 1 and, therefore, enhances the attrac- 

tiveness of this route for the application in the synthesis of secondary 

amines. 

As the E/Z-mixtures of tert. N-benzyl allylamine derivatives can be 

easily separated (silica gel chromatography) before treatment with TFAA, 

the tedious fractional crystallisation is avoided, and pure E and Z-iso- 

mers of secondary allylamines can be obtained in good yields. The synthe- 

sis is suzunarised for la in the following Scheme: 

I 

4a ’ Y 
O\ 

Sa 

A> 
la 

2a + 2b 

NaBH4 
4 0 

Et0H 

3a 

Conversion of N-methyl-2,4-dimethoxy-benzylamine la with 1-bromo-6,6-dime- 

thyl-2-hepten-4-yne (E/Z = 3/l) r101 5a leads to an E/Z(-3/l)-mixture of N- 

(2,4-dimethoxybenzyl)-N,6,6-trimethyl-2-hepten-4-yn~ine, which is separa- 

ted into the pure isomers 2a (E) and 2b (Z) by chromatography. Treatment 

of 2a with TFAA/TEA produced trifluoroacetamide 3a in almost quantitative 

yield. Deprotection of 3a was accomplished using sodium borohydride in 

ethanolr7] to give la in 92% overall yield, starting from 2a. 
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The mild and high yielding conversion of 2 to secondary amine8 1 sug- 

gested the further application of the 2,4-di(6-tri)methoxybensyl function 

as a genuine protection group. For the protection step either a 2,4-di(6- 

tri)methoxybensyl halide or a corresponding sulfonate was required. Sur- 

prisingly, only the 2,4_dimethoxybenzyl chloride has been mentioned in the 

literature[ll' (excluding patents) so far, but without any experimental 

details of its synthesis. First experiments showed that those compounds 

were not stable under acidic conditions, but underwent polymerisation, as 

it was observed with 2,4-di(6-tri)methoxybenzyl trifluoroacetate, the by- 

product of the title reaction. This problem was overcome by preparing the 

appropriate benzyl methanesulfonate or tosylate from 2,4-di(6-tri)methoxy- 

benzyl alcohol under definite basic conditions. 

AS example, 2f was additionally synthesised following this procedure: 

2,4_dimethoxybenzyl alcohol was reacted with methanesulfonyl chloride in 

dichloromethane in the presence of 3 equivalents of N,N-diisopropylethyl- 

amine. After complete conversion of the alcohol, the whole reaction mix- 

ture was added to a solution of N-methyl-l-naphthalenemethanamine If in 

dimethylformamide. 2f was isolated in 82% yield and subsequently deprotec- 

ted to give If (91% yield) by treatment with TFAA/TEA, followed by NaBH4 

in ethanol (Table 2, entry 5). The conversion of 2f to 3f (Table 1, entry 

6) was an important experiment to verify the selectivity of the cleavage 

reaction. 

In s\raaary, treatment of tert. allylic, propargylic, homopropargylic 

and some benxylic di(tri)methoxybensylamines with TFAA leads to highly 

selective cleavage at their di(tri)methoxybenzylic C-N bond yielding the 

corresponding trifluoroacetamides, which can be readily converted to se- 

condary amines. 

- represents a 

amines and 

Therefore, the decribed method 

valuable additional method for the synthesis of secondary 

- demonstrates the potential usefulness of the 2,4-di(6-tri)methoxybensyl 

function as protection group for secondary amines (using 2,4-di(6-tri) 

methoxybeneyl sulfonates or chlorides), 

in particular for those containing acetylenic groups, where debensylation 

cannot be achieved by hydrogenation. 
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mrhantal Section: 
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1 ?I-NMH spectra were recorded at 90 MHz (Bruker NH 90) or 250 MHz (Bruker 
NM 250) in CDC13 with (CH ) Si as internal standard. Chemical shifts are 
given as 6 units. Mass spe t a 84 (intensive ions are given) were recorded on 
a MAT 311A instrument with El ion source (70 eV and 250" C) and direct in- 
let system by Dr. A. Nikiforov at the Institute of Organic Chemistry, Uni- 
versity of Vienna. Elemental analyses were performed by Mag. J. Theiner, 
microanalytical laboratory at the University of Vienna, Institute of Orga- 
nic Chemistry. 

Synthesis of Di(tri)methoxybensylarines 2: 

1. N-Alkylation: 

N-(2,4-dimethoxybensyl)-N,6,6-trimethyl-2-hepten-4-yn~ine (Pa + PC): 

To a solution of 2 g (11 mmol) N-methyl-2,4-dimethoxybensylamine la and 

2.14 g (16.5 mmol) N-ethyl-diisopropylamine in 35 ml abs. DMF 2.22 g (11 

mmol) 1-bromo-6,6-dimethyl-2-hepten-4-yne (B/Z - 3/1)[lo1 Sa are added 

slowly. After stirring overnight at room temperature the solvent is dia- 

tilled off in vacua and the residue partitioned between water/ether. The 

organic layer is dried over sodium sulfate and evaporated in vacua. 

Chromatography over silica gel (hexane/ethyl acetate = 2.5/l) yields pure 

2a (E-isomer) and 2c (Z-isomer) as colourless oils. 

2a: NMH 8 7.13-7.28 (m,lH); 6.38-6.55 (m,2H); 6.14 (dt,J-16+6Hz,lH); 5.64 

(dt,J=16+1.5Hz,lH); 3.81 (s,6H); 3.46 (s,2H); 3.07 (dd,J=6+1.5Hz,2H); 2.21 

(s,3H); 1.25 (s,9H). 

C19H27N02 (301.43): talc. 75.71%C, 9.03%H, 4.65%N; found 75.57%C, 9.09%H, 

4.58%N. 

2c: NMR 6 7.16-7.23 (m,lH); 6.42-6.49 (m,2H); 6.0 (dt,J=10.5+6.5Hz,lH); 

5.61 (dt,J=10.5+1.5Hz,lH); 3.81 (s,6H); 3.49 (s,2H); 3.3 (dd,J=6.5+1.5Hz, 

2H); 2.24 (e,3H); 1.25 (s,9H). 

C19H27NC2 
(301.43): talc. 75.71%(3, 9.03%H, 4.65%N; found 75.49%C, 8.97%H, 

4.50%N. 

The following tertiary amines were prepared as described for 2a: 

2b (starting with la and (E)-1-bromo-3-phenyl-2-propene): 

NMR 8 7.17-7.43 (m,6H); 6.54 (d,J=16Hz,lH); 6.43-6.5 (m,2H); 6.35 (dt,J= 

16+6.5Hz,lH); 3.81 (s,6H); 3.52 (s,2H); 3.22 (dd, J= 6.5tlHz;2H); 2.26 

(s,3H). 

C19H23ND2 
(297.40): talc. 76.73%C, 7.80%H, 4.71%N; found 76.32%C, 7.75%H, 

4.60%N. 

2e (starting with N-isobutyl-2,4-dimethoxybensylamine [=I and 5,5-dime- 

thyl-3-hexynyl methansulfonate El31 ) : 
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NMR 6 7.4 (d,J=7.5Hz,lH); 6.48 (dd,J=7.5+2.5Hz,lH); 6.43 (d,J-2.5Hr, 1H); 

3.81 (s,3H); 3.79 (s,3H); 3.53 (s,PH); 2.58 (tr,J=7_5Hz,2H); 2.29 (tr,J- 

7.5 Hz,2H); 2.21 (d,J=7.5Hz,2H); 1.76 (non,J=7.5Ha,lH); 1.18 (s,9H); 0.87 

(d,J=7.5Hz, 6H). 

C21H33N02 (331.50): talc. 76.09%C, lO.O3%H, 4.23%N; found 76.14%C, 10.16 

%H, 4.34%N. 

2f (starting with 4a and 1-chloromethylnaphthalene or If and 2,4-dimetho- 

xybenzyl alcohol via the mesylate): 

NMR 6 8.17-8.38 (m,lH); 7.70-7.94 (m,2H); 7.22-7.58 (m,5H); 6.40-6.55 (m, 

2H) i 3.95 (s,2H); 3.82 (s,3H); 3.79 (s,3H); 3.62 (s,2H); 2.20 (s,3H). 

C21H23N02 (321.42): talc. 78.47%C, 7.21%H, 4.36%N; found 78.48%C, 7.11%H, 

4.16%N. 

2g (starting with N-butyl-2,4,6-trimethoxybensylamine 1141 and l-bromo-6,6- 

dimethyl-3-ethyl-2-hepten-4-yne 1151): 

NMR 6 6.12 (s,2H); 5.84 (tr,J=7Hz,lH); 3.82 (s,3H); 3.8 (s,6H); 3.6 (s, 

2H); 3.32 (d,J=7Hz,2H); 2.46 (tr,J=7.5&,2H); 2.11 (dqua,J-1.2+7.5lis,2H); 

1.45-1.63 (m,2H); 1.2-1.36 (m,2H); 1.25 (s,9H); 1.06 (tr,J=7.5HZ,3H); 0.9 

(tr,J=7.5Hz,3H). 

C25H3gN03 (401.60): talc. 74.77%C, 9.79%H, 3.49%N; found 74.72%C, 9.73%H, 

3.51%N. 

2j (starting with N-butyl-2,4,6-trimethoxybensylamine(141 and 1-bromo-3- 

heptyne[16]): 

lam6 6.14 (s,2H); 3.83 (s,3H); 3.81 (s,6H); 3.61 (s,2H); 2.02-2.82 

(m,8W; 1.08-1.8 (m,6H); 0.9 (tr,J=7Hz,6H). 

C21H33N03 (347.50): talc. 72.58%C, 9.57%H, 4.03%N; found 72.94%C, 9.56%H, 

4.21%N. 

2. Mannich reaction: 

N-(2,4-dimethoxybenzyl)-N-methyl-3-phsnvine (2d): 

620 mg (3.4 mmol) N-methyl-2,4-dimethoxybenzylamine 4a, 103 mg (3.4 mmol) 

p-formaldehyde and 350 mg (3.4 mmol) phenylacetylene are mixed with 55 mg 

(0.4 mmol) zinc chloride in 15 ml abs. dioxane and refluxed for 2.5 h. The 

solvent is distilled off in vacua and the residue treated with aqueous 

sodium bicarbonate/dichloromethane. The organic layer is dried over magne- 

sium sulfate and concentrated in vacua. The crude product is purified by 

chromatography over silica gel (hexane/ethyl acetate = 2/l) yielding 750 

mg (74%) 2d as a colourless oil: NtUR 6 7.45-7.56 (m,2H); 7.28-7.36 (m,3H); 

7.24 (d,J=gHz,lH); 6.63-6.75 (m,2H); 3.83 (s,3H); 3.82 (s,3H); 3.62 (8, 

2H); 3.56 (s,2H); 2.43 (s,3H). 
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C19H21NC2 
(295.38): talc. 77.26X, 7.17%X& 4.74%N; found 76.99%C, 7.20%H, 

4.59%N. 

The following tert. amines were prepared as described for 2d starting with 

N-methyl-2,4_dimethoxybenzylamine (4a) or N-methyl-2,4,6_trimethoxybenzyl- 

amine and the corresponding acetylene: 

2h: NMH 6 7.23-7.42 (m,5H); 6.13 (s,2H); 4.58 (s,2H); 3.82 (s,3H); 3.80 

(s,6H); 3.63 (tr,J=7.5Hz,2H); 3.57 (s,2H); 3.32 (tr,J=ZHz,2H); 2.56 

(trtr,J=7.5+2Hz,2H); 2.3 (s,3H). 

C23H29N04 (383.49) : talc. 72.03%C, 7.62%H, 3.65%N; found 72.41%C, 7.4O%H, 

3.58%N. 

2i: NMH 6 7.2-7.45 (m,6H); 6.42-6.50 (m,2H); 3.82 (s,6H); 3.64 (s,PH); 

3.60 (s,2H); 3.43 (trrJ=l.6Hz,2H); 3.39 (tr.J=l.CHz,PH); 2.39 (s,6H). 

Synthesis of trifluoroacetamides 3: 

(E)-N-trifluoroacetyl-N,6,6-trimethyl-2-heRten-4-yn~ine (3a): 

0.58 g (1.9 mmol) 2a are dissolved in 20 ml abs. CH2C12 and treated conse- 

cutively with 0.43 g (4.2 mmol) TEA and 0.8 g (3.8 mmol) TFAA under ice 

cooling. After stirring for one hour at room temperature the mixture is 

poured into 10 ml 2M aqueous pH 7 buffer with vigorous stirring. Extrac- 

tion with CH2C12, followed by silica gel chromatography (hexane/ethyl 

acetate = 5/l) yields 451 mg (95%) of pure 3a as a colourless oil. 

Instead of chromatographic purification, the crude extract can be trea- 

ted with a few drops of 1 N HCl, stirred for some minutes and extracted 

again with ether. The organic layer is washed with diluted aqueous NaHC03 

solution, dried and the solvent evaporated. Kugelrohrdistillation (12O“C/ 

12 mmbar) of the residue affords pure 3a (93% yield). 

NMR (2 rotamers, ratio - 2/l) 6 5.74-6.12 (2xdt,J-16+6Hz,lH); 5.62 (d,J= 

16Hz,lH); 3.92-4.12 (m,2H); 3.07 (qua,J=l.eHz,N-CH3 of major rotamer); 

2.97 (qua,J=lHz,N-CH3 of minor rotamer); 1.23 (s,9H). 

MS (m/e): 247, 232, 178, 152, 150, 140, 136, 135, 122, 120, 110, 105. 

C12H16F3N0 (247.26): talc. 58.29%C, 6.52%H, 5.66%N; found 58.3O%C, 6.48%H, 

5.51%N. 

The following trifluoroacetamides were prepared as described for 3a 

starting from the corresponding tert. amines 2b-2j: 

3b: NMN (2 rotamers, ratio - 1.4/l) 6 7.23-7.44 (m,5H); 6.53-6.64 (m,lH); 

6.02-6.21 (m,lH); 4.14-4.24 (m,PH); 3.14 (gua,J-1.3Hz,N-CH3 of major rota- 

mer); 3.04 (s,N-CH3 of minor rotamer). 
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MS (m/e): 243, 114, 152, 117, 115. 

C12H12F3N0 (243.23): talc. 59.26%N, 4.97%H, 5.76%N; found 59.12%C, 5.17%X& 

5.65%N. 

3c: NMR (2 rotamers, ratio _ l/l) 6 5.66-5.86 (m,2H); 4.18-4.35 (m,2B); 

3.1 (qua,J=1.8Hz,N-CH3 of rotamer I); 3.01 (qua,J-lHz,N-CH3 of rotamer 

II); 1.27 (s,9H). 

C12H16F3N0 (247.26): talc. 58.29%C, 6.52%H, 5.66%N; found 58.21%C, 6.67%X, 

5.60%N. 

3d: NMH (2 rotamers, ratio - 2.3/l) 6 7.41-7.49 (m,2H); 7.27-7.38 (m,3H); 

4.52 (s,N-CH2- of major rotamer); 4.43 (s,N-CH2- of minor totamer); 3.28 

(qua,J=1.3Hz,N-CH3 of major rotamer); 3.19 (s,N-CH3 of minor rotamer). 

MS (m/e): 241, 226, 172, 115. 

C12H10F3N0 (241.22): talc. 59.75%C, 4.18%H, 5.81%N; found 59.47%C, 4.39%H, 

5.60%N. 

38: NMH (2 rotamers) 6 3.45-3.58 (m,2H); 3.26-3.38 (m,2H); 2.38-2.52 (m, 

2H); 1.94-2.18 (m, 1H); 1.18 (s,9H); 0.93 (d,J-7.5Hz,6H). 

MS (m/e): 277, 234, 220, 182, 126, 93, 57. 

C14H22F3N0 (277.33: talc. 60.63%C, E.O%H, 5.05%N; found 60.79%C, 8.05%H, 

5.04%N. 

3f: NMR 6 7.25-8.10 (m,7Ii); 5.17 (s,2H); 3.0 (qua,J=l.BHz,3H). 

C14H12F3N0 (267.25): talc. 62.92%C, 4.53%H, 5.24%N; found 62.72%C, 4.4S%H, 

5.08%N. 

3g: NMH (2 rotamers) 8 5.4-5.7 (m,lH); 4.12-4.32 (m,i?H); 3.24-3.48 (m,2H); 

2.16 (qua,J=7.5Hz,2H); 1.2-1.7 (m,4H); 1.29 (s,9H); 1.09 (tr,J-7.5Hz,3H); 

0.95 (tr,J=7.5Hz,3H). 

C17H26F3N0 (316.40): talc. 64.54%C, 8.20%H, 4.43%N; found 64.75%C, 0.36%H, 

4.45%N. 

3h: NMH (2 rotamers, ratio - 2/l) 6 7.27-7.44 (m,5H); 4.57 (s,2H); 4.26 

(tr,J=2Hz,N-CH2- of major rotamer); 4.18 (br.s,N-CH2- of minor rotamer); 

3.59 (tr,J='IHz,O-gz-CH2- Of major rotamer); 3.58 (tr,J=6.5Hz,O-CH -CH2- 
-2 

of minor rotamer); 3.18 (qua,J=lHz,N-CH3 of major rotamer); 3.09 (br.s, 

N-CH3 of minor rotamer); 2.53 (trtr,J=7+2Hz,2H). 

MS (m/e): 299, 268, 178, 172, 171, 159. 

C15H16F3N02 
(299.30): talc. 60.19%C, 5.39%H, 4.68%N; found 6O,lO%C, 

5.50%H, 4.55%N. 
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3i: NMR (2 rotamers, ratio = 2/l) 6 7.22-7.39 (m,5H); 4.34 (tr,J=ZHz, CF3_ 

CON-CH2- of major rotamer); 4.26 (br.s,CF3CON-CH2- of minor rotamer); 3.56 

(s,Ph-CH2- of major rotamer); 3.54 (s,Ph-CH2- of minor rotamer); 3.32 (tr, 

J=2Hz,2H); 3.24 (qua,J=1.7Hz,N-CH3 of major rotamer); 3.15 (s,N-CH3 of mi- 

nor rotamer); 2.33 (s,3H). 

MS (m/e): 298, 203, 229, 207, 201. 

C15H17F3N20 (298.31): talc. 60.4O%C, 5.74%H, 9.39%N; found 60.08%C, 

5.88%H, 9.19%N. 

3j: NMB (2 rotamers) 6 3.4-3.56 (m,4H); 2.42-2.55 (m,2H); 2.1-2.21 (m,2H); 

1.25-1.7 (m,6H); 0.87-1.02 (m,6H). 

C13H20F3N0 (263.31): talc. 59.3O%C, 7.65%H, 5.32%N; found 59.39%C, 7.54%H, 

5.10%N. 

Synthesis of secondary amines 1: 

(E)-N,6,6-trimethyl-2-hepten-4-yn-l-amine (la): 

Method A: 1.1 g (4.4 nunol) 3a are dissolved in 15 ml abs. ethanol and 660 

mg (17.5 mmol) sodium borohydride are added at room temperature. After 

stirring for 1.5 h the mixture is concentrated in vacua. The residue is 

taken up in 10 m1 1 N HCl and washed three times with ether. The acidic 

aqueous phase is made alkaline with 2 N NaOH and extracted with ether. The 

ether layer is dried over magnesium sulfate and carefully concentrated in 

vacua to give 666 mg (99%) of pure la. 

Method B: The crude reaction product mixture, obtained according to the 

procedure described for the synthesis of 3a, starting with 1.89 g (6.27 

mmol) 2a, is dissolved in 20 ml abs. ethanol and treated with 1.1 g (29 

mmol) sodium borohydride in portions. Following the work up description of 

Method A, 1.43 g (92% from Pa) pure la are isolated: mp (hydrochloride) 

163-166O C (ethanol/ether), NMR (CDC13) 6 6.07 (dt, J=16+6.25 Hx,lH), 5.62 

(dt,J=16+1Hz,lH), 3.22 (dd,J=6.25+1Hz,2H), 2.41 (s,3H), 1.23 (s,9H), 1.15 

(s,1H) . 

lc: r.nm (CDC13) 6 5.92 (dt,J=10+6.25 Hs,lH) I 5.58 (dt,J=lO+lHz,lH), 3.44 

(dd,J=6.25+1Hz,2H), 2.44 (s,3H), 1.25 (s,9H), 1.1 (SrlH). 

le: mp (1,5-naphthalene disulfonate) 200-202' C (2-propanol) 

NMB (CDC13) 6 2.69 (tr,J=6.5Hz,2H); 2.42 (d,J=6.7Hz,2H); 2.34 (tr,J=6.5 

Hz,2H); 1.76 (non,J=6.7Hz,lH); 1.5 (br.a.,lH); 1.19 (s,9H); 0.91 (d,J=6.7 

Hz,6H). 

C12H23N~~10H8S206 (325.41): talc. 62.75%C, 8.36%H, 4.30%N; found 62.68%C, 

8.44%H, 4.30%N. 



4602 
P. NUSSBAUMER er al. 

References and notes: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

a) Stiitz, A. in "Antifungal Drugs" (ed. Georgiev, V.St.) 1988, Vol. 
544 of "The Annals of the New York Academy of Sciences", 46-62; b) 
mtz, A., Angew. Chem. Int. Ed. Engl. 1987, 26, 320-328. 

Nussbaumer, P.; Petranyi, G.; Stiitz, A., J. Med. Chem. 1991, 34, 65- 
73. 

a) Tiffeneau, M., Bull. Sot. Chim. Fr. 1911, 2, 819-825; b) Tiffeneau, 
M.; Fuhrer, K.Bull. Sot. Chim. Fr. 1914, l5, 162-175; c) Drefahl, G.; 
Ltickert, Ii.; Kbhler, W., J. prakt. Chem. 1960, 11, 341-344; d) Khai, 
B.T.; Arcelli, A., J. Organomet. Chem. (252), C9-C13. 

Mechanistic studies: a) Mariella, R.P.; Brown, K.H., Can. J. Chem. 
1971, 49, 3340-3351 and ibid. 1973, 5l, 2177-2179; b) Gol'dfarb, Ya. 
L.; Belen'kii, L.I., Can. J. Chem. 1973, 5l, 2174-2176. 

The benzyl group must not be substituted by strong electrondonating 
groups for efficient synthesis of sec. N-benzyl trifluoroacetamides. 

Adolphs, P.; Giebeler, E.; StPglich, P., Iiouben-Weyl 
1800 (1987). 

Weygand, F.; Frauendorfer, E., Chem. Ber. 1970, 103, 

a) Schwartz, M.A.; Rose, B.F.; Vishnuvajjala, B., J. 
1973, 95, 612-613; b) Weygand, F.; Swodenk,W., Chem. 
639-645; c) Imazawa, M.; Eckstein, F., J. Org. Chem. 
2041. 

lE20, 3, 1795, 

2437-2449. 

Am. Chem. Sot. 
Ber. 1957, 90, 
1979, 44, 2039- 

Greene, T.W. in *Protective Groups in Organic Synthesis", Wiley-Inter- 
science, New York (1981). 

Stiitz, A.; Petranyi, G., J. Med. Chem. 1984, 27, 1539-1543. 

Nicoletti, T.M.; Raston, C.L.; Sargent, M.V., J. Chem. Sot., Chem. 
Comm. 1988, 1491-1493. 

prepared from 2,4_dimethoxybenzaldehyde and 2-methyl-propylamine by 
reduction of the corresponding Schiff base with sodium borohydride: 
NMR 8 7.13 (d,J=7.SHz,lIi); 6.4-6.46 (m,2H); 3.81 (s,3H); 3.8 (s,3H); 
3.71 (s,2H); 2.38 (d,J=6.7Hz,2H); 1.77 (non,J=6.7Hz,lH); 1.68 (br.s, 
1H) i 0.89 (d,J=6.7Hz,3H). 

Stiitz, A., Ger. Offen. DE 3,442,529 (CA 1986, 105, 114765~). 

prepared from 2,4,6_trimethoxybenzaldehyde and n-butylamine by reduc- 
tion of the corresponding Schiff base with sodium borohydride: 
NMR 6 6.12 (s,ZH); 3.8 (s,9H); 3.75 (s,2H); 2.54 (tr,J=7Hz,2H); 1.79 
(br.s,lH); 1.24-1.53 (m,4H); 0.89 (trlJ=7Hz,3H). 

prepared from 3,3-dimethyl-1-butyne and 1-penten-3-one according to 
the synthesis of 5a (ref. 10) and used without further purification. 

Newman, M.S.; Wotiz, J.H., J. Am. Chem. Sot. 1949, 7l, 1292-1297. 

Simon, D.Z.; Salvador, R.L.; Champagne, G., J. Med. Chem. 1978, 13, 
1249-1250. 


