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Table 1. Preparation of 칠・Boc and N-Cbz Carbamates* from 
Amines0

amine
N-Boc carbamate N-Cbz carbamate
time, h yield, % time, h yield, %

C6H5CH2NH2 0.1 90 0.1 96
ch3nhch2ch2oh 0.1 96
CH3(CH2)2NH2 0.1 97
(ch3)2chnhch(ch3)2 30 92 2 88

C6H5NH2 5.5 94 0.5 98

84 72 3 86

a The reaction was carried out with equimolar amounts of an amine 
and the reagent in methylene chloride at room temperature.

N-Boc amino acid N-Cbz amino acid

Table 2. Preparation of N-Boc and N-Cbz Amino Ac너硏

amino acid method* time, h yield, %c time, h yield, %c

Pro A 0.5 76 0.2 96
B 10 97

Ala A 0.5 66 0.2 97
B 10 82

Try A 0.5 60 0.2 95
B 10 93

Vai A 0.5 62 0.2 97
B 10 96

Leu A 0.5 64 0.2 86
B 10 80

Met A 0.5 70 0.2 90
B 10 80

Phe A 0.2 96
B 10 85

그 The reaction was carried out with equimolar amounts of an amino 
acid, the reagent, and triethylamine. 6Method A: in aqueous DMF 
at room temperature. Method B: in p-dioxane at 80°C. cIsolated 
yields.

though the reaction required 10 h at 80°C for completion of 
the reaction. Under the present conditions, several amino 
acids were cleanly converted into the corresponding N-Boc 
amino acids as shown in Table 2. However, benzyloxy carbo
nylation of amino acids occurred cleanly and rapidly in aque
ous N,N 七dimethylformamide and the reaction was generally 
complete 10 min at room temperature. The identities of 
N-Boc and N-Cbz amino acids were confirmed by compar
ison NMR, mp, and values with reported data. 
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The carbon framework of the valerane sesquiterpenes 
provides stereochemically interesting os-dimethyl substitu
tion around the ring junction.1 The parent compound is ob
tained by the reduction of 1-valeranone which isolated from 
Valeriana officinalis^ As a continuation of our studies using 
dianion methodology3 we explored the stereospecific forma
tion of the parent, valerane, (1).

Our approach is different from that recently reported by 
Garratt4 in the timing of incorporation of the isopropyl group. 
Hydrogenolysis of the C-S bond of 12-thia[4.4.3]propell-3-

ene(2) by using Raney-nickel whose synthesis was reported 
in the previous article5, provided the required cis-9,10-dime- 
thyl decalin-2-ene-(3) in 73% yield. The introduction of the 
isopropyl group was achieved according to the sequences 
shown in Figure 1. Hydroboration of the alkene bond of 3
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Figure 1« The synthesis of valerane.

Figure 2. Conformational assignment for valerane.

gave the alcohol 4 in 95% yield. Oxidation of 4 with PDC in 
methylene chloride for 24 hours gave the corresponding 
ketone(5) in 93% conversion. Treatment of 5 with isopropyl
magnesium chloride in ether gave an epimeric mixture of 
alcohol 6 in 88% yield. Dehydration of 6 with phosphorous 
oxychloride in pyridine at 90°C gave a 73% yield of a 45:55 
mixture of 7a and 7b respectively. Catalytic reduction of 
these olefinic mixture by using hydrogenator at 60 psi for 12 
hours with palladium on carbon in hexane gave a 45:55 mix
ture of the isomeric valeranes in 80% yield.

Rao6 and Baldwin7 synthesized 1 and 8 as a 40:60 ratio 
and the reported spectral data is identical with ours.8. In 
view of the flexible nature of the cis decalin, valerane could 
exist in at least two interchangeable all-chair conformations 
such as the steroid cis conformation or the nonsteroid cis 
conformation (Figure 2). Hartshorn9 and Hikino10 proved 
that valeranon exists in the steroid cis conformation from a 
study of its optical rotatory dispersion. Also, we proved the 
conformation of 1 and 8 by a NOE experiment as follows: Ir- 
radition of the 0.83ppm resonance in 1 gave a positive NOE 
effect at 1.51 ppm, but irradition of 0.84 and 0.79 ppm in 8 
did not give any positive NOE effect, which indicates 1 is in 
the steroid cis conformation and 8 is in the nonsteroid cis 
conformation.
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