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Comparison of the c.d. spectra of (3-(+)-N-salicylidene-a-phenylethylamine with those of (3-(+)-N- 
salicylidene-sec-butylamine and (R)-(-)-N-salicylidene-2,2-dimethyl-3-aminobutane confirms the con- 
clusion that the strong rotational strength shown by N-salicylidene-a- and P-phenylalkylamines is 
due to an interaction of the n-electron system of the phenyl group and the salicylidenimino chromophore. 
The sign of the Cotton effects near 255 and 315 nm shown by the N-salicylidenes of alkylamines and 
cycloalkylamines, when these are conformationally defined, can be correlated with their absolute config- 
urations using a planar sector rule, similar to that used fo'c the interpretation of the c.d. and 0.r.d. spectra 
of N-salicylidene-a- and !3-phenylalkylamines. 

La comparaison des spectres de d.c. du S-(+)-N-salicylidene a-phknylethylamine avec ceux du S-(+)- 
N-salicylidene sec-butylamine et R-(-)-N-salicylidene dimethyl-2,2 amino-3 butane confirme le fait 
que I'importance de la force de rotation qui se manifeste dans les N-salicylidtne a et 13-phCnylalkylamines, 
est due a une interaction des electrons n du groupe phenyle avec le chromophore salicylidenimino. Les 
signes des effets Cotton entre 255 et 315 nm dans les N-salicylidenes d'alkylamines, dans une conforma- 
tion definie, peuvent Etre relies aux configurations absolues en utilisant le mtme genre de regle que celle 
utilisee dans I'interpretation des spectres de d.c. et d.0.r. des N-salicylidtne a et a-phenylalkylamines. 

Canadian Journal ofchemistry, 49, 2902 (1971) 

In an earlier paper (2), the optical rotatory 
dispersion (0.r.d.) curves of the N-salicylidenes 
[(S)-lb and (S)-2b] of (S)-(-)-a-phenylethyl- 
amine3 [(S)-la] and (S)-(+)-a-benzylethylamine 
[(S)-2a] were compared with that of the N- 
salicylidene [(S)-3b] of (S)-(+)-sec-butylamine 
[(S)-3a]. Both (S)-lb and (S)-2b in ethanol show 

'Part XII. H. E. Smith and A. A. Hicks (1). 
'National Science Foundation Undergraduate Summer 

Fellow, 1969. 
'Signs in parentheses refer to rotatory powers observed 

with sodium D-light for the amines as the neat liquid and 
for the N-salicylidenes as solutions in methanol. 

positive Cotton effects near 315 and 410 nm. 
In contrast, (S)-3b is much weaker in rotatory 
power, and in ethanol only one weak peak at 
437 nm could be observed. It  was concluded that 
the strong rotational strength shown by N- 
salicylidene-a- and P-phenylalkylamines is due 
to an interaction of the n-electron system of the 
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NOTES 2903 

TABLE 1 .  Spectral data for the N-salicylidene derivatives of some open-chain amines 

Methanol n-Hexane 

The e.a. maxima* The c.d. maximat The e.a. maxima* The c.d. maximat 
Compound h, nm (log E) h, nm ([el)$ h, nm (log E) h, nm ([el)$ 

*For data not previously reported, 4.0 x 10-5 to 9.9 x 10-4 mol/l except for those maxima noted otherwise. 
t F o r  data not previously reported, temperature 25-28"; c 1.6 x 10-5 to 4.3 x 10-2 g/100 ml except for those maxima noted otherwise. 
$Molecular ellipticity. 
§Data from ref. 4. 
1195% Ethanol as the solvent for this spectrum. 
llAbsolute ethanol as the solvent for this spectrum. 
**Isooctane as the solvent for this spectrum. 
ttshoulder. 
$$1.15 x 10-2 mol/l. 
§§c 0.206g/100 ml. 
I l l .69 x mol/l. 
7 1 1 ~  0.655g/lOOml. 

phenyl group and the salicylidenimino chromo- 
phore, the chirality of which gives the sign to the 
observed Cotton effects. This conclusion has 
been confirmed by subsequent 0.r.d. and circular 
dichroism (c.d.) measurements with a sub- 
stantial number of N-salicylidenes of a- and 
P-phenylalkylamines (3-5) and comparison of 
these measurements with similar ones made with 
the N-salicylidenes of steroidal amines (6-8) and 
of amino sugars (9). However, direct comparison 
of c.d. measurements with open-chain a- and 
P-phenylalkylamine derivatives with those of 
open-chain alkylamine derivatives has been 
lacking. 

We now report the comparison of the elec- 

tronic absorption (e.a.) and c.d. spectra of 
(S)-lb with those of (S)-3b as well as the N- 
salicylidene [(R)-4b] of (R)-(-)-2,2-dimethyl- 
3-aminobutane (10) [(R)-(-)-pinacolylamine] 
[(R)-4a]. (S)-4a has been prepared earlier with a 
low rotatory power from (R)-tert-leucine (10). 
The complete resolution of (f )-4a is now re- 
ported. In addition, the e.a. and c.d. spectra for 
the N-salicylidene [(S)-5b and (R)-6b] of (S)- 
(+)-2-amino-1-propanol (1 1) [(S)-5a] and (R)- 
(-)-2-amino-1-butanol (12) [(R)-6a] are also 
reported. The c.d. measurements with these 
latter two N-salicylidenes are pertinent to the 
interpretation of the c.d. spectra of salicyliden- 
imino sugars (9). 
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cH3 CHzOH B The intensities of these maxima are reduced since 
( C H , ) , C C C ~ N H ~  CH~-C-NH~ C H , C H ~ + ~ N H ~  the interaction of a phenyl group with the sali- 

H H eHZOH cylidenimino chromophore is no longer present. 
I (R)-4a (S)-Sa (R)-6a Both (S)-3b and (R)-4b have a preferred con- 

formation (7b and c) similar to that of (S)-lb. As 

Results and Discussion 

As seen in Table 1, the e.a. spectra of (S)-(+)- 
N-salicylidene-u-phenylethylamine [(S)-lb], (S)- 
(+)-N-salicylidene-sec-butylamine [(S)-3b], and 
(R) - (-) - N - salicylidene - 2,2 - dimethyl - 3 - 
aminobutane [(R)-4b] in a particular solvent are 
the same. The absorption bands near 255 and 
315 nm are assigned to electronic transitions of 
the intramolecularly hydrogen-bonded salicyli- 
denimino group. The absorption band near 
400 nm has been assigned, for the alkylamine 
N-salicylidenes in ethanol, to hydrogen-bonded 
complexes with the solvent (13) or to a tauto- 
meric form (14). At high concentration, however, 
an absorption band near 400 nm is observed in 
the spectrum of N-sali'cylideneisopropylamine in 
carbon tetrachloride (13). This band disappears 
on dilution, and it is attributed to a small con- 
centration of a dimeric species (13). 

In the c.d. spectrum of (S)-lb, the sign of the 
Cotton effects near 255 and 3 15 nm is correlated 
with the absolute configuration of (S)-lb using 
a planar sector rule (5). Thus, in the preferred 
conformation of (S)-16 (7a), the phenyl group 
is behind the plane of the salicylidenimino 
chromophore, and in the spectrum, the two 
Cotton effects are positive. The c.d. maximum 
at 274 nm, not seen in the spectra of N-salicyli- 
dene-P-phenylalkylamines (3-5), has been as- 
signed to a n + n* transition of the phenyl ring 
of the amine moiety (4). 

For (S) - (+) - N- salicylidene - sec - butylamine 
[(S)-3b] and (R)-(-)- N- salicylidene-2,2-di- 
methyl-3-aminobutane [(R)-4b] corresponding 
c.d. maxima near 255 and 315 nm are observed. 

has been 'shown for alkyl-substituted cyclo- 
hexanones, the rotatory perturbation of the car- 
bony1 chromophore by a tert-butyl group is larger 
than that by a methyl group (15). The rotatory 
perturbation of the salicylidenimino chromo- 
phore by an ethyl group may also be taken as 
larger than that by a methyl group. Using the 
same sector rule, (S)-3b and (R)-4b are predicted 
to show Cotton effects near 255 and 315 nm 
with signs as shown in Table 1. 

Assuming a similar preferred conformation for 
the salicylidenimino group about its attachment 
bond and this sector rule, the sign of the Cotton 
effect near 315 nm shown by the N-salicylidenes 
of a number of 20-aminopregnanes can be pre- 
dicted (6,7). Much the same is true for the 
N-salicylidenes of cyclic amines, especially 17u-, 
17P-, and 3u-amino steroids (8). For other cyclic 
amines, including other amino steroids, con- 
tributions from other salicylidenimino con- 
formations may be important and perturbations 
by several remote groups may be significant (8). 
In these latter cases, predictions are sometimes 
unreliable. 

The e.a. spectra of (S)-(+)-N-salicylidene-2- 
amino-1-propanol [(S)-5b] and (R)-(+)-N-sali- 
cylidene-2-amino-1-butanol [(R)-6b] in methanol 
are essentially the same as those of the others. 
In hexane, however, a weak absorption band 
near 400 nm is detected in each spectrum. The 
molecular absorptivity of the band decreases 
on dilution. The band may be due to a small 
concentration of the intermolecularly hydrogen- 
bonded dimer (13) in n-hexane. 

The c.d. spectra of (S)-5b and (R)-6b also 
show an additional maximum near 268 nm. 
A maximum near this same wavelength is 
frequently present in the c.d. spectra of the 
N-salicylidene derivatives of a-hydroxy steroidal 
amines (8). 

The rotatory perturbation of the salicyliden- 
imino chromophore by a hydroxymethylene 
group is taken as greater than that by a methyl 
group. Application of the sector rule to a con- 
formation of (S)-5b (7d) similar to the preferred 
conformation of (R)-4b (7c), predicts, as are 
observed, positive maxima near 255 and 3 15 nm 
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NOTES 2905 

in the c.d. s~ectrum of (S)-5b. The rotatorv (?I-N-Salicylidene-2,2-dimethyl-3-aminobutane , , 
perturbation by a hydroxymethylene group is [(+)-4b] 

From 5.06 g (50.0 mmol) of (+)-2,2-dimethyl-3- taken to be about the same as that by an aminobutane [(+)-4a] and 5.50 g (45.0 mmol) of salicyl- 
group, and unusually low m ~ h ~ ~ l a r  ellipticities aldehyde in 15 ml of MeOH there was obtained 3.03 g 
are found for the maxima near 255 and 315 nm (33'4 of ( t ) -46,  yellow oil, b.p. 82-84" (0.1 mm), 
in the c.d. spectrum of (R)-66. Also the sign of noZ5 1.5323, d4"0.965. 

Anal. Calcd. for C13H19NO: C, 76.05; H, 9.33; N, the maximum near 3 15 nm is different in the two 
6.82. Found: C, 76.21 ; H, 9.39; *, 7.05. 

solvents used. 
(R) - ( - ) -N-Salicylidene-2.2-dimethyl-3-aminobutane 

Experimental 
General 

Boiling points are not corrected. The N-salicylidenes 
were prepared as previously reported (2). They had n.m.r. 
spectra compatible with their assigned structures. Optical 
rotations at the sodium D-line were obtained using a 1-dm 
sample tube. Elemental analyses were done by Galbraith 
Laboratories, Inc., Knoxville, Tennessee. The e.a. spectra 
were measured with a Carv Model 14 spectrophotometer 
using 1-cm sample cells. The c.d. spec&a were measured 
at 25-28" with a Cary Model 60 spectropolarimeter with 
a Model 6001 accessory. The slit was programmed for 
a spectral band width of 1.5 nm, and a path length of 
1 cm was used. Cut-off was indicated when the dynode 
voltage reached 400 V. 

(S) -(+ ) -N-Salicylidene-sec-butylamine [(S) -3bI4 
This compound had [a]DZ5 +73" (c 1.15, MeOH). 

Resolution of ( k )-2,2-Dimethyl-3-aminobutane [( t ) -4a] 
To 113.0 g (0.753 mol) of (+)-tartaric acid in 1000 ml 

of boiling 95% EtOH was added 75.0 g (0.741 mol) of 
(+)-4a. On cooling the mixture to room temperature, 
there was deposited 141.2 g (152'4 of solid, [aIDZ3 + 16" 
(c 2.78, HZO). Four recrystallizations of this solid from 
95% EtOH gave 59.1 g (63%) of the acid tartrate salt of 
(R)-4a, [a]DZ6 +16" (c 2.64, H20). Fifty grams of this 
salt was decomposed with 25% KOH, and the amine 
extracted into ether. The ethereal solution was dried 
(KOH), and the ether evaporated. Distillation of the 
residue gave 15.5 g (49%) of (R)-4a, b.p. 10&103", 
d4'0 0.758, [aIDZ3 - 5.6' (neat), [aIDZ5 -2.6" (c 5.10, 
MeOH) (lit. (10) [aIDZ4 +0.70° (neat, I = 0.2 dm) for 
(9-40). 

The mother liquors from the above resolution were 
combined, and the solvent was removed. Decomposition 
of the residual salt gave 36.6 g (0.362 mol) of the partially 
racemic amine, [aIDZ3 + 2.02' (neat), which was combined 
with 54.4 g (0.362 mol) of (-)-tartaric acid in 500 ml of 
boiling 95% EtOH. On cooling this solution to room 
temperature, there was deposited 54.4 g (58%) of solid, 
[ a ] ~ ' ~  - 16" (c 5.70, HzO). After three recrystallizations 
of this solid from 95% EtOH, there was obtained 10.5 g 
(11'4 of the acid tartrate salt of (9-4a, [aIDZ5 -16" 
(c 4.69, HZO). 

The salt was decomposed and the amine purified as 
before. There was thus obtained 2.40 g (6.4'4 of (9-4a, 
b.p. 100-103°, d4'0 0.760, [aIDz4 +5.4' (neat), [aIDZ4 
+ 2.5" (c 5.10, MeOH). 

4The preparation and characterization of this sample 
were reported earlier (2). 

[(R)-461 
From 4.10 g (40.5 mmol) of (R)-(-)-2,2-dimethyl-3- 

aminobutane [(R)-4a] and 4.45 g (36.4 mmol) of salicyl- 
aldehyde in 50 ml of benzene there was obtained 3.54 g 
(47'4 of (R)-46, yellow oil, b.p. 89-90" (0.2 mm), which 
on standing crystallized as yellow needles, m.p. ca. 30", 
[aIDZ4 - 133' (c 2.04, MeOH). 

Anal. Calcd. for C13H19NO: C, 76.05; H, 9.33; N, 
6.82. Found: C, 76.21; H, 9.30; N, 7.04. 

(S) -( +) -N-Salicylidene-2-amino-1-propanol [(S) -561 
From 1.90 g (25.3 mmol) of (S)-(+)-2-amino-1- 

propanol [(S)-5a1, daZ0 0.955, [aIDZ4 + 15.1" (neat), 
[u]D" + 16' (C 4.99, MeOH) (lit. (16) [ti]DZO + 15.8' 
(neat)), and 3.20 g (26.2 mmol) of salicylaldehyde in 
10 ml of MeOH, there was obtained 3.67 g (8l0A of 
(9-5b, yellow oil, b.p. 114-115" (0.3 mm), ;DZ5 1.5815, 
lalnZ4 + 76.2' (C 2.23. MeOH). . .- 

Anal. ~a lcd . '  for C , ~ H , ~ N O ~ :  C, 67.02; H, 7.31; 
N, 7.82. Found: C, 66.86; H, 7.15; N, 7.80. 

(R) -(+ ) -N-Salicylidene-2-amino-I-butanol [(R) -6b] 
From 4.68g (52.5mmol) of (R)-(-)-2-amino-1- 

butanol [(R)-6a], d4'0 0.936, [a]DZ5 - 10.2' (neat), 
[C~]D'~ - 10" (C 5.00, MeOH) (lit. (17, 18) [C~]D'~ -9.92" 
(neat), [aIDZZ - 10.OOO (c 2, EtOH)), and 6.70 g (54.9 
mmol) of salicylaldehyde in 20 ml of MeOH, there was 
obtained 7.15 g (70'4 of (R)-6b, recrystallized from 
11-hexane, yellow needles, m.p. 55-56" (corrected), 
[ a ] ~ ' ~  + 8.1' (C 3.50, MeOH). 

Anal. Calcd. for CllHl,NOZ: C, 68.37; H, 7.82; 
N, 7.25. Found: C, 68.53; H, 7.67; N, 7.25. 
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A Differential Scanning Calorimeter Study of Phase Transitions in 
Alkali Metal Stearates 

J. A. RIPMEESTER' AND B. A. DUNELL 
Chemistry Department, The ~nivers i t j  of British Columbia, Vancouver 8, British Columbia 

Received September 22, 19702 

Differential scanning calorimeter thermograms have been obtained for the alkali metal stearates from 
25 to 200 "C. Four different samples of different thermal history were studied for each soap, and differ- 
ences in temperature and relative enthalpy of transitions were found to depend on the various sample 
histories. For lithium stearate good correlation is found between DSC and nuclear magnetic resonance 
(n.m.r.) results. Rubidium and caesium stearates seem to be less sensitive to thermal history than the 
sodium and potassium salts. 

Des thermograrnmes par calorimetric differentielle de precision ont CtC obtenus pour des stbrates de 
mCtaux alcalins de 25 a 200 "C. Quatre Cchantillons differents avec une histoire thermique differente 
ont t t t  CtudiCs pour chaque savon et les differences trouvtes dans la temperature et I'enthalpie relative 
de transitions dependent des differentes histoires. Pour le stearate de lithium, il existe une bonne cor- 
relation entre les rksultats en DSC et en r.m.n. Les sttarates de rubidium et de caesium paraissent moins 
sensibles a I'histoire thermique que les sels de sodium et potassium. 
Canadian Journal of Chemistry, 49, 2906 (1971) 

In the course of a broad line nuclear magnetic 
resonance study of alkali metal oleates and ste- 
arates (I), we examined a number of these soaps 
by the differential scanning calorimeter tech'nique, 
using a Perkin-Elmer DSC 1-B instrument. In 
particular, DSC curves were run on different 
samples of the same substance of which the vari- 
ous samples had different thermal histories.' As 
might be expected from previous work (2, 3), the 
thermal history had significant influence on the 
thermogram obtained for the sample. The tem- 
peratures of the various phase transitions as ob- 
served from the thermograms are also compared 
with transition temperatures observed by other 
techniques. 

'National Research Council of Canada scholarship 
holder 1967-1970. Present address: Department of 
Chemistry and Chemical Engineering, University of 
Illinois, Urbana, Illinois 61801. 

2Revision received June 7, 1971. 

It may be worth noting at this point that in 
differential thermal analysis (DTA) the difference 
in temperature between the sample and a standard 
reference substance is measured, whereas in the 
differential scanning calorimeter (DSC) the dif- 
ference in the energy required to keep sample and 
reference at the same temperature under constant 
rate of heating is recorded. In the DTA method, 
peaks are normally observed for both first and 
second order transitions, but in the DSC method 
peaks should accompany only first order transi- 
tions; the second order transitions should cause 
only a shift in the baseline of the thermogram. In 
this report only distinct peaks in the DSC thermo- 
grams are considered, so that all transitions listed 
for the DSC method should be first order. 

Samples of alkali metal stearates were prepared 
from Eastman Kodak white label grade stearic 
acid and reagent grade alkali metal hydroxide by 
precipitation from hot ethanol and aqyeous 

C
an

. J
. C

he
m

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.n

rc
re

se
ar

ch
pr

es
s.

co
m

 b
y 

67
.5

2.
49

.3
8 

on
 1

1/
18

/1
4

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.
 




