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to note that shifts to longer wavelengths in the paracyclo- 
phane series were also associated with broadened bands 
and decreased absorption intensities. 

The properties of 1 are thus vastly different from the 
perpendicular isomer 2 or other analogous trans-alkenes. 
The difference appears attributable to the transannular re- 
pulsions between the s bond and the cyclopropane ring. 
These repulsions distort the T bond and thus greatly alter 
its chemical reactivity. Further studies on these and related 
distorted alkenes should clarify the precise nature of the 
distortion process and the chemical consequences of such 
distortions. Finally, i t  is apparent that  the unique features 
of the trans,trans arrangement present in these compounds 
offer many opportunities for chemical study of previously 
unavailable molecular arrangements.20 
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The preparation of N,N, 2,2-tetramethyl-1,3-propanediamine, cis- and trans- 2-(dimethylaminomethyl)cyclo- 
hexylamine, and %em- dimethylaminomethyl-2-endo- norbornanamine has been accomplished by the Mannich 
reaction on the appropriate carbonyl compound, followed by oximation and reduction. The reactions of methacro- 
lein and 3-methylene-2-norbornanone with methylhydrazine gave pyrazolines whose methiodides were reduced to 
N,N, 2-trimethyl-1,3-propanediamine and 3-endo -dimethylaminomethyl-2-endo- norbornanamine, respectively. 

The dedeuteration of acetone-da has been shown to be carbon-3 bond. The greatly increased bifunctional catalytic 
catalyzed bifunctionally by the monoprotonated form of activity of both the cis and trans isomers of 2-(dimethylam- 
N,N-dimethyl-l,3-pr0panediamine.~~~ Examination of inomethy1)cyclopentylamine experimentally demonstrated 
models of the transition state of the rate-controlling step in the importance of conformational  effect^.^^^ To study such 
the reaction showed that in the two most stable conformers effects in more detail we have synthesized several addition- 
the carbon-1-nitrogen bond from the diamine was approxi- al conformationally constrained derivatives of N,N -di- 
mately eclipsed with a carbon-2-hydrogen or carbon-2- methyl-1,3-propanediamine and also two 1,4-diamines. 
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Results 
The method used previously for the preparation of the 

2-(dimethylaminomethyl)cyclopentylamines, in which the 
Mannich reaction is used to introduce a dimethylami- 
nomethyl substituent into a carbonyl compound that is 
then transformed to its oxime and r e d ~ c e d , ~  was used to 
prepare N,N, 2,2-tetramethyl-1,3-propanediamine and the 
2-(dimethylaminomethyl)cyclohexylamines, which were 
obtained as a mixture containing about 60% of the major 
and 40% of the minor isomer. After separation by fractional 
crystallization of the oxalate salts, the major product was 
assigned the cis and the minor one the trans configuration 
on the basis of their pmr spectra. The carbon-1 proton of 
the cis isomer, which should be largely equatorial, absorbed 
a t  about 0.5 ppm lower field than the carbon-1 proton of 
the trans isomer, which should be largely axial.*a In the 
presence of the shift reagent Eu(fod)$ the widths a t  half- 
height for the carbon-1 proton peaks were ca. 12 and ca. 30 
Hz for the cis and trans isomers, respectively. The peak for 
the largely axial carbon-1 proton of the trans isomer is 
broadened by two large axial-axial vicinal coupling con- 
stants, whereas the peak for the largely equatorial carbon-1 
proton of the cis isomer is much less extensively split. 

Application of the same method of synthesis to 2-norbor- 
nanone as the starting material gave, as the product of the 
first step, the 3-(dimethylaminomethyl)-2-norbornanone 
(1) that has been shown by Krieger to be exo.6 This stereo- 
chemical assignment is supported by pmr measurements 
using a shift reagent. Oximation of the ketone and lithium 
aluminum hydride reduction gave 3-exo -dimethylami- 
nomethyl-2-endo -norbornanamine (2). The pmr peak for 

Me 
Me I 

1 

"2 

2 

the carbon-2 proton was split with coupling constants of 
about 1, 4.5, and 4.5 Hz. The latter two coupling constants 
are plausible for vicinal exo-bridgehead coupling and exo- 
endo c o ~ p l i n g . * ~ ~ ~  The coupling constant of ca. 1 Hz proba- 
bly arises from long-range splitting by the exo proton on 
carbon-6. If the new primary amino group had been exo the 
carbon-2 proton peak would have been split by the carbon- 
3 proton with a coupling constant of about 7 Hz and by no 
other coupling constant larger than 3 Hz.4b37 

Since the synthesis of 2 gave no clearly observable 
amount of a cis isomer, we devised a stereospecific synthe- 
sis to obtain such a compound. The required groups would 
be held cis by being in a five-membered ring, whose cleav- 
age would be the last step of the reaction. The preparation 
of N,N,2-trimethyl-1,3-propanediamine was used as a 
proving ground for this new stereospecific synthesis. By 
analogy to the reaction of a-methylene ketones with meth- 
ylhydrazine to give p y r a z ~ l i n e s , ~ , ~  methacrolein was trans- 
formed to 1,4-dimethyl-2-pyrazoline (3), which was methy- 
lated with methyl iodide at  its saturated nitrogen atom.1° 
Lithium aluminum hydride reduction of the resulting pyra- 
zolinium salt 4 gave the desired diamine in 19% yield (not 
optimized). 

When this method of synthesis was applied to 3-methy- 

I 1 MeNHNH, ,CH, Me1 
C\H, E H  - CH,=CCHO - 

Me-N-N 
n 
3 

Me 

I 
Me 

4 

lene-2-norbornanone, lithium aluminum hydride reduction 
of the pyrazolinium salt 5 gave 15% 3-endo- dimethylami- 
nomethyl-2-endo- norbornanamine (6) and 22% of the 
product 7 in which only the double bond had been reduced. 

&: E?=+ I, 

CH, 

LiAlH, 

or 
XiaH,BCN 

7 6 

The latter was the only product obtained (in 46% yield) 
when 5 was reduced with sodium cyanoborohydride in 
methanol a t  about pH 4. The C-2 proton peak for 6 was a 
doublet of doublets (J = 9.5, 4.5 Hz). The larger of these 
coupling constants shows that 6 must be a cis isomer and 
very probably an endo cis i ~ o m e r . ~ ~ J  The smaller coupling 
constant, which is too large for any possible long-range cou- 
pling or for bridgehead-endo vicinal coupling in the nor- 
bornane series, is perfectly plausible for bridgehead-exo 
vicinal coupling. 

We believe that the pyrazoline route we have used may 
prove to be a rather general method for the stereospecific 
synthesis of derivatives of cis -(a-aminomethyl) cyclic 
amines. 

Also prepared was o -(dimethylaminomethyl)benzylam- 
ine, which was synthesized from o -cyanobenzyl bromide by 
reaction with dimethylamine followed by sodium borohy- 
dride-Raney nickel reduction.ll 

Reductive methylation of the appropriate primary-terti- 
ary diamines was used to prepare o -bis(dimethylami- 
nomethyl)benzene, which has been made in other ways,12,13 
and N,N,N',N', 2,2-hexamethyl-l,3-propanediamine. 
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Log 7, where y = cw/c,, with c w  being the concentration of a compound in dilute aqueous solution at 25' and 
c the concentration in the gas phase in equilibrium with the aqueous solution (both in moltis per liter), is defined 
as the intrinsic hydrophilicity of a compound. Values for 292 compounds are listed, and pswameters for a bond 
contribution correlation and a group contribution correlation are determined. Major deviations from the correla- 
tions arising from distant polar interactions (interactions between halogen, oxygen, nitrogen, or sulfur substitu- 
ents separated by more than one carbon atom) are observed. The significance of such deviations and of the rela- 
tive magnitudes of the group contributions is discussed. 

The  hydrophilic and hydrophobic character of com- 
p o u n d ~ ~ , ~  is commonly discussed in terms of data on sys- 
tems involving an aqueous phase and some other liquid 
phase. Such data, which include water solubilities and dis- 
tribution coefficients between water and some other sol- 

have been quite useful. They depend on differences 
in free energy (or of enthalpy or some other property) of 
the molecules of a compound when they are surrounded by 
water molecules and when they are surrounded by mole- 
cules of the other solvent. Hence they depend not only on 
the nature of the compound in question and on the nature 
of water but also on the nature of the  other solvent in the 
system in question. The interpretation of data may be sim- 
plified somewhat if we consider the difference in free ener- 
gy of molecules of a given compound when they are sur- 
rounded by water and when they are surrounded by noth- 
ing, that is, when they are in the gas phase. We shall con- 
sider the tendency of a molecule to  go from the gas phase to  

dilute aqueous solution to  be a measure of its intrinsic hy- 
drophilic character. 

In order to discuss the relationship between molecular 
structure and the intrinsic hydrophilic character of com- 
pounds in quantitative terms we kilave carried out correla- 
tions in terms of structural additivity schemes. Such 
schemes have been used in correlations of enthalpies of for- 
mation, entropies, and other thermodynamic 
These correlations have been largely Yestricted to the prop- 
erties of compounds in the gas phase. They would be more 
useful if they were extended to  the common solvents in 
which most reactions are run. Such ex tensions would con- 
sist of correlations concerning transfer processes between 
the gas phase and the solvents of interest. Butler and co- 
workers pointed out long ago that the fr6.e energy of trans- 
fer of organic compounds from the gas phase to aqueous so- 
lution is an approximately additive function of the groups 
present in the compounds.9-l1 Pierotti, Deal, and Derr 


