cis- and trans-2-Dimethylaminomethyl Cyclic Amines

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 = bond and the cyclopropane ring.
These repulsions distort the = 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, it 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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Synthesis of Some cis- and trans-2-Dimethylaminomethyl Cyclic Amines

and Related Diamines!
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The preparation of N,N, 2,2-tetramethyl-1,3-propanediamine, cis- and ¢rans- 2-(dimethylaminomethyl)eyelo-
hexylamine, and 3-exo- 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-dg has been shown to be
catalyzed bifunctionally by the monoprotonated form of
N,N-dimethyl-1,3-propanediamine.2® Examination of
models of the transition state of the rate-controlling step in
the reaction showed that in the two most stable conformers
the carbon-1-nitrogen bond from the diamine was approxi-
mately eclipsed with a carbon-2-hydrogen or carbon-2-

carbon-3 bond. The greatly increased bifunctional catalytic
activity of both the cis and trans isomers of 2-(dimethylam-
inomethyl)cyclopentylamine experimentally demonstrated
the importance of conformational effects.23 To study such
effects in more detail we have synthesized several addition-
al conformationally constrained derivatives of N,N -di-
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 reduced,® 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
at about 0.5 ppm lower field than the carbon-1 proton of
the trans isomer, which should be largely axial.#2 In the
presence of the shift reagent Eu(fod)s® the widths at 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 ex0.8 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

CH,NMe,

——

CH,NMe,
——

0 NOH

CH,NMe,

NH,
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 coupling.4?7 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.4b/7 '

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 pyrazolines,?? methacrolein was trans-
formed to 1,4-dimethyl-2-pyrazoline (3), which was methy-
lated with methyl iodide at its saturated nitrogen atom.10
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-
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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.

O 1 MeNHNH, N
\+ I_
CHQ 2. Mel NMe
CHZ/ ;)
5
LiAlH, LiAlH,
or
NaH,BCN
NH, NH
CH,NMe, ch\\l:,Me2 I~
6 7

The latter was the only product obtained (in 46% yield)
when 5 was reduced with sodium cyanoborohydride in
methanol at 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 isomer.4%7 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-(2-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.!?

CN CN
@( = @:
———
CH;NMe,

CH,Br

NaBH,
—

@CHQNHQ

CH,NMe,
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,213
and N,N,N’",N’, 2,2-hexamethyl-1,3-propanediamine.
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Exerinenta) Seotion®*

2,2-D: g2 ~3-dims thy s i lamine . ~~4
aguoous solution of 1.1 g of sodiwnm carbonate was added
dropuwise to & oold mixture of 3h.) g of 2,2-dimethyl-3-
dlmethylaminopropenal and a saturated aqusous molubion of
20.3 ¢ of hydroxylamine hydesohleride. After about 1 hv of
ssirring 18.9 g {u9%) of the oxime was obtalned &5 Wnite
erystals: mp $1-=55°; ir {KBr) 3050, 3150 (s, C-K}, 1630
(W, G=N), 954 (s, N-0), 1470 (m), 1450 (m), 1u20 (m), 1350
(), 1300 (mj, 1230 (v}, 1165 (m), 11C5 (¥}, OO (m), 1026
(s1, 996 (), 927 (s), 870 (m), 775 (®), 635 (¥), 508 cu™ (W)}
pmr (GDOLs) 8 1,10 (s, 6, GHsG), 2.28 (s, ClHs¥) and 2.30
(8, Cfla)--8.2 protons, and 7,37 ppm (s, 1, SH=N}.

After slow addiblon of 9 g (0,063 mol} of oxbme to .9k g
(0138 mol) of lithiwm aluwsinun hydride in 250 md of ethen
With stirring, the solutlon was refluzed for uf hr. addition
of 10% aquesus sodium hydroxide gave 2 White precipitate that
wag vercvad by filtrstion. Distillation of the filtrats gave
4.71 g {56%) of 2,2-dlmethyl-3~dimethylawinopropylanine;
bp 152.5--153°; ir (neat} 337 and 3280 (¥, NHs), 2940, 2860,
2810, and 2760 (all &, C-H), 1590 (W), 1430 (r), 1340 (W),
1370 {w), 1240 (¥), 1255 (), 1200 (¥}, 1050 (s), end 850 o™
() pre (SDG1s) © 0483 (3, €, CEsG), 1413 (2, 2, NHa)s 2.05
(s, 2, GEg¥Meg), 2.20 (5, 6, GHs¥), and 2.43 ppm (s, 2, CHaliHa)j
exact mass of paren’ lon, caled 130.1469%, fownd 130.1473S.

2~ (Die thydaminome shyl Joyolohe xylamines .- -The oxime of
2-(¢dmsshylaninorethyl Joyclonexanone has been reduced
catalybically’? and with sodZum in liguld armenis,™® but the
sroducts were not separated into ¢is and trens isomers nop was
thefn atereccreristry studled. A Zolubien of 8.67 g (0.C51 mol)
of this oxime was yesluxed witn 7.6 g (0,20 mol) of lithiwn
alurinup hydride In 500 mi of ether. After she usual work-up
vaouum distillation gave 6,0 g (76%) of Liquid: vp 39--42°
(0,11 mn); ir (neat) 3265 and 3360 on™> {i¥e). Oipe of

L

under nitrogen for Wi ar. After the ususl work-up, vacuwm
dlatillavion gave 5.0 ¢ (76%) of colorless liduld, bp 49°
(Cil2 mr}, whose glpe snowed traces of several impuritles.
Recrystallizaticns of the oxalate salt from methenol--
ethanol and liberavion of the free amine with potassium
hydvoxide gave pure j-gxg-dimethylamincmsbhyl-2-gndg-
ronbownanarine: ir (nest) 3290, 3365 (m, ¥Eg}, 2950,
2878, 2320, 2770 (s, CH), 1370 (m), 1450 (s, CHe), 1365
CHy), 1260 (r}, 1180, 1158 (wl, 1043 (s), end 837 em”
3 par (CDOLs) 8 2.67 (broadered triplet, I, Jau.5, 1 cps,
Ha) 2.12 (3, ~6, CH,K), 1.75-=2.17 (&, /L, CHOZaN and
H-11, 0.67--1.67 ppm (%, ~9); exact mass of parent Ion,
calod 166.1626i, round 168,16288, Amine nydrcehlerids,
mp 309--311 (4 from ZtOH-~YeOK (2:l}.
4nal. of the hydrockloride. Gaicd for CycHea¥eCls:
C, 43.8C; $.19; ¥, 11.61. Found: O, 42.75; K, 3.1i;
N, 11.53
1

(r, *

ke metkod of
Torfe and Zelenin " was used ta prepare 1,i-dimeckyl-Zwpyra-
zolfme: Ir (neat} 3050 (W, sp”~CH), 2750--3000 (3, sp”~CH),
1630 (W, C=X), 1860 (W), 1430 (m), 1380 (w, OHs), 1298,
1279 (w), 1220, 1260, 1165, 1125 (m), 1080, 1065, 1645 {v),
963, 9.0 (m}, 286, 955, 832, 610, 775 (m}, 739, 635, and
608 er™¥ {w); pmr (GLC1y) 1.13 (d, 3, T = 6.2 eps, CE:C),
2.42 {m, 1, B=C-CK), 2.77 {s, 3, CHo¥), 2.83--3.37 (=, 2,
SH.Y), and 6.58 ppm (broad s, 1, =G afser 30.5 g

(C.31 mol) of this pyrazoline and 5%.& g (C.42 mol) of
nethyl fodlds in 150 ml of benvzens had stood overnight at
room terzeratiure, 67.5 g (90;3) of crude yellow 1,i,lL-3ri~
metryl-2-pyrazoliniun lodide had separated. WO recrya-
talilzetions {rom methanol gave pure 2igab yellow

crystals: mp 142--145°, tr (xBr) 2975, 2875 (3, OH),

1626 {w, o=, 1286, 12éC, 1230 (m), 1212, 1083, 330 (v},

Tr imeteyl~Zopyrazolinium Loddds.-

7

7,88 waite neadles: mp 192--133°; ir (K3r) 3025 (m, KH),
3150 (s), 2999, 2950, 29¢0, 2870 (s, CY), 1700 (W), 1L50
(s, Ci), 1423, 1380, 1340, 1300, 1292, 1252 (m), 1237,
1215, 1294, 1168 (w}, 124 (m), 1097, 1152 (w}, 2020 (s},
989, 963, 958 (m}, 933 (w), 921, 917 (m), 805 (w), 860
(m), 842, 817, 799 (w), 772 (m), 735 (m}, &45 (m}, 582,
529, 8nd LS7 em " (w); pre (550)'° 8 b0z (4 of 4, © =
10.5, 5 ops, one OfgN proton), 3«63 (d of &, ¢ = 10,5,

2 apa, the other CHpN proton), 3.L2 {3, ono OHeN), 3.3k
(a, the other GHaN), and oroad absorption from 1.33 to
3.50 ppm.

Caled for GpoHyaNel: ©C, L0493; H. 6.51;
8, 9.32, Found: C, 40.63; H, 6.63; K, 9.25.

4 solution of 4.34 g (0,015 mol) of 5 snd 1.7 g
(0,027 mol) of sodlwn cyancborohydride in 100 £l of
methanol &% sbout pH 4.4 was stirred for 4.5 hr at room
temperature, then concentraved, added to water, and made
basic with 1 Jj sodium nydroxide, Several extractions
with ether, concentration, and recrystallizations from
sthanol--methancl gave 2 g (46%) of ‘7, ir and pmr identicel
to that obtalned as desoribed In the preceding pavagraph.

2~ (Dimethylaminamethyl benzons krile, --Dropuide addltion
of LD g (0.204 wol) of g-cyanobvenzyl bromide in 150 ml of
benzene to about 100 g of cold dimpthylamine was followed by
3 hr of stirring at room temperature, After removal of &
white precipitate by filtration the solublon was concen-
trated anad vacuum dlstilled to give 25.5 g (78%) of
- (dime thylaninomethyl Jbenzonitride: bp 62--63° (0.14 mn);
Ir (neat) 2230 (s, 0¥}, 1600 (u, sromatic C=T), 3030 and
3070 (W, aromatlo C-H), 2980 (m), 2950 (m), 2860 (m), 2625
{n), 2775 (r?, LBO (w), 450 4m), 1355 (m), 1250 (m), 2180
(m), 1155 (w), 1100 (w), 1035 (s), 850 (%), 857 (W), 77¢C
{a), and 718 {w}; pmr (CDCly) & 2,29 (5, &, CHaN), 3.6y
(s, 2, CHa), and 7.2%~7.8 ppm (m, 4, aromatic CH}; exect
rass of parent lon, caled 161.1000k, found 160,10027.

2

this liquid on 2 12-ft oolurm econtaining 20¢ mannltol snd
5% potassium hpdrexide on Chromeserb-P at 183° showed tuo
overlepping psaks, of Whish the fivet was 507 lasger than
the second. Wnen the oxalats @1t Wers owystallised fyem
91 pothanol--water the Salt of the major isomer orystallized
£irey, fopoated orystalllzation of the remaining salt mixture
from athanol gave the pure salt of the minor isomer, The
anines were liberased from their osalates with potagsium
hydroxide. The major isomer is vaken vo be gis-2-(dimethyl-
aninomethyl Jeyalohexylamine: pmr (0DCly) 6 2.12 {8, 6, CHaN),
3.00 (multiplet about 12 ops Wide at half-height, 1, He1],
1.0--2.1 prm (m, ~/13); sxact masa of parent Lon, calad
156.1626}, found 156.16276. The minor isamer was teken to be
trans-2- (dimethylaminomethyljoyolohsxylamine: prx (CDCL,)
8 2.12 (s, 6, CHs¥), 2.0=-2.6 (m, A3, E-1 and CHa¥), 0.9--
2,0 ppm (r, ~v11); In the presence of Zu(fod), the H-1 Dpeak
kad & width &t half-height of 30 ops.

Anal. ©alod for GeHaolsi ©, 69.17; H, 12.90; N, 17,93,
Found: G, §5.53; K, 13.03; N, 17.81,

3-ex0-Dime thylaminons thyl ~2-norborranone ,--This corpound

was made from Z-norbornsnone by the Mamnich resctien.”
4ltnough the prw Spsobra in chloroform-g &nd benzeme-gs Wers
consietent with the struoture assigned previously,® they added
no evidence for it. However, in the presepcs of enough (less
than 0.3 mol per rol of sompound) Bu(fod)s to Shift the
6-uroton peak for the dimethylamino group $0 5 6.9C thare was
& l-proton broadeed doublet (I = 12 ¢ps) of doubleta (J =

7 cps) at 6 5.99, & l-proten broadened triplet (Jn/7 aps) at
8 4.57, a l-proton broad (B8 cps at half-height) singlat at

6 3.51, and & l-proton doutlet (J = 12,5 cps) of doublets

(7= 8 cps) Bt 6 2,82, in additlon to the large matiplat
strotehing fzom 6 1.0 to 2.5 ppm. Sinos the coupling eonstant
of 12.5 cps is plausible only for geminal ooupling in the
Fresent case, and since the peak dup to ab leass one of the

5

930 (s}, 875 (w), 525, 765, and 70% on} {m); pmr (Dg0)*%
51,38 (4, 3, 7 = 6.5 ops, GHaC), 3.37 (s, ono Oy},
3.52 (s, the other SHaMN), 3.33--4.50 (m, CEgCH), snd
§.13 pom (broad s, 1, K=CF).

Z=jethyl-3-dinativl igmine . --A Suspenslop
of 33 g {6,137 mol} of 1,1,imtrimetnyl-Z-pyrazolintum
iodide and 7.9 g (0.2 mol) of litalum aluminur oydride in
400 ;1 of ether Was refluxsd for two days and Worked up
in the uswal menner, Distillatlon gave £.97 g (193} of
Z2-mevnylL-3-dimetiylamtnoprosylaninet bp lyl--1i2’
(116,57 148--130%); Lr (neat) 327¢ end 3350 om & (VEa)j
prr (0DC1,) & 0.8% (4, 3, GE,C), 1.32 {s, 2, Nfa), 1.63
Im, 1, CHIS)ST, 2.11 (m, 2, SEal¥Ne,), 2.17 {e, &, CHa¥),
snd 2.62 ppn (m, 2, CHalHa)j exact mass of pavent lon,
caled 116.13137, found 116.13148.

acal. Jaelod for CeFial, g, 2.0 13.88;

#, 2y, 1l. Tound: G, 61,38; H, 13,78; N, 2i.09.
3,y-diazatrioyeiof5.2.1.0%" % ~a~decens , -~
A solutlen of 20 ¢ (0164 mol) of 3J-mevhylene-Z-nar-
bornapane® in 100 ml of methanol was added dropwiss to
14.8 g (0,32 mal) of metihylhydrazine in 50 ml of methanol
and yefluxed fop 3 hr. The solvent and excess methyl-

nydrazine Were removad as reduced pressurs and the restdus
vaguum dissilled to yive 20,1 g (825} of cledr yellow
11quid srediuct; bp 56-~28° [9.21--0,22 m); ir (neat) no
NH abscrption, 2955 (8), 2875 (m), 2830, 2750 (%), 1630
{w, o=d), 143¢ {m), 1250, 1226, 1131, 1160 (%), 1137,
1123 {m), 1102, 383, 932 {w), 905 (m}, 869, 832 (w), 807
(s), and 759 om © {w); pu» (CD31,) 8 2.72 {s, 3, CHe) and
absorstian fron 11 other protons sprasd from 1.17 to 2.67
ppm; av max {n-hexans! 235 nm, (95% etaanol) 2u6 nm.

This hyssochromic Shift {8 i the pange of thasa observed
With some other pyrazolines on going Crom n-heptane $o
ethanol and water.

- (Dimethylaminome thuyl Jrenzylamine, =4 solution of

3:25 g of sedium borohydride in 12 ml of 8 ¥ aqueous sodium
bydroxide was sdded dropwise to 13,3 g (0,083 mal) of

2~ (dimethylaninomethyl Joenzonitrile and § g of Reney nickel
in 40 ml of mebhanol. After the evolution of hydrogen had
stapped the sclutlsn was filtered, sonsentrated, and about
Bal? of it sceidentally spilied. Treatment of the remainder
with ¢ g of potassium hydroxide caused the separacvion of
about £ g of an oil that was distilled %o give 4 ml of

2~ (dinethylaninonethyl fbenzylarine: by 61.5--62° (0,2 mn)}
Ir (neab) 3260, 3350 (w, NHp), 3060, 3010 (w, sp?-c3), 2975,
2940, 2855, 2810, 276C (m, ap®-CH), 1590 (v), 1450 (m),
1350 (m}, 1255, 1178 (m), 1100 (w), 1050 {m), 2025 (s}, 850,
755, and 740 om * {m); pmv (SDGLs) & 1.8 (s, 2, NHa),
2.20 (s, 6, GHsN), 3.43 (s, 2, CHe), 3.84 (s, 2, CHa)) and
7.13--7.38 ppm {m, 4, aroratic 0F).

Angl. of the hydroohloride. Calod for OycHiaNaCla:
0, 50.&4; H, 7.65; &, 11.81. Fownd: C, 50.03; H, T.bls
¥, 11.53.

In snother run In which poor quality sodium borohydride
was used the product obtained conteined 18% starting
raterial, but the yield was 65% (corrected for the impurity).

H,X,8",8,2,2~Faxams thyl-1 ,3-propanediemine,=-To 3.5 ml
(0.25 mol) of ~/98% formic acid was sdded 4.6k g (0.0357 mol)
of B,[,2,2-tetranethyl-1,3-propsnedianine siowly with coollng
and stirring. After 11 ml (0,14 mol) of 37% formaldehyde had
besn added the solutfon uas resluxed for 15 kr, cooled,
8cidifsed with 36 nl of 4 Jf hydrochloric aeid, and evaporated
o dryness. Soiutlmm of the restdus in 20 ml of water apd
treatment with 20 ml of 18 X sodium hydroxide cauasd an oil
to sepsyate. The oll was combined with two 13-ml benzens
extraota of the squeous layer, dried over potassium carbonats,
and distilled through & 13-om Vigreux column to give 3.55 mi
(638) of K,N,N',K',2,2-hexansthyl-1,3-propansdiemine
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w0 nonsquivalent hydrogen stoms of the methylene pary of
the dimathylaninomethyl group should be shifted abowy as
mich g8 thet for the dimsthylamine hydrogen atams, the
peslka 8¢ 8§ §.99 and 2.82 ppm rust arlse from these two
hydrogen atoms. They split the peak for the vieinal
hydrogen atom on carbons3 of the ring system Into the
apparent triplet seen at 8 4.57 ppm, If this hydrogen atow
were exo 18 peak should also be split by the vicinal
“ridgehead hydrogen atom with a coupling constamt of 3--l
opz.t? Ko saditional splitting of this magnibude oould be
seen In our speotrum, whioh is consisfent With m coupling
conatany in the range C--2 ops b0 be ewpected for vicinal
splitting between a bridgehoad hydrogen atom end Bn endo
hydrogen atom.”

Reaction of 34.0 g (0.200 mol) of 3-gxo-dimethylamine-
methyl-2-norbornanone With 1l g {0.20 mol) of hydroxylanine
nydrouhlerids overnight mt room temperaturs, follewsd by
treatment with & g (0.20 mol) of sodium hydroxide zave 30 g
(82%) of & white powder; mp {arter pecrystailization from
methanol) 18k--192%; Ly (KB®) 3050, 3175 {3, OH), 2943,
2910, 2850, 2620, 2775 (all s, Ci), Lo5D {w, 0=N), 3¢
(s, CHg), 1279, 225¢ {w}, 1165 {(m), 1100, 10k2 (W), 2012
(m}, 933 (s, NO), 912, =nd 820 em™~ (m}; pmr (CDO1y) showed
peaks 8t & 2.85 and 2.35, attwibuted to the dimsthylamino
protons of syn end anti isomera, and other absarption fron
1.0 to 3.6 ppm (the solution being dilute baceuse of the
low s0lubllity of the oxime); exact mass of perent lon,
caled 182.14189, found 182.1u4223.

Anal. Calod for Cui Kagla®: €, 65.90; H, 9.95;

X, 15.37. Found: C, 65.89; K, 9.96; N, 15.12.
3-gzp-DimethyLeninons thyl~2-gndg-nor bornananine . -~

4 solution of 7.1 g {0.039 mol) of the oxime of 3-gx@-

dimethy aninome thyl-2-norbornancne”® was nefluxed with 6.0 g

(C.15 mol) of lithium aluninum hydrdde in 700 ml of ether

The methicdide (3) was mace Trom 3.47 g (G.023 mol)
of this pyrazolime in 5 ml of benzene by adding 2 md of
metnyl Lodide in 10 ml of bengens dropwiss with cooling,
ifter seversl howrs at room Yemperatwe £iltration and
pecrystallization from metnmnol gave 43l g (63%) of
methlodlde; mp 175--178°% fv (KBr) 2540, 2570 (s, CE),
162¢ {m, 2=¥), L4206 (m, 025!, 1290, 1265 (m), 1235, 112¢
W), 1098 (r), 1€57, 1010, $92, $55, 9L4E (w], 870 (=),
800, 763 W), and 636 em™* {m); pmr (D200 5 3.31 (s, 3,
one CH,i'}; 3.48 (s, 3, the other CH,N), 3.58--4.33 (m, 2,
CHaN}, and broad avsorptlen from 1.0 t¢ 3.33 pem.

3-2ndo-Dine thylarinore vyl ~2-gade-Norornananing «=-
Gradusl addltion of 36 g (0,125 rol) of the methicdlde S
0 9.5 § (0425 mol) of lithium aluminum bydride in 600 ml
of other was “ollowed by 56 hr of refluxing under nizrogen.
after addition of 10 ml of water, 10 mi of 15% aqueous
sodiun hydroxide, and 30 ml of watsr with agitasion, She
sther layer was separabed and the residus sxtrascted with
sther. Concentration ard vacuun discillation of the sthem

solutions gavs 3.5 g of material whose glpe showsd it to
be about 903 pure, Glpe purification on & 12-t, 20%
mannitol, 5% potassiun hydroxide, Saromoserb P oeolum gave
pure 3-gndg-dimeThyisrinoretiy)-2-ando-norbornanaming :

ir (neat) 3300, 3370 (W, Nug}, 2945 (s), 2863, 2850, 2810,
2760 (m, CE), 1590 {%), Z45C {m, CHg), 1370, 1350 {«),
1290, 1262, 1190, 11£2, 1105, 1050 (v}, 1022 (r), snd 355
en™ (m)i prr (0302,) 6 3.33 (d of &, 1, T = 9.5, 4.5 ops,
CHNHa), 2.18 (a, &, CHsM), and 1.1--2.9 ppm {(m, 13);
exact &8s of the parent lon, caled 1£8,1626y, found
166.16283.

Tho etner-insoluple material from the iithium
aluminw: hydride redustion was extracted With Warm
methanol. aftsr several recryatallizations from 1:l
methenol-~ctnancl these extracts ylelded 7.84 g (22%) of

s

e 162% Ir (nest] 2970, 29u5, 2855, 2620, 2760 (s, CH),
1450 (m}, 1375, 1350, 1200 {%), 1255, 1150 (m), 1120,
1100 (w}, 1047 (s), and 547 om "~ (m)j prw (CDGle) O 0.88
(s, &, CHsC!, 2,32 (s, &, }, and 2,27 ppom (s, 12,
CHsN); sxact nass of parens icn, caled 158,17828, found
15817848

Anal. Caled for CgHaglys ©, 66.29; ¥, 1haGl;
¥, 17.70. Wound: ¢, 6B.11; i, 4185 N, 17.30.

Although we have found no vepert of the aynthesis or
propertiss of tnls oompound, ite perohlorate nas been
patented for use as a propedlent.”

8-Bis (4imetnylaminome thyl Jvenzene  ~-Essentially the
sape procedura® described in the preceding sestion wWas
appligd to 19.3 g (0.C98 mol) of 82% pure g-(dimathyl-
aminomethyl)benzylamine ta obtain 15.5 g of 86% pure (by
gipe) g-his(dimethylaminomsthyl Jbenzene. Recrystalliza-
tion of the hydrochloride and regeneraticn of the base
gave 12.3 g of 95% pure matertal: bp 96--96.5° (8 mm);
ir (neat) 3060, 3015 (w, aromasic CH), 2370, 2940, 285g,
2815 (s, sp®-CH), 1U5C (3, CHg), 1350 (m, CHy), 1300 (¥},
1252, 1177 (m), 1152, 1100 (%), Lo47 {m), 1027, 648, and
752 em™ (a}; prw (DC1,) & 2.21 (s, 32.5, CHy), 3.51
(s, 4.0, OHg), and 7.0--7.5 ppm (m, L.1, OH); monoperchlor~
ate, wWhite nsedles from %0, mp 188--189°.

Anal. of the monoperchlorate. Caled For Oy gHeaNa0l0g:
C, 49.23; X, 7.23; C1, 12,11. Found: C, 49.12; H, 7.16;
¢1, 12.29.
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Log v, where ¥ = ¢w/c,, with ¢w being the concentration of a compound in dilute aqueous solution at 25° and
¢z the concentration in the gas phase in equilibrium with the aqueous solution (both in moles per liter), is defined
as the intrinsic hydrophilicity of a compound. Values for 292 compounds are listed, and parameters 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-
pounds®3 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-
vent,%5 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 have 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 properties.®-8
These correlations have been largely vestricted 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 extensions would con-
gsist of correlations concerning transfer processes between
the gas phase and the solvents of interest. Butler and co-
workers pointed out long ago that the free 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.®-!l Pierotti, Deal, and Derr



