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When the reagent is nucleophilic, the favored 
points of a t tack in 3-nitrotoluene are predicted to 
be 2, 4 and 6, so t ha t the ortho-para directing nitro 
group predominates over the meto-directing methyl 
group. This prediction, which is not very sensi­
tive to the values chosen for the parameters, is 
verified by experiment.4 '5 As with 3-nitrophenol, 
no da ta regarding radical a t tack are available; 
the predicted orientation must surely be correct, 
however, since both substi tuents are ortho-para 
directing. 

A superficial consideration of veratraldehyde (I) 
leads to the conclusion that , since the two rneth-
oxy groups oppose each other, the orientation 
should be determined by the formyl group. On 
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this basis, then, a t tack by an electrophilic reagent 
should occur a t position 5. Experimentally,4 

however, nitration gives 6-nitroveratraldehyde, and 
bromination gives the analogous 6-bromoveratral-
dehyde. For these somewhat unexpected observa­
tions, Ray and Robinson6 proposed an explanation 
which, when re-expressed in more modern terms, 
takes the following form. In veratraldehyde, 
there must be resonance not only between the two 
Kekul6 structures tha t are implied by the symbol 
I, bu t also with the quinoid structure I I . As a 
result of this resonance, only the methoxy group 
in position 3 is free to exert its full normal orient­
ing effect; consequently, the entering substi tuent 
is directed largely by this one group. Although 
this explanation seems rather reasonable, it can­
not be complete since, by centering at tention upon 
only the normal unreacting molecule, it ignores 
all those respects in which the reactions at posi­
tions 5 and 6 differ from each other; it is therefore 
incapable of accounting for the relative rates of 
these competing reactions. Only by explicitly 
comparing the stabilities of the respective ac­
tivated complexes, in fact, can we avoid this 
difficulty. The required comparison is shown in 
the table, from which it is evident tha t the more 
detailed calculations are in agreement with the 
earlier suggestion of Ray and Robinson. No 
satisfactory explanation for all the pertinent da ta 
can, however, be obtained either in this way or in 
any other way tha t is immediately apparent since 
the orientation observed with veratraldehyde is 
not always encountered with other substances of 

CHO CHO NO, 

NOCH3 OH 

OH 
I I I 

OH 
IV 

OCH3 

closely similar structure.4 In both the nitration 
and the bromination of vanillin ( I I I ) , for example, 
the substitution takes place at position 5, and in 
the bromination of protocatechualdehyde (IV), the 
substitution again takes place at position 5. 
Moreover, 4-nitroveratrole (V) is brominated at 
position 6 but nitrated at position 5. Clearly, 
no satisfactory explanation can now be offered for 
such conflicting data. 

GEORGE HERBERT JONES LABORATORY 
UNIVERSITY OF CHICAGO 
CHICAGO 37, ILLINOIS 

(o) F W. Bergstrom, I. M. Granara and V. Erickson, / . Org. Chem,, 
7 !18 (1942). 

(6) J. N. Ray and R. Rubinson, / . Chem. SoC1 127, 1018 (1925). 

Higher Amino Alcohols via the Mannich Reaction 

B Y JOSEPH M A T T 1 AND ELLEN P. GUNTHER 

RECEIVED MARCH 18, 1955 

In connection with studies of the reactions of 
higher aliphatic ketones, amino ketones have been 
prepared by means of the Mannich reaction. The 
amino ketones have been reduced to the correspond­
ing amino alcohols and these in turn have been con­
verted to amine and quaternary ammonium salts. 

Amino ketones R C H ( C O R ' ) C H 2 N M e 2 prepared 
by the reaction of higher aliphatic ketones with 
formaldehyde and dimethylamine hydrochloride 
were unstable and could not be distilled. However, 
prompt reduction of the partially purified bases by 
means of lithium aluminum hydride or sodium boro-
hydride afforded the corresponding amino alcohols 
which distilled without decomposition. 

Exhaustive hydrogenation of the amino ketones 
with Raney nickel catalyst a t 200° and 2000 pounds 
pressure gave saturated alcohols. In an experi­
ment involving the dimethylamino ketone derived 
from 2-tridecanone, the alcohol obtained was not 
3-tetradecanol, but was 3-methyl-2-tridecanol, in­
dicating t h a t aminomethylation had occurred2 on 
the methylene group of the long chain adjacent to 
the carbonyl. 

The amino alcohols were t reated with hydrogen 
chloride, methyl chloride and benzyl chloride to 
give the corresponding salts. 

Table I lists the conversions, properties and analy­
ses of the bases and salts. Conversions given for 
the bases represent fractions of reasonable pur i ty; 
the physical constants apply to center cuts. 

Experimental 
A typical preparation is that of 3-dimethvlaminomethyl-2-

heptadecanol, CuH2 9CH(CH2NMe2)CHOHMe. Methyl 
pentadecyl ketone (240 g., 0.95 mole), 3 5 % formaldehyde 
solution (170 g., 2.0 moles) and dimethylamine hydrochlo­
ride (89.1 g., 1.1 moles) were refluxed in one liter of ethanol 
containing 10 ml. of coned, hydrochloric acid for five days. 
After removal of much of the solvent in vacuo, the solution 
was made alkaline and extracted with ether, and the ex­
tract was washed free of dimethylamine. After removal 
of ether, reduction of the crude amino ketone was effected 
at room temperature in methanol solution (250 ml.) by 
dropwise addition, with stirring, of sodium borohydride 
(16.1 g., 0.425 mole) dissolved in a mixture of methanol 
(100 ml.) and 5 % sodium hydroxide solution (50 ml.), 
followed by refluxing for one hour. After dilution with 500 

(1) Virginia Carolina Chemical Corp., Richmond, Va. Address com­
munications regarding this work to H. J. Harwood, Research Divi­
sion, Armour and Co., Chicago, III. 

(2) F. F. BIicke, "Organic Reactions," Vol. I, John Wiley and Sons, 
Inc., New York, N. Y., p. 303. 
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TABLE I 

ALCOHOLS RCH(CHOHRZ)CH2NMe2 AND SALTS [RCH(CHOHR')CH2NMe2R"]Cl FROM KETONES RCHCOR' 
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• M.p. 135-138°. b M.p. 117-120°. ' Crude. 

ml. of water and careful hydrolysis with 200 ml. of concen­
trated hydrochloric acid, the mixture was clarified by addi­
tion of ethanol, and extracted with Skellysolve F to remove 
non-basic material. After removal of ethanol, the residue 
was made alkaline and extracted with Skellysolve F . The 
extract was washed, dried, and fractionally distilled to give 
the crude base in 4 5 % conversion. Pure material was ob­
tained by a second fractionation, b .p . 165-170° at 4 mm. 
Infrared examination of the forerun revealed the presence 
of small amounts of unsaturated alcohol, probably the re­
duction product of the unsaturated ketone arising by de-
amination of the Mannich base. 

A portion of the base obtained from methyl undecyl ke­
tone was reduced at 200° and 2000 pounds pressure with 
Raney nickel catalyst. The product, which was shown by 
infrared examination to contain about .5% ketone, was re­
duced further with sodium in ethanol. Distillation gave a 
liquid, b.p. 100° at 0.2 mm., n25D 1.4446. Infrared ex­
amination showed this to be a secondary alcohol, differing 
from 3-tetradecanol (M25D 1.4428) in its much stronger 
methyl band at 7.3 p. 

Anal. (Galbraith Laboratories, Knoxville, Tenn.) . 
Calcd. for C14H30Q: C, 78.50; H, 14.02. Found: C, 7S.57; 
H, 14.05. 

Salts of the amino alcohols were made by three methods 
depending upon the halide used: (a) the base was mixed 
with an equivalent of benzyl chloride, and warmed for 
several days in an ethyl acetate-methanol mixture; (b) 
the base was heated for several hours at 125° in a bomb with 
excess methyl chloride in methanol; (c) hydrogen chloride 
was passed into a solution of the base in Skellysolve F . 
The products, or alcoholic solutions thereof, were freed of 
starting materials by several washings with Skellysolve F , 
affording analytically pure products. In general, these 
were hygroscopic solids, possessing no definite decom­
position or melting points. 

The salts of bases derived from symmetrical ketones were 
soluble in Skellysolve F, especially in the presence of even 
small amounts of polar solvents. Purification was achieved 
by trituration of the dry solid with Skellysolve F. 

A c k n o w l e d g m e n t . — W e t h a n k M r . L . D . M e t ­
calfe for t h e n i t r o g e n ana ly se s , M r . R . A. R e c k a n d 
c o - w o r k e r s for t h e k e t o n e s , M r . A. E . B r a k e for t h e 

Empi r i ca l 
formula 

Ci 2 H 2 7 NO 
Ci 2 H 2 8 NOCl 
Ci 3 H) 0 NOCl 
CisHwXOCl 

C H H U N O 

C H H 1 8 N O C I 

C I 1 H M N O C I 

C2I Hj 8 NOCl 

Ci 6Hj 6NO 
Ci 6 H 3 6 NOCl 
Ci 7Hj 8NOCI 
C 2JHi 2NOCl 

C M H 1 J N O 

C J J H M N O C I 

C 2 :H l d NOCl 
C 2 7 Hi 0 NOCl 

Ci 8 H 1 9 NO 
CisHwNOCl 
C 2JH 1 7NOCl 

C 2 2H 1 7NO 
C 2 2 H 1 8 NOCl 
C 2 9 H 6 1 NOCl 

C2 6Hs5NO 
C J J H 6 2 N O C 1 

N e u t . 
e q i i v . N i t r o g e n , % 

C-ilcd. F o u n d Ca lcd . F o u n d 

201 200 

229 230 

313 31c 

286 295 

341 360 

398 485 

5 .89 5 . 6 5 
5 .56 5 . 3 8 
4 . 2 7 4 . 1 5 

5 . 27 5 .10 
5 .00 4 . 5 9 
3 . 9 3 3 . 9 2 

4 . 7 7 4 . 7 0 
4 . 5 5 4 . 3 0 
3 .65 3 . 6 6 

4 . 0 0 3 . 9 6 
3 . 8 5 3 . 8 8 
3 . 1 8 3 . 0 2 

4.35 4.00 
3.40 3.60 

3 . 7 1 3 . 4 8 
2 . 9 3 2 . 9 4 

2 , 6 8 2 . 0 8 

Chlor ine , % 
Calcd . F o u n d 

14 .92 15 .60 
14 ,09 13 .95 
10.82 10 .50 

13 .34 13 .20 
12 .67 12 .32 

9 . 9 7 10 .25 

12 .07 1 2 . 2 0 
11 .52 1 1 , 9 5 

9 . 2 4 9 , 2 5 

10 .13 10 .08 
9 ,74 9.9.3 
8 .00 7 .72 

11 .04 11 .58 
8 . 6 1 8 .72 

9 . 3 8 9 .82 
7 . 4 8 

6 , 7 8 6 .54 

in f ra red ana ly se s , a n d D r s . H . J . H a r w o o d a n d E . 
R i p k i n for helpful d i scuss ions . 
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I n an ear l ier p a p e r 3 we r e p o r t e d t h a t t h e a d d i ­
t i on of o n e e q u i v a l e n t of t r i f luoroace t ic ac id t o t w o 
or m o r e e q u i v a l e n t s of p h e n y l l i t h i u m in ref luxing 
e t h e r g a v e n o n e of t h e e x p e c t e d t r i f l u o r o a c e t o p h e n -
one . I n s t e a d s o m e or all of t h e fol lowing c l e a v a g e 
p r o d u c t s were o b t a i n e d : b e n z o i c ac id , b e n z o p h e n -
one , t r i p h e n y l m e t h a n e a n d t e t r a p h e n y l e t h y l e n e . 

I t h a s n o w b e e n f o u n d ( T a b l e I ) t h a t a m i x t u r e 
of t r i f l u o r o a c e t o p h e n o n e a n d b e n z o i c ac id is o b ­
t a i n e d w h e n o n e e q u i v a l e n t of t r i f l uo roace t i c ac id 
is a d d e d t o t w o e q u i v a l e n t s of p h e n y l l i t h i u m 
( S t a n d a r d A d d i t i o n T e c h n i q u e ) a t 0 b . W h e n t h e 
r e a c t i o n t e m p e r a t u r e is dec reased t o —40 or — 6 5 ° , 
t h e y ie ld of k e t o n e is i nc reased a t t h e e x p e n s e of t h e 
c l eavage p r o d u c t , benzo ic ac id . S imi l a r r e a c t i o n s 
w e r e effected u s i n g pe r f l uo rop rop ion i c a n d per -
f luoro-ra-butyr ic ac ids . 

S ince t h e use of t h e s t a n d a r d a d d i t i o n t e c h n i q u e 
in t h e r e a c t i o n b e t w e e n pe r f luoro-w-bu ty r i c ac id 

(1) C o n - r i b u t i o n N o . 943 . P a r t of th is work was pe r fo rmed u n d e r 
C o n t r a c t N o . A T ( 3 0 - l ) - 6 7 0 be tween t he U. S. Atomic E n e r g y C o m ­
mission and the U n i v e r s i t y of P i t t s b u r g h . 

(21 ' '•• -- i into Chemica l Co. , Fe l low, 1953-1954. 
(3) T. I". M c G r a t h and R. Levine , T H I S J O U R N A L , 77, 3634 (1955) 


