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MANNICH REACTIONS IliVOLVING THE USE OF 
ACETALDEHYDE , MOl~OCHLOROA CETALDEHYDE 

AND DIOHLOROACETALDEBYDE 

INTRODUCTION 

The ·M:annich reaction consists in the condensation 

of ammonia ~ a primary or secondary amine , u~;~ually as the 

hydrochloride ,. with formaldehy-de and an organic compound 

containing at least. on · active hydr.ogen atom. The ess en· 

t:tal feature of the reaction 18· the replacem.ent of the 

active hydrogen atom by an aminomethyl or substituted 

am1nomethfl group ~ 

The first observation of' this type of candensation 

was made b7 Tollena (6 ~ 7 ), who isolated the tertiary amine 

from ~mmoniurn chloride , formald.ehyde and acetophenone., 

Later Petrenko-1\ritschenko (4 , 5) and cc•workers studied 

further conden$at:tons or this nature but failed to recog

nize the reaction as a general one. 

The recognization that the condensation was of a 

general nature was loft to 'M:annich (2), who in 1917 studied 

the condensation of antipyrine salicylate, formaldehyde and 

ammonium chloride to form a tertiary amine . Further 

studies involving various starting materials served to show 

the condensation was of a general nature and that in most 

cases the product could be predieted .. 
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Although the Mannich reaction has been developed to 

rather a high degree on most classes of organic compounds 

containing hydrogen atoms of pronounced reactivity, very 

little study has been made on aldehydes (l) . This is in 

part due to the fact that the annich bases of aldehyde• 

are in general less stable than their ketone and acid ana

logues . Also , due to the additional reactivity of tho car

bonyl group found in aldehydes , other condensations , such 

as the aldol , e.ra possible . This makes the final p.roduct 

much harder to predict! These factors tend to reduce the 

importance of the aldehyde Mannie~ base.s as satisfactory 

intermediates in organic synthesis ., 

In this investigation three aldehydes w re employed. 

Acetaldehyde had previously been studied to some extent 

by Mannich (3) in 1932. M nnioh ' s work was repeated and 

expanded , as the only .proof of structure he offered on the 

condensation product was an elemental analysis for carbon, 

hydrogen , chlorine and ni t rogen . The two other aldehydes, 

monochloroacetaldehyde· and dichloroacetaldehyde , had never 

been subjected to the Mannioh condensation. 

These three aldehydes are o£ pronounced reactivity 

and may el?ge.ge 1n aldol condensations , polymerization re

actions as well as Manni ch reactions under the conditions 

employed . -Since acetaldehyde has three replaceable hydro

gen atoms on the o(.-carbon atom. monochloroacetaldehyde two 

http:el?ge.ge


a.n.d dichlo:roacetaldehyde one., 1t wail felt· that the pro

ducts obtained would give evidence or the type of reaction 

favored . Manni.eb's wprk with acetaldehyde indicated that 

two hydrogens were · involv~d in a condensation with formal• 

dehyde and dimethylamine hydrochloride , while the third 

hydrogen atom underwent an aldol condensation with formal

dehyde . The purpose of this investigation was to determine 

the type of condensation which predominated as the number 

ot: available hydrogen atoms was reduced on the o(,.ctirbon 

atoms of the aldehydes . 



EXPERil.iENTAL 

.flcetaldehzde Mannich Base : 

In repeating Mannich ' s work on acetaldehyde, 4 . 4 

grams ( . 1 mole) of acetaldehyd.,,. 24 .• 2 grams ( . 32 mole ) of 

37 per cent formalin solution and 17 grams ( . 208 mole) o.!' 

dimethylamine hydrochloride were mixed with cooling in a 

250 ml .. round...bottomed flask . After the initial heat ot 

reaction had subsided, the mixture was allowed to stand at 

room temperature tor 24 hours . At the end ot the reaction 

period,. the odors ot the respEtctive aldehydes had almost 

completely di,sappeared. 

The solution was then transferred to an evaporating 

dish and placed ov.er P205 in a vacuum dess1eator* to re• 

move the exeeas water. Almost a week was required to 

obtain crystals from the aqueous mixture, as the product 

was very hydroseop1o. The large hydrated oryatals were 

dissolved in a minimum of cold dry methanol and repreoipi

tated 'by the addition of acetone. Three such crystalliza

tions followed by washing with chloroform and acetone gave 

the white homogeneous Mannieh base as the. monohydrate . 

The product w~s bydroscopic. 

It was found that the same product could be optai~ 

in a fe\'f hours by making a few change.& in the experimental 

procedure. The sante quanti ties of reactants were employed 

but after standing tor 24 hours , the solution was 



evaporated under reduced pressure . During the evaporation 

the solution as hea'ted on a water bath and care was taken 

to pr vent the temperature fr om rising above 50°c. vVhon 

the evaporation had proceeded to such an extent that no 

more water could be removed at that temperature , the vis

cous mass was washed repeatedly with small quantities of 

dry acetonet This served to remove tbe bulk of the remain

ing water and the mass gradually changed into a white solid 

oake . When this cake was pulverized ,. rewashed with acetone, 

and dried , the yield of crude product was 97 per cent based 

on the acetaldehyde . 

The purified product was analyzed both qualitatively 

and quantitatively and structure confirmed as that postu

lated by Mannich. 



o< 1 o<.. • Di {dimethylaminomethyl) 1.5' • hydroxy Propional
dehyde monohydrate dihydrochloride 

Melting Point (Observed) 105 - 107°0 

Melting Point (Literature) 

Yield (Purified Product ) 

Functional Group Name of Test or 
Tested For Reae;ent Used . Result 

Carbonyl 21 4- dinitrophenyl
Hydrazine Positive 

Fehling ' s Positive 

Alcohol Xanthat e Positive 

Nitro- chromic Positive 

Amine 2- nitro Indandione Positive 

Quantitative Analysis 

Theoretical Found Average 

c =38. 71 38 . 77 , 38... 70 , 38 . 67 . 38 . 71 

H : 8., 66 8 . 77, a . 5a, 8 . 62 8.65 

Cl =25 . 13 25 . 31~ 25, 21, 25•.10 25 . 21 

·ole eight :; 279 . 1 278 . 3 , 279 . 4 , 279,4 279. 0 

Deriv~tive 

2, 4- dinitrophanyl Hydrazone elting Point 167·168°0 

Analysis of Derivative 

Theoretical Found 

c =40 . 87 c = 40 . 65 

H = 5. 72 H = 5. 60 
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The above derivative was prepared according to the 

procedure given in Shriner and F\lson, "Identification of 

Organic Compounds" (7). 

Upon neutra11~ation or the hydrochloride an ex

tremely unpleasant odor wa detected, as the compound waa 

found to be unstable as the free base. However , the free 

amine 1as isolated by neutralization with dilute NaOH and 

evaporation under reduced pressure. The free amine was ex

tracted with a small quantity of chloroform and the ohloro

form removed under r duoed pressure. The colorless needlea 

obtained were found to be oxoeedlingly hydrosoopio and so 

unstable that decompo 1t1on was complete in a few hours. 

Although qualitative tests were made on the free 

base, quantitative data wer impossible. due to the hydro

scopic nature of the compound-. 

Functional Group
Tested For 

Name of Test or 
Roaaent Used Result 

Carbonyl 2,4-dinitrophenyl
Hydr.azine Positive 

Fehling 's Positive 

Alcohol Xanthate Positive 

Nitro-chromio Positive 

Amine 2-nitro Indandione Positive 

Monoehloroaeetaldehyde Mann1 ch Base~ 

The condensation product to be expected from mono

chloroacetaldehyde was rather unpredictable as there were 
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onl y two replaceable hydrogen atoms on tho ~-carbon atom. 

The literature listed no ~-chloro aldehydes having been 

subjected to the Jannich reaction and the influence of the 

chlorine atom on the type of condensation to be t•avored 

was a matter of speculation. Also , the chlorine was in 

the alpha position to the carbonyl and was to be regarded 

as extremely labile and could conceivably be replao d in 

the course of the reaction •. 

In the initial stage of development of this reac

tion, the procedure utilized for the isolation of the 

acetaldehyde Mannieh base was employed. However , the 

yields ere in general less than 10 per cent , regardless 

of the relative proportions of the reactants used. There• 

fore• a study was made to determine a better procedure for 

conductine tbe reaction and a means of isolating th prod

uct in better yields . 

Since monochloroacetaldehyde polymerizes rapidly 

upon standing , method had to be developed whereby it 

could be utilized immediately after its preparation . The 

commercially available stable acetal appeared to offer a 

satisfactory source of the aldehyde . A number of experi

ments ere conducted to determine the most feasible method 

of fre ing the acetal of its aldehyde in a pure form and in 

good yields . The most successful method was to heat the 

chloroacetal dth slightly over the equivalent amount of 
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anhydrous oxalic acid and dis.till the aldehyde directly · 

into the reaction f.lask containing the other reactants , An 

added advantage or this procedure was that no water could 

be produced as a by- product and this method was adaptable 

to no:n- aqueou$ systems . The yields· • based Ol'l the acete.l , 

ranged from 78 to 85 per cent . 

A satisfactory method for conducting the entire re• 

action was to distill the m.onochloroacetaldehyde directly 

into the reaction .flask containing the other reactants di.a

solved in acetic aaid - Using this procedure , yields of 

the crude product ranged from 40 to 50 per oent based on 

the chloroacetal , 

To 30. 5 grams ( . 2 mole') ·or chloroacetal contained i n 

a 200 ml . round- bottomed flask was add.ed 18 , 5 grams ( . 205 

mole) of anhyd;rous oxalic acid . The mixture was heated for 

one hour between 125 and 150°0. then subjected to frac

tionation through a 15 inch Vigroux column. 1fhe aldehyde 

was collected in a 250 ml . round- bottomed flask containing 

16 !! 8 grams (.206 mole) of dimethylamine hydrochlori4e , 6 . 3 

grams ( . 21 mole ) of paraformaldehyde and 20 ml . O·f acetic 

acid as a solvent . VJhen the fraction ot the monochloro• 

acetaldehyde boiling bet een 85 and 87°0 had been distilled 

into the reaction flas k , the flask was connected to a. .:re• 

flux condenser and heated . At the boiling point of the 

mixture the paraformaldehyde dissolved and tho heat of 



10 

reaction was evident by an increased rate of reflux for 10 

to 15 minutes . The heating was continued for one and one

hal!' hours and the solution gradually changed .from color

less to a pale yello • The heating as stopp d, and the 

solution allowed to cool to room temperature . Final cool

ing was carried out in an ice bath. As the solution cooled 

crystals of the annich base separated . In order to com

plete the separation or the product a two fold volume of 

boiling ethyl acetate as added . The product was filtered 

free of the mother liquor and purified by dissolving in 

arm methanol and reprecipitating by the addition o.f ace

tone . Three such reprecipitations resulted in a fine white 

crystalline product . The product was not hydroscopic . 

In some cases it was found that upon the addition of 

ethyl acetate white slurry was formed on the bottom and 

sides of the crystallizing dish rather than the crystalline 

product . However , the crystals ere removed from this 

slurry by washing ith a small volume or 95 per cent ethyl 

alcohol . 

The analysis studies of the product indicated that 

two moles of ro~aldehyde and one mole .of d1methylamine 

hydrochloride had taken part for each mole of monochloro

acetaldehyde . From this information Structure I as con

sidered the most probable . 
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0 0 
II II 

(.,'H2Cl- C-H + 2HCH + { CH3 ) 2 - NH · HCl 

HCl Cl 0• l II 
(CH ) - N - CfL- C - C- H 32 -'1d I 

C~OH 

I 

c<-Ohloro, o<-. (dimethylaminomethyl ), 13 - hydroxy
Propionaldehyde hydrochloride 

Theoretical values given 'below are b sed on struc

ture I . 

Melting Point 

Yield 12.3 grams (Purified Product) 

Functional Group
Tested For 

Name of Test of 
Reagent Used Result 

Carbonyl 2 , 4-dinitrophenyl
Hydrazine Positive 

Fehling ts Positive 

Alcohol Xanthate Positive 

Nitro-chromic Positive 

Amine 2-nitro Indandione Positive 

Quantitative 

Theoretical Found Average 

Ionizable Cl - 17 . 55 17 . 51 , 17 . 48, 17 . 52 17 . 50 

Total Cl - 35. 10 35 . 53~ 35.19 35. 36 
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guantitative (Continued) 

Theroretical Found Average 

Mole weight .... 202 . 06 202 . 4, 202 . 1 , 202. 1 202 . 2 

c -- 35 . 86 35 . 60 , 35. 48 , 35 . 35 35 . 47 

H - 6. 48 6. 51, 6.45, 6. 52 6. 47 

N -- 6 . 96 7 . 02 7. 02 

Derivative 

2,4-dinitrophenyl Hydrazone 1elting Point 180°C 
(wlth decomposition) 

Structure I ~ould ppear to be the logical structure 

to assign to the compound on the basis of analytical and 

functional gro.up data . Ho ever; there remained one other 

possibility, in place of an aldol condensation with the 

second mole of formaldehyde it was conceivable that a ben

zoL, type of eonaenaation might take place (Structure II) . 

This compound ould give the ame functional group data and 

ould be a structural isomer of Structure I . 
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. 0 
HCl H 11 

-~)laa- (CH3 ) 2- N - GH2 ?-c-H 
Cl 

II 

If Structure II were that of the product, then on 

oxidation an ~-keto acid should be produced . However, on 

oxid tion with IDln04 no carbonyl group could be detected 

among the products . 

The free base of the monochloroacetaldehyde product 

as prepared by neutralization of a concentrated aqueous 

solution of the hydrochloride ith dilute NaOH. The solu

tion as evaporated to dryness under reduced pressure and 

the residue extracted with chloroform. Upon evaporation of 

the chloroform, long colorless needles were obtained . The 

free base as found to be very hydroscopic and so unstable 

t hat decomposition was complete in a few hours . 

Due to the extreme hydroscopic nature of the com

pound analytical data could not be compiled and only qual

itative tests ere obtained . These tests served to confirm 

the structure assigned to the compound . 
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Functional Group
Tested For 

name of Test or 
Reagent Used Result 

Carbonyl 2,4-dinitrophenyl
Hydrazine Positive 

Fehling 's Positive 

Alcohol Xanthate Positive 

Nitro-chromic Positive 

Amine 2-nitro Indandione Positive 

Diehloroacetaldehyde Mannich Base : 

As d1chloroacetaldehyde had only ono replaceable 

hydrogen atom on the ~-carbon atom and the product obtain

ed in the condensation with monochloroacetaldehyde showed 

the ~-chlorine atom to be intact, the expected product 

would have Structure III: 

~ ?. ~Cl fl 40 
CHC12C- H + UC -H + (CH3 )2 - NH · RCl _....,.,.._ (CH3 )2- N -C~- 9 - C-n 

Cl 

III 

~~Diohloro,~ (dimethylaminomethyl) 
Acetaldehyde hydrochloride 

To 25 ml . of glacial acetic acid contained in a 250 

ml . round-bottomed flask was added 12. 7 grams (.166 mole } 

of dlmethylamine hydrochloride, 4.65 grams (.155 mole) of 

paraformaldehyde and 17 . 0 grams ( . 15 mole ) of freshly dis

tilled dichloroacetaldehyde. Upon heating the mfxture , a 
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vigorous reaction took place at the boiling point, when the 

paraformaldehyde dissolved . The solution was subjected to 

reflux conditions for one and one-halt hours and the color 

changed f':rom colorless to a palo yellow. ~fuen the mixture 

was allowed to cool,, crystals of' the Mannich base separated. 

The white finely divided crystals were removed by filtra

tion. The mother liquor was treated with twice its volume 

of boiling ethyl ac-etate . This procedure served to bring 

down a f:'lmall crop of crystals . The yield of the crude pro

duct was 15.7 grams or a 43 . 2 per cent yield based on the 

dichloroa-O&taldehyde . 

The crude product was purified by recrystallization 

from boiling acetic acid. Three such recrystallizatione 

were carried out. The product was finally purified by <ilia

solving in warm methanol and reprecipitating by the addi• 

tion of acetone to yield a tine li'hite crystalline lllaas . 

Th e product waa not hydroaeopic . 

On compiling the analytical and functional group 

data on the purified produet it became evident that Struc

ture III was not the true structure, but an additional 

molecule of form~ldehyde must be incorporated within the 

Mannich base. A.s an aldol condensation was not possible in 

this case, the only other alternative was to pos'tulate that 

Structure III must un.d,erg o .a benzoin type of condEmoation 

with an additional rnolecule of formaldehyde (Structure !V) . 
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fuen the reaction as repeated using two moles of formalde

hyde the yield was doublod . 

III IV 

~-Hydroxy , a, S-dichloro , ~(dimethylamino
methyl) Propionaldehyde hydrochloride 

The theoretical values given below are based on 

Structure IV. 

Melting Point 178°C (with decomposition) 

Yield (Purified Product ) 78~ 

Functional Group
Tested For 

Name of Test or 
Reagent Used Result 

Carbonyl 2 , 4-dinitrophenyl
Hydrazine Positive 

Fehling 's Positive 

Alcohol Xanthate Positive 

Nitro- chromic Positive 

Amine 2- nitro Indandione Positive 

Quantitative 

Theoretical Found Average 

Ionizable Cl • 14 ~ 99 15 . 10, 15. 14 1 15. 12 15, 12 

45 , 05 

ole Weight : 2:36 . 5 235 . 7 , 236 . 2 , 235 . 8 235 . 9 

Total 



guantitative (Continued) 

Theoretical Found Average 

c  30.47... :30 .40, 30.40, 30.52 30 .43 

H = 5 .• 11 5.17, 5.19, 5.10 5.15 

N 1: 5.92 5.98 5.98 

Derivative 

2,4-dinitrophenyl Hydrazone r 1ting Point: 
l55°C (with decompositio~ 

If Structure IV were that o:r the product, oxidation 

should produce an ~keto acid and the carbonyl group in 

the oxidation product should yield an appropriate deriva

tive. This procedure was carried out and a 2,4-dinitro

phenyl hydrazone derivative as prepared . 

To 0.5 grams of the M:anoich base dissolved in 5 ml . 

of distilled water was added an excess of a saturated solu

tion of Klmo4• The mixture was stirred and cooled until 

the reaction was complete. The oxoess KMno4 and precipi

tated Mn02 were brought back into aolution by the addition 

of sodium bisulphite. The clear solution was. then made 

slightly acid ith dilute hydrochloric and 2,4-dinitro

phenyl hydrazine reagent added. In few minutes crystal

lization of the derivative was complete. The derivative 

wa retnoved by filtration and recrystallized from 95 per

cent ethyl alcohol. . The melting point and combustion 

analysis of the derivative are given below: 
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T/ Cl 0 0 
.IfCl 1 11 II 

(CH3)2- N - CH2- y - C- C- OH -t-
Cl . l 

HCl Cl 0J 
• I II 

( CH } - N - CH - C - C - C- OH3 2 2 
b1 II 

NNHC>No2 
NO · 2 

f'elting Point . 
Combustion Analysis 

Theoretical Pound 

c : 33 . 51 c : 33.70 

H : 3 . 27 H : 3 . 26 

.· 
On reduction Structure IV should give a 1,2 glycol , 

and as 1,2 glycols are readily detected this reduction was 

carried out. 

To 3 grams of t he dlchloroacetaldehyde Mannich base 

dissolved in 20 ml . of distilled water as added 0 . 5 ml . 

of concentrated hydrochloric acid . To this solution was 

added in small portions and with ~orous stirring, 15 grams 
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of a 2 per cent sodium amalgam. When the reaction was com

plete, the solution was neutralized with dilute sodium 

hydroxide . The neutralized solution was evaporated to 

dryness under reduced pressure and the residue extracted 

with two separate 20 ml . volumes of chloroform. Upon evap· 

oration of the chloroform long colorless needles ere pro

duced . The needles were .collect d and washed t lee w1 th 

small quantities of chloroform and once with distilled 

water . The reduced product as found to be stable at 

ordinary temperatures and was non- hydroseopic . Melting 

point 120°C (with sublimation) . 

The reduced product failed to yield a carbonyl test 

and the Denige test {9), proved the absence of formaldehyde. 

However , when a few of the crystals were placed in a dilute 

aqueou solution of HI04 and allowed to stand for 12 hours , 

a positive test for formaldehyde was obtain d. 

The results of these reactions would substantiate ti» 

structure assigned to the product . 
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The free base of the_diohloroacetaldehyde product 

was found to be only moderately soluble in cold water . It 

was prepared by careful neutralization of 3 grams of the 

hydrochloride dissolved in 5 ml. of distilled water by 3 N 

NaOH, The neutralization was accompanied by stirring and 

cooling . Vfuen neutralization was complete the solution waa 

placed in an ice bath for 30 minutes and colorless cubical 

crystals separated . The crystals were filtered and ashed 

twice with cold water . Although, the freo base was found 

to be unstable on long standing, the product was not hydro

scopic. 

Combustion analysis proved the fre~ base to be the 

monohydrate . 

Melting Point 

Yield . 4 grams 

Functional Group Name of Teat or 
Tented For Re,asen.t Used Result 

Carbonyl 2,4- dini trophenyl
Hydrazine Positive 

Fehling 's Positive 

Alcohol Xanthate Positive 

Nitro- chromic Positive 

Amine 2-nitro Indandione Positive. 
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CombustioJ\ Analysis 

Theoretical Found. 

c =33.04 c • 32.60 

H = a.o7 H • 5.90 

The free base was found to be very soluble in most 

organic solvents and upon dissolving a rew crystals in 

ethyl ether and treating with dry gaseous HCl , the hydro

chloride precipitated. This product was found to give the 

samo melting point aa, the original compound, 178°C with 

decomposition. 

As the benzoin type of condensation r ·ound in the di ... 

chloroacetaldehyde Mannioh base was unexpected, additional 

evidence was sought to substantiate this type or reaction 

under the conditions employed. 

To 4_.07 grams (.05 mole) of dimethylamine hydro

chloride contained in a 200 ml . round...bottomed flask Wal 

added to 5.65 grams (.05 mole of diohloroaoetaldehyda and 

15.9 grams (.,15 mole ) of benzaldehyde . The excess benzal

dehyde served as a solvent~ The mixture as heated under 

conditions of reflux for one hour. Upon cooling a white 

crystalline product separated. The excess benzaldehyde waa 

removed by washing the product twice with 20 ml. quantitiea 

of ethyl ether. 



22 

The product was purii'ied by dissolving in 20 ml. 

of chloroform and repreeipitating by the addition of ethyl 

ether. Three such reprecipitations resulted in a white 

crystalline mass. 

The purified product wa$ found to be very hydro.

soopio and analytical data could not be obtained .. However., 

functional group data were obtained and stable derivative• 

propared• 

Functional . Group
Tested F~or 

Name of Teat or 
Reasent Us·ed Result 

Carbonyl 2,4-dinitrophenyl
Hydraz1ne Positiv• 

Fehling 's Positive 

Alcohol Xanthate Negative 

eerie Nitrate Negative. 

Amine 2-n1tro Indandione Positive 
•

Derivatives 

2,4-din1trophenyl Hydra-zone Melting Point 2eaoo 
(with decomposition) 

2-nltro Indand1onate Melting Point 220°C 
(with decomposition) 

A combustion analysis of the 2-nitro inda.ndionate 

derivative g.avo evidence that the oompound.' vms Structure V. 
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v 

Cl 0 0 . . · Cl 0{101 II 0=11 H· II
(CH ) - N - CH- C

1 
- C- H . C H ( CTL ) - N - CJ:I- C

1 
- C- H 

3 2 I I ' / 0 · 2 I I
Cl + / c, -+- Cl 

- ~ "" c N02 c -no2 ~ q . / \ 

1 o oo o 
Combustion analysis on 2-nitro 1ndandionate derivative . 

Theoretieal Found 

c = 54 . 80 c =54 . 28 

H = 4 . 16 H = 4 . 28 

The benzoin type condensation found in the dichloro

acetaldehyde product hen formaldehyde was used apparently 

did not take place when benzaldehyde was employed. This 

result could be attributed to the reduced reactivity of 

benzaldehyde with respect to formaldehyde . Also, steric 

considerations ould indicate that the introduction of a 
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.. 

phenyl group in the position necessary for a benzoin con

densation was unfavorable.• 

It was felt that the benzaldehyde product {Structure 

.V ) might react further. with formaldehyde to give a benzoin 

type condensation , under the conditions previously employed. 

To 10 ml . of acetic acid contained in a 100 ml . 

round- bottomed flask as added approximately 2 grams (.007 

mole) of the benzaldehyde product and . 45 grams (.015 mole) 

of paraformaldehyde . The mixture was heated under ' condi

tions of reflux for one and one - half hours. The solution 

was allowed ~o cool then treated vdth an excess of a satu

rated solution ot KMn04 . When the reaction waa complete 

the excess KMn04 and precipitated Mn02 were cleared by the 

addition of sodium bisulphite . To the clear solution was 

then added 2,4- dinltrophenyl hydrazine reagent . In a few 

minutea crystallization of the derivative was complete and 

it was removed by filtration . The 2 1 4- dinitrophenyl hydro

zone was purified by recrystallization from 95 per 'cent 

ethyl alcohol.
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1~Cl ? ?, ~ 
(CR3 ) 2 - N - CH- y - C- H + HCH 

Cl 

Cl OH 0 HCl Cl 0 0Hcl I I II • I II II• 
(Cll ) - N - ~ C - CH- C- H + KMnO ~(CH ) - N - CH- C - C- C- OH

32 . 1 4 32 L 
· Cl cl 

Cl 0 0 
~Cl 1 II 11 

(CH ) - N- CH- C - C- 0 - 0H + 
3 2 cl l 

HCl ?1 ~ 
( CH ) - N - CI:I- C - C- C -OH

3 2 

I 

en II 
NNHC>No2 

uo2 

~ ~ 
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Combustion analysis of 2, 4- dinitrophenyl hydrazone deriva

tive .-
Theoretical Found Average 

c • f2 . 60 36 . 70 , 36. 65 36 . 67 

H • 3. 57 3 . 60 , 3 . 48 

The 2 , 4- dinitrophenyl hydrazone was found to have a 

melting point of 194- 196°C. 1 which would indfcate some type 

of reaction had taken place with the formaldehyde . Howeve~ 

combustion analysis failed to confirm the above proposed 

derivative and gave a value between th~ proposed structure 

and the 2,4-dinitrophanyl hydrazone of the oxidized pro

duct from the formaldehyde , dinethylamine hydrochloride 

and dichloroacetaldehyde condensation. 

Unless a completely unexpected carbonyl compound was 

produced as a result of the reaction, it would be reasona~ 

to postulate that an equilibrium must exist in solution. 

When the formaldehyde was added to the benzaldehyde produc~ 

the benzaldehyde would be expected to be at least partially 

repl ced by th more reactive formaldehyde . This line or 

reasoning would account for the carbon and hydrogen values 

obtained and the nearness of the melting points . 

Unfortunately, the lack of time and diehloroacetal

dehyde , prevented fUrther studies on these reactions . 
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DISCUSSION OF RESULTS 

From the products obtained in the reactions carried 

out no generalization could be obtained as to the type of 

condensation favored by the number and degree of reactivity 

of the hydrogen atoms on the o(- carbon atom. However , by 

the use of atomic models it was found that in each case an 

aldol condensation had taken place , the introduction ·of a 

dimethylaminomethyl group in its place would give rise to 

aterlc hindrance . 

In the case of dichloroacetaldehyde the one replace

able hydrogen atom was free to undergo either the Mannieh 

or aldol condensation, but yields upwards of 90 per cent of 

the Mannich base wer.e obtained . Therefore , it would appear 

that the Mannich reaction must take precedence over the 

aldol condensation as long as spacial relationships are 

favorable . 

The ability of the dichloroacetaldehyde Mannich bas e 

to react further with formaldehyde to give a benzoin type 

of condensation, can only be ascribed to the extreme re

activ.ity possessed by the aldehydes taking part . 
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SUM14ARY 

1,· 'l'he Mannioh reaction involving aeetaldehyde,

:formaldehyde and. dimethylamine hydrochloride was re - inves

tigated and a more complete characterization of the product 

obtained, Also, a faster and more complete method ot iso... 

lation was developed . 

2. A new compound was prepared and the structure 

established f:rom the condensation ot monoohloroaoetaldehyde, 

formaldehyde and dimethylamine hydrochloride . 

3 , From the condenaation of diehloroacetaldehyde,. 

formaldehyde and dimethyla.mine hydrochloride a new compound 

was prepared and the structure established . 

4 . The properties of the free bases of oaoh of the 

above compounds were studied and characterized so far as 

possible . 
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