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CHAPTER 1V/

Mannich reaction on some phenolic compounds :- The

- Mannich reaction conéists,in the condensation of a compound
containing at least one hydrogen atom of pronounced
activity with an aldehyde,usually formaldehyde, and ammonia

or a primary or a secondary amine.

B : H + GH,0 fuNHRﬁ’o——-—r—?»BCHZNRR’f H,0
The essential feature of the reaction is the
replacement of the active hydrogen atom byvan aminomethy%
or sﬁbstituted aminomethyl group. Pﬁenols, ketones,
aldehydes, acids, esters, acetylenes, nitrocompounds and
heterécyelic ring systems containing either oxygen, nitrogen
or sulphur are found  to undergo this reaction.

_ A survey of the Mannich reaction upto i941 has
been made by Blickel. )

Mechanigm ¢~ The mechanism of the Mamnich reaction has
not been defihitely’established, Several workers have
however tried to establish the mechanism. Dalglish
suggested a mechanism which~invoives formation of an

a—P-unsaturatéd‘ketone (I) that adds to ammonia. .

4

1+ F.FeBlicke., Organic reactions Vol. I, John Wiley
~ and Sons., New York., 1942, p. 303.
2+ Dalgliesh., J.Am.Chem.Soc., Z1, 1697 .(1949).
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+

0 H 0

4 ®  -H,0 I * R,NH
R'C—CHQ-CHZ -0 > R-C-CH = CH2 -

0

n .
R~C~-CHp ~CH, IR » (1)

t

Quite a different mechanism was proposed by
Alexander3 et al; for the reaction of compounds containing
active methylene group. They made a kinetic study of the
reaction of ethyl malonic zcid with formaldehyde and
dimethylamine and based on their results they proposed a
reaction mechanism in whieh the reaction is considered to
be initialed;by the reversible~additi§n of dimethylamine
and formaldehyde to give dimethylaminomethanol (I). In the
presence of an acid HA, reactive hydrogen bounded addition
complex formation (II) is postulated. A properly oriented
collision of the complex (II) with ethyl malonic acid,
probably in the transitory enol form (III) would produced
water, the conjugate base A and a protonated molecule of
dimethyl amino methyl malonic acid (IV). Reaction of the
proténated molecule with the conjugate base A would give

the free amino acid (V).

3+ Alexander et al., J.Am.Chem.Soc., 71, 4014 (1949).
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CHQO + (CH3)2 NH K" ) > (CH3)2 NQCH20H QQQQQCQ.(I)
o (1)
H H
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( CH3)2 NQCHZ""""'*:‘Q + HA. M(Cﬂs)g N QHZ e HA....(E)
) é-——-— +3 )
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| \ -5 by Som
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| p s
(CH3)2..NQ(332 - C - C\ + HgO + .A (AR X XY T480d a0 (lf‘)
’ ‘ " OH
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l 0H - ' 0
\ /. o /
(CH3)2.N.CH, c - c\ + A wwwwd (CH3)p.N.CHp —--c--—c\ + HA
&
l -, 0O ‘ I OH
2Hs C2H5

(1Iv) (v)



The postulation of enolization step (3) in
the above mechanism was questioned by Grillot ‘at al.
They found that in Mannich reactions 1nvolv1ng optically
active o-nitro mandelic acids the products formed were
also optically‘act;ve. Thus they argued that lack of
racemization rendered inadmissible the emolization
'step postulated. above. waever, this objection. has.
been cleared by the work of Meinwalds et al, who '
'snowed that products obtained- by Grillot et al . Were
not the true Mannich bases (I). They considered the
products as salts and out of the two possible general
structures II‘an@ III they‘cgpclus;vely gave the
‘structure (II) to the products on the results of
infra red absorption spectra and molecular weigﬁg“
determinations carried out on product from

D-o-nitro mandelic acid, formaldehyde and plperidine.

—r

Lo Grlllot., .Am Chem Soc., 2_, 2813 (1950) 3

73, 5598 (1951).
5. Meinwald., Ibid., 25, #85 (1953).
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Liebermann® and Wegner believe that the Mannich
reaction involves a dual catalysis in an amphstéric system
in which the cation Rgﬁrz—‘is forméd from thejgbnﬁénsatien
products of aminz and carbdﬁyl eompound and eqmbinss |
£in2lly with the anion of the reactive hydrogeﬁ‘campoand.
Formatlon of cation is‘iniucad by added acid or‘ﬁy'the
aciéitﬁ-of the reactive hydrégen compound or both. Formation
of the anion is promoted by the base present or by added
alkali or both. The inference that excessive acid would
interfere with the primary condensation of amins and
canboﬁyl eompcuné and‘wo&Ié depréss the ionization tendency
of the reaetive hydrcgeh'compound<and that excaegsive
alkali would decrease or prevent the formation of eation
Ra-N-C- and therefora would obstruct and stop the reaction

ware supported experimentally. Aleo the probabiliﬁy that the

¢o Licbermann and Wagner., J.0rg.Chem., b, 2011 (19%9). .



cation originates in the alkalidene-bis-amine formed from
aldehyde and amine strengthened by demonstration that
methylene bis-amines,used instead of éldehydes and aminss,

produced normal yields.

The scope of Mannich reasction :- A large number of

different types of .compounds have been subjected to this
reaction. Only a few illustrative reactions are given heres

- Reactions with ketones :- A primary amine is the first

product formed from a Mannich reaction in which ammonia or
ammonium salt and formaldehyde react with a ketone, With
simple ketones subsequent action of the primary amine so
formed usually leads to the productlon of secondary amines?
salts of which have been isolated and found to be stable,
but the free bases change to the tertiary amines. In some
instances cyeliec products are obtained from ketone,

8
formaldehyde and ammonia. For example,Mannich and Abdullah

obtained a substituted piperidine from ace%ophenone, ¢
HO SHs
coH:

3 (C€H5COCHLC‘H93 N. HCh.

HC\kCHi:dfzocaHs
( o . w‘l\A“: . e Al

“ o )

¢

formaldehyde and ammonium chloride. _

With aldehydes :- The q-hydrogen atom of .the aldehyde
is réplaced by a substituted amino-methyl group. A secondary
reaction which sometimes occurs involves the simultaneous

introduetion of a methylolsgropp on the g-carbon atom.

g+ Mannich and Abdullah., Ber., 68, 113 (1935).
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With acids and esters :-A number of acids and esters
‘containing highly reactive ﬁydrogen atoms in the a-position
undergo Mannich reaction. When an acid is employed the free
amine base,rather than its salt is used. Decarboxylation of
the acid sometimes takes place. In the Mannich reaction of
acidg with primary amines the first product often undergoes
further condensation to form a tertiary amine.

With phenols Q- Decombe9 conclusively proved that in
 the condensation of a phenol with formaldehyde and secondary
amines the resulting dialkyl aminomethyl group enters the
ortho or para position or both and that in no case it attaches
to oxygen of the hydroxyl group. Brusson10 and co-workers
showed that when phenolic Mannich bases were treated with
acetic anhydride their dimethyl aminomethyl groups @ere

replaced by acetoxy methyl groups.

oW ) oco CHS
(GG cHMENZ)  chgodonc cn0COCH
AcONax
Ac?’_o P
ch, N(CH3), . cn,0coTHy

Although the reaction of phenols with formaldehyde
and secondary amines have been extensively studied,analogous

studies involving primary amines appear to have been limited

’

9. Decombe., Compt.rend.;jigé, 866 (1933).
1o« Brusson et al., J.Am.Chem.Soc., 63, 270 (1941).

i
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to the use of é-aminpethanolll before the related work of
Burke and coworkers. Reaction of equimolecular quantities
of this amine with formaldehyde and certain ortho and

para substituted phenols resulted in erystalline eompounds
having ortho or para P-hydroxy ethyl aminomethyl groups.
Burkelzshowed that whereas the condensation of equimolecular
quantities of para substituted phenols with formaldehyfe and
primary amines gave o-alkylaminomethyl-p-substituted phenols
ﬁhen the reaction was carried out using phenol, formaldehyde
and primary amine in a molar ratio of 1:2:1 respectively

the formation of substituted benzoxazine (I) a new series

of compounds took place. These benzoxazines could be prepared

/ <H,© HzO
L 3
RNHy* 2<H, , £ ' ’
Q : - 2H,0 R R R CH;_NHR

T i1

alternatély2ly from o-alkylamino-p-substituted phenols by
refluxing them with excess of formaldehyde in aleoholic
solution in presence of basié catalyst such as sodium
hydroxide, The benzoxazine derivatives on heating with
hydrochloric acid in alcoholiec solution decompose readlly to
give fogmaldehyde and the corresponding o-alkyl aminomethyl-
P~ Eubstituxed phenols. The same aubthors also showed that a
third kind of produet N,N-bis-(2-hydroxybenzyl)-alkylamines
(ILI) could be directly obtained in the reaction of

e

11+ Brusson., J.Am.Chem.Soc., 58, 1741 (1936).
12+ Burke., J.Am.Chem.Soc., 71, 609 (1949).
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certain ortho para substltuted phenols with formaldehyde

i3
and primary amines When polyhydroxy phenols were

oH Rz OH
¥
Qy- @CHZ- N~ qyz_\[j 2\
5% R

éondensed with formaldehyde and primary-amines poly 1,3~
benzoxazines were formad}u. p-Naphthol and a-naphthol with
formaldehyde and primary amines in a-molar ratlo of 1:2:1
respectively-gavé the cqrresponding naphthoxazino derivativeslf
Reaction with hetéyoqxclic gompounds :~- A number of
heterocyclic systems containing nitrbgen,oxygen or sulphur
have been studled. In the systenms containiﬁg nitrogen atom
such’ as a-picoline and quinaldines the hydrogen of the
a-methyl group is sufficiently reactive to take part in the
Mannich regetion. Thus Tseou te and co-workers found that .the
condensation of a-picoline with formaldéhyde and diethylamine
gave 2-(P—diethyl aminomethyl) pyridine.

) TR0 + . [:::l
. Wz (@GHNH ShcmyN(GHs)

130 Burke., J.im.Chem.Soc., 2k, 602 (1952).

1ye Burke and Wegtherbee., J.Am.Chem.Soc., zg, 4691
(1950) 5 Z4, 3601 (1952).

15+ Tseou., Compt.rend., 192, 1242 (1931).

-
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‘ Manniéh reaction with several pyrrole derivatives
- , - 16
has been studied by Burke and co-workers . Hydrogen on

a~carbon atom was substituted but the resulting Mannich

W H
CHLN\R
R,NH+ <150 l
».-—-—«--“—-———-9_37

bases being unstable, they were cﬁaracterised by their
picrates. )

Nixon and co-workers. - subjected 2-methylfuran to -
Mannich reaction using formaldehyde and :-primary and secondary
amines. In all cases the-gxpected furfuryl amines or their
hydrochlorides were obtained. Several chromonss’® and
:L’lzanrmveesz'9 have been subjected to Mannich reaction and
.tha expected Mannich bases were obtained. These derivatives
are found to be active as powerful central nervous system
stimulants especially on the brain stem, and have a
cardiokinetic and hypertensive actlon.

Hydroxy coumarins have been subjected to Mannich
reaction with primary as well as secondary amino d@rivativeézo,zoa
and the corresponding oxazino or alkyl amino methyl

derivatives have been isolated.

16+ Burke and co-workers., J.Am.Chem.Soc., 76, 129% (1954).
17+ Nixon et al., Ibid., 68, 1198 (1946).

1g. Wiley., Ibid., 73, %205 (1951) 3 7%, 4326 (1952).

19« PuDa Re et al., Nature 181+ 362 (1959) 5 J.Org.Chen.,
25, 1097 (1960).

20+ Desai., J.Org.Chem., 26, 5251 (19612.

205. Patel and Sethna., J.Ind.Chem.Soc., 39, 595 (1962).



In recent years the Maunich reaction has proved
to be an important tool in synthetic organic chemistry. Some
of the Mannich reaction products can be converted into a
varlety of compounds such as acetoxy methyl, methoxymethyl
hydroxymethyl etc. and some of the Mannich bases or their
reduction products are found to be important medicinal
agents.

The most important characteristic\property of
many of the products obtained in the Mannich reaction,
espacially those derived from secéndary amines, is the
decomposition into the amine and unsaturated compound when
subjected to heat or steam distillation. Hovever, when the
active hydrogen atom taking part in the Mannich reaction
is on tertiary carbon atom, then the product cannot decompose
to ethylenic substance.

Mannich ‘et al. found that B-dimethyl aminomethyl
ketone and o-nitrobenzaldehyde reacted to give a product
which upon reduction lost water to form a substituted

quinoline.

cHo CHp ~CHpN(CH3)p, ~ CH=C~CH,N(CH;) ,
+ | — K g, |

COCH . COCHj
CHz
—3
CHZ N( (;H3 ) 2

21+ Mannich et al., Arch.Pharm., 271, 116 (1933).

3




Many Y-subst;tut?d alcohols, obtained from the
Mannich bases, have been wgaely used as local anaesthetics.

Caldwell and Thompsagz have developed a new method
of nuclear methylation of phenols by redueiﬂg the Mannich
bases. Using this method Callin et al.zaach%gved a pootial
synthesis of é,é-xylenol. Piperidines are obtained as
condensation products from one mole of a primary amine two
moles of formaldehyde and two moles of a/k;tone. Synﬂerlg
observed that when Mannich:base in a %Hé/acid solution
was treated with hexamethyiene tetramine the intermediate

guayternary salt decomposed to an aldehfde.

i
[

Az C e

o

5
R-CH,N(CH3), + #($Hs)¢ Wy + CH3 COOH

}

¥

+

(CH3),NH + RCH, - H(CHp)gN; + CH;3C00
+ ég
RCHzN( CHz ) 61‘?3 S RCH%

The intermediate quaternary salts were of the type
encountered in the Sommelet reaction?h. The conversion of
primary and secondary amines to alaéhydes by modified
Sommelet resction was described by Graymore et al..?'5

A number of phenoiic compounds have been
subjected to Mannich reaction with various primary as we%I
. as secondary amines, T~ruzov comparatively less work has been

done on polyhydrie phenols-and biphenols. This may be due

to the extreme reactivity of the polyhydroxy compounds

22+ Caldwell and Thompson., J.Am.Chem.Soc., 61, 765 (1939).
23+ Callin et al., Ibid., 72, 2763 (1950)

2),+ Sommelet Compt.rend., 157, 852 (1913).

25+ Graymore et al., J.Chem.Soc., 1945, 293.
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giving rise to unworkable products. But it is a general
facti2§; reactivity of the hydroxy group can be brought
down by negative substitutents in the phenyl nucleus,

Work of Burke and co-workersl7-in isolating the oxazino
derivatives as the Mannich reaction products from phenol
was a novelty of Mannich reaction. The present work deals
,with the study of the Mannich reaction with some pelyhydrexy
phehnols. ar® biphenols with various amines scuh as benzyl

amine, aniline, dimethylamine, piperidine and morpholine.
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Mannich reaction on #.4:gihydrogy"biphegxl t-
(a) With benzylamine : 4,4:Dihydroxy biphehyl (I) when
trgated_with excess of paraformaldehyde aﬁd 2 moles of
benzylgmine»in alcohol at- room tomperatuyre gave a product
which was found to be insoluble in sodium hydroxide and
very spar}qgly_éolub}e in hydrochlorie acid. ;t_analysed
for two oxazino grqups;VOn_rgfluxing with alcoholice
hydrochloriec acid it gave formaldehyde which was‘
identified by the preparation of its 2,4-dinitrophenyl
hydrazone and another product, highly_soluble ;n sodium
hydroxide and hydrochloric acid, indicating that the sodimm
hydroxide insoluble compound was a- bioxazinyl derivative.
3,3 Dibensyl-2,k,2)4 tetrahydro-6,6b1~(1,3,1,3 benzo-
oxazinyl) (II) structure has therefore been assigned
to the bioxa;;nyl Qeriéative. The_hydrblysed p:oducf,
therefore,should be k4,4 dinydroxy-3,3 dxbenzylaninomethyd
biphenyl (III). On treatment w;t@l?use@‘soqiumﬂgggtate
 and acetic anhydride 4,4 dihydroxy-3,3 dtbenzylaninonethyl
biphenyl affqrdédr%,&zdiacgtoxy-é,é:d;écetoxymgthylv _
biphenyl (IV);'qussonvet al10 obtained the same type of
acgthymethyl derivative_wheanimethyl aminomethyl *
derivative was treated with sodium acetate and acetic
aghydride; With one mole of benzyl amine and excess of
paraformaldehyde only the b{%enzoxaziny; deriVative\(II)
was formed. ) - ‘
(b) With aniline : When h,#ldibydroxy‘biﬁhenyl (I) was
subjectedyto Mannich regction with excess of aﬁiline and

paraformaldehyde in alcohol ay room temperature a product

.
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was obtained which was found to be a bi-oxazinyl derivative
on the basis of its insoluble character in sodium
hydroxide and hydrochloric acid and its analysis for two
benzoxazino groups. 3,3-Diphenyl-2 k4,2 4 tetrahydro-
6,6Zbi—(l,3,1:31benzoxazinyl) structure (V) has therefore
been assigned to the product. On hydrolysis with
aleoholic hydrochloric acid the bibenzoxazinyl derivative
afforded the k4,4 dihydroxy-3,3-dlanilinomethyl biphenyl
(VI) and formaldehyde. 4 4 Dihydroxy-3,3 dianilinomethyl
biphenyl on treatment with acetic anhydride and éodium
acetate gave M,E:diécetoxyls,éldiacetoxymethyl]biphenyl
(IV) deseribed earlier. _

With dimethylamine : 4,4 Dihydroxy=3,3.di-(dimethyl

aminomethyl) biphenyl (VII) was the product obtained when
4141dihydrobeiphenyl (I) was treated with excess of
dimethylamine and paraformaldehyde since it gave the
known %,43d;acetoxy-3,éldiacetoxymethyl biphenyl (IV)

on treatment with acetic .anhydride and sodium acetate.

_ With piperidine : With one mole of piperidine and

paraformaldehyde in alcohol 4,41dihydrqu biphenyl (I)
gave a ﬁroduct which analysed for one piperidinomethyl
group. On further Mannich reaction with excess of
piperidine it gave a product to which H,#Zdihyd:oxy-3,3l
dipiperidinomethy; biphenyl (VIII) structure has been
assigned on the basis of the formation of the known
4,%1diacetoxy—3,éldiacetoxymethyl biphenyl (IV) with
acetic anhydride and sodium acetate. #,thihydroxy—3—
piperidinomethyl biphenyl (IX} structure has therefore

been assigned to the mohopiperidinomethyl derivative.
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{e) Withimorgholine : h,E;Dihydroxy—é;morpholinomethyl
biphenyl (XI) structure has been assigned to the product
obtained when H,%zdihyqrbxy biphenyl (I) was subjected to
, Mannich reaction with one molg of mqppholine and excess
of paraformaldehyde in algohol at room tempe;ature because
on further Mannich reaction with excess of morpholine it
gave k4,4 dihydroxy-3,3 dimorpholinomethyl biphenyl (X)
which gave the known.4,%:diaqétoxy—3,3:diacetoxymethyl
biphenyl (IV) with sodium acetate énd acetic anhydride.
The same &,41dihydroxy-3,éidimprphglinnmethyl.biphenyl (x)
was also obtained when_h,%:dihydroxyubiphenyl (I) was
subjected to Mannich'reaction with excess of morpholine
and paraformaldehyde in alcohol.

I 4—D1methoxy biphenyl did not undergo Mannich
reaction with any of the primary or secondary amlnes and
paraformaldehyde. .. _

Attempted Mannich reactlon on_ 2, 2l 1hzdroxx biphenyl

‘the above

2 Z—Dihydroxy Dbiphenyl on Mannich reactlon with primary

as well as secondary amines and paraformaldehyde in
alcohol gave = pasty pro@uctsfrom which no pure prqduct
?quldvbe_isolated, Its*dimethyl_ephefagga not undergo
Manniqh :eaptiop.wiph any of theﬂpriméry or secondary

amines and paraformaldehyde in aleohol. o
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EX P ERIMENTAL

Mannich regctlon o, k,h-dihxdroggbiphegxl s
61315- -dibenzyl-2,4-dik dro -1,3-benzoxazinyl) :- To a

mixture of paraformaldehyde (1.5 g« 3 0.05 moles) and"
ben2y1amine (3 2 g+ 3 0,03 moles) in alecohol (20 cace )
’flnely pcwdered 4, #—dihydroxyblphenyl (1.85 g. ; 0,01 mole)
in alcochol (29 ce.c.) was added and the reaction mixture
kept’qve:pighyratAroog'temperatqre}‘The sélven@ was
allowed to ggapoqate“and the pasty product was dissolved
in benzene énq_filteﬁed;”?he solid obtained on removal of
the solvent from the fi;trate cryspa}lisgd from benzene-
petroleun ether in white needlke s, h.p;IQE?;'Yield'l.5 2
fhe product ‘was sliwhtly soluble-in hydrochloric acid,
but .insoluble - -in sodium hydroxide.

' Analysis : 4,896 mg. of the substance gave
14, 402 mg. of carbon dioxide and 2.648 ng. of water.
8. 292 mg. of the same substance gave 0.463 cec. of -nitrogen
. at 29 and 748 mm. pressure. _
H=6.1¢%

Found  : C =803 % ; 3 N= 642 %
C30H2aN20, requires 2 C =807 ;3 H=637% 3 N=6.37%

4 4" Dihydroxy -3,3-di-(benzylaminomethyl) biphenyl:- The

~above bi-benzoxazinyl derivative (1 g.) was refluxed with
alcoholic hydrochlorie acid (10:5) on a wire gauze in a

“ distilling flask and the distillate was collected in
water (éf_c.c.). More aleoholic acid (20 e.c. j 1l:1 by
volume) was added amd the distillation was continued

till a solid began to separate out in the distilling

»



flask. It was diésqlmed by the addition of more ethanol
and the solution was neutralised with just sufficient -
sodium carbonate solution. The white solid obtained
ecrystallised from benzene, MePe 112 .

Analysis : h.76k ng. of the substance gave
13 782 mg o of carbon dioxide and 2.900 mg. of water.
94286 mg. of the same substance gave O. 533 c.ce of

nitrogen at 33» and 750 mm. pressure.

Found 1 C=79.07 s H=6.8% 3 N=6.37%.
CogHagN,0, requires s C=79.27 5 H= 667 3§ N= 6.6 %.

~ Treatment of a portlon of the distillate with

2 h-dlnltrophenyl hydrazine gave a yellow crystalline
product whlph erstall;sed_f?omMethanQ;‘in bright yellow
needles,xm,p.‘léé?,_Mixed»m.p, with an authentie épeqimen
of thé z,kvdinitrophenyl hydrazone of formaldehyde was
not depressed. -

4, Q—Dxacetoxy—B 3»&1 (acetoxvmethvl) biphegx_ i
| 5,&-Dihydroxy—3,3-@1f(bgnzylgminomethyi)‘b;ppenyl (0.5 g4)

was heated with acetic anhydride (5'c.c.) and fused sodium
acetate (1 g.) for 2 hours on a steanm bath. The solid
obtained on adding the reaction mixture to water
erystallised from acetic acid in néedles mpe 145
Analysis # 396 mg. of the substance gave
10.310 mg. of carbon dioxide and 2. 172 mg. of water.,
Pound +C=64.07% 5 H= 5.5 7.
C22H,,0g  requires : C = 63;5 % 3 H =-%;3 %a

L 13
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_ 6~61Bi—n.— henyl-2 &-di dro-1 “—benzoxazi 1) :-
Paraformaldehyde (0.9 g._;»O.Qﬁ mole) was dissolved in
absolute alcohol (5 c,q.) containing potassium hydroxide
(0.01 g.) by genﬁle warming. Amiline (2.2 ml. j; 0.025 mole)
and absolute alcohol (5 c.c.) were then added to the
reagtion_mixture.‘4,#;diﬁjdroxybiph¢nyl(l.85 g; ; 0.01 mole)
iﬁ.alcpyol (15 c.c;) was added and‘the‘pegction.mixture
was kept overnight;‘ipe alcohol was QVapprated off and
the paste obtained:wgs triturated with petroleum ether
(bep. 40560é)jand then extracted with benzene; fhe residue
obtained after the removal of benzene on repeated
crystalllsatlons from benzene-petroleum ether mixture
gave needles, m.p. 205 . . ‘

It was insoluble in sodium hydroxide and

sllghtly soluble in hydrochlorlc acid.

Analysis : 4.462 mg. of the substance gave
13 010 mg. of carbon dioxide and 2. 274 mg .« of water.
8.910 ‘mg . of the same substance gave 0.524 CaCs of nitrogen
at éé and 750 mm. pressure. )

Found ~ : G = 7946 % 3 H= 5,? %
CpgHo,No0Op requires : C = 80.0 % H= 5.? %

N 6.5 %c
N = 607 %0

we

s
“he

- Along with thé SxazinqJderivative“sdme_whiteA
crystalline product thchﬂwas highly sqluble ip\petrpleum
eﬁher_(b;p, MO—§QO) was also isolated which was found to
be identical with the Schiffé bases obtained when -aniline
was condensed with paraformaldéhyde in alcohél, m.p. 1400.
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_ 'Analisis Y{ 74990 mg. of the substance gave
O.§§ c.ce of nitrogen at.é30Q and ?50 mm. pressure.
‘ Found  : N = léfl % ’
CyH,N  requires : N = 13.3 4.

4,4 Dihydroxy-3,3-di-(anilinomethyl) biphenyl :- To

the above bl—benZOKazinyl derivative (1 g.), aleoholic

A\l

hydrochlorvc acid 15 c.c.(2 1) was added and the reaction
mixture distilled on a wire gauze, the distillate was
colleqtgd'ip water.‘quipg the course of the @istil;ation
dilute aleohol (20 clg,'g‘lzl‘by~volum§)‘was added and
thekd;sti11ation wés stopped after a solid began to
separate out in the distilling flask. The solutipnﬂwas
neutralised With Just sufficient quantity of sodium
bicarbonate _solution, and the precipltate crystallised
from benzene in white needles, mePe 150 .

- Apalysis : h.406 mg. of the ‘substance gave
12 670 mg._of carbon dioxide and 2. 556 mg + of water.
9 086 mg. of the same substance gave 0.574 c.c. of nitrogen

at 31 C and 749 mm . pressure.

Found 3 ‘-78..‘5%; = 6.9% 5 N=17.0%.
CogHzy0,N, requires : C = 78.8 % 3 H=6.2% 3 N = 7.1 %.

When the above anllinomethyl derivaxive was
treated with sodlum acetate and acetic anhydrlde afforded
%,4—§igcetoxy-3,3—Qigcethymethyl biphenyl identical with

the one described earlier.
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. Mannich reaction on k% dilydroxy biphenyl with

dimethyl amine i k4,4 Dihydroxy-3,3-di-(dimethyl-Jamino-

methyl) biphenyl 2= Paraformaldehyde (0.9 g. j 0.03 mole)
;J\. '

was dissolved in warm alcohol (10 c.c.) and dimethylamine

(3 C.Ca 3 37 7 aqueous solution O. 03 mole) was added
gradually with external cooling. b M—Dihydroxy biphenyl
(1.85 g« 5 O. 01 mole) in 15 c.co alcohol was then added
aedAkept overnlght at room tempe?ature. The product
separated out was collecfed and crystallised from benzene
in white cubes, m ;p; 1650; o o _

It was soluble in hydrochloric acid as well as

sodium hydroxide. B i}

: _ Analysis 5 996 mg. of the substance gave

15 870 mg. of carbon dioxide and k.40 mg. of water. .

.784 mg. of the same substance gave 0.752 c.¢. of nitrogen
.at 33 C and 750 ™mm., pressure. . “

72 2 ¢ H

] Found. A' ) 1 C = ; = 801 % H = 9o)+ %o
c_-l:gquﬂzoz requires 1 0= 72, 0 7 H = 8.0 ¢ § N = 9.3 %a

- Treatment of the above di- (dlmethyl)aminemethyﬁ)
derivative with sodium- acetate and acetic anhydride gave
the known % 4—diacetoxy-3 3-diacetoxymethyl biphenyl.

by thihvdroxy—3 3—di-piperidinomethyl biphenyl :- To a

mixture of paraformaldehyde (0.9 ge 5 0.03 mole) and

piperidlne (2 1g. 3 O. 025 mole) in aleohol (20 c.c.)

L 4-éihydroxy ‘biphenyl (1. 85 ge. 3 0.01 mole) in 20 c.c.
: the. mixtuvre

of alcohel was addedfand kept overnlght at room temperature.

The solvent was evaporated off and the pasty prodnct was



extracted with benzene. Benzene was evaporated off and
the product was crystallised from benzené~petroleum ether
mlxture..M.P. 158 . It was soluble in hydrochlorlc acld
as well as sodium hydroxlde.
_ Analxsis 3 4,668 mg. of the substance gave
12.988 mg. of the carbon dioxide and 3.400 mg. of water.
.310 mge of the same substance gave Os 55# CeCe of
nitrogen at 32 C and 750 mn o pressure. '
Found  : C 75.9 % 3 H= 8 1% ;
| 75.8% H= 8.4 %

it

L~ 1]
=

= 7-1*' %‘
7."" %o

’vc

Co uH3202N2 requii'es s+ C

-
-

~On refluxing with sodlum acetate and acetic ’
anhydride tha above dl—piperidinomethyl derivative gave
&1%-dlgcetoxy&3,3—di—acetoxymethylbiphenyl described

earlier.j

# #aDi zdroxy—3 Qiperidinomethvl blphenyl :t- To a

mixture of paraformaldehyde (O 3 g« 3 0.01 mole) and
piperidine (O 85 g« 3 0.01 mole) in alcohol (15 CaCa)
h,%fdihydrpxybiphepyl (l,85_g. 3 0.01 mole) in 20 c.c.
alqgﬁol'uas added and kept overnight. The alcohol was
evaporated off and the product obtained was crystallised
from benzene in long needles m.p. 218 .

 Analysis : 4.28% mg. of the substance gave
1l 968 ng. of carbon dioxide and 2.?9# mg . of water.
8.662 mg. of the same substance gave 0.385 ce.co Of
nitrogen at 35“G¢and 753 mm. pressure.
'}6.2 % 3 H
76.3 %

it
i
It

4.9 %Z.
1!'.9 %o

7.3 %
74 %

ﬁounq o8

Tme
Tme

it
i

H

-,
“we

=
]

c
CL7H1 903N I‘equ:i.res : C



The above pipe;;dinémethyl biphenyl derivative
was again treated with excess of paraformaldehyde and
piperidine in alcohol at room temperature and working up
as usual gave crystals of 4 %-dlhydroxy—3,3-d1-piperidino—
methyl biphenyl. M.P. and mlxed m.p. with the product

obtained earlier was not depressed.

o 4,#—Di§zdrogx 3,3—di—m0rphollnomethzl biphenxl i- To
a solution of 4,4;d1hydgoxy biphenyl (1.85 g. 3 0.0l mole)

in aleohol (15 c;c.)'paraformaldehyde (0.9 g+ 3 0.03 mole)
and morpholine (2.2 g. j 0.025 mole) in alcohol (15 c.c.)
was added and kept o?ernight. Alcohol was evaporated off
and the product obtainedﬁwas_crystallised from benzene in
white cubes. M.P. 1870._It_was soluble in sodium hydroxide
and alsq in hy@rsthoric acid, ]

_ Analysis 4.460‘mg. of the substance gave
11.314 mg . of carbon dioxide and 2.720 mg. of water.
9416 mg. of the same substance gave 0. 633 Ce.Ce OF

nitrogen at 32 ° and 754 mm., pressure.

Found C=69.2% 3 H=68% 35 N=7.5%.
CoaHoglp0, requires : C =68.8% 3 H=7.3% 3 N=7.34%.

~ The above diamorphollnomethyl derlvatlve on
treatment with sodium acetate and acetic anhydride
afforded h,hfdiacetoxy~3,3-dlacetqumgthy; biphenyl
identical with the one obtained earlier. .

4.41Dihydroxy—3gmo:pho;;nomethyl biphenyl :~ To a
solution of 4,4 dihydroxy biphenyl (1.85 g. 3 0.0l mole)

in aleohol (15 c.c.) a mixture of paraformaldehyde (03 g3
0.01 mole) and morpholin® (0.85 g. ; 0.01 mole) was added



slowly and the mixture kept overnight. The solvent was
evaporated off and the product obtained was crystalllsed
from benzene, m.p. 218 o« It was soluble in hydrochlorlc
acid and also ;a sodium hydroxide.

Analysis :_ﬁ.%?% mg. of the substance gave
/ 11.794 mg. of carbon dioxide and é.818 mg. of water.
6.732 mg. of the same substance gave 0.296 c.c. of

nitrogen at 34 C and 753 M. Pressure.

Found :C=71,6%;H=7.0%;N=’+.8%.
Ci9Hy 903N requires :C=71.7% ; H=6.7% ;5 N =4.9 4.

§ ~‘$he.abovg_morphol@nomethyl dg:ivative on further
Mannich reaction with éxcgss of paraformaldehyde and
~morpholine gave the 5’3L@orpho;inpmgthyl derivative. M.P.
and mixed m;p. with the product obtalned earlier was not
‘depressed.

~ Attempted Mannlch reactlon on b, h-dlmethoxy biphenyl: -

Paraformaldehyde (1.2.g. ; 0.04 moles) was dissolved in
absolute aleohol (10 c;q, containing 0;1 g. of potassium
hydroxide) by gentle warming. Benzylamine (3;3 CeCu 3

0.0:;, mole) was then added to the reaction mixture. _
&,leimétﬁoxy_biphenyl (2.1 g; H Q;Ol mole) was added and
the reaction mixture refluxed on a steam bath for 4 hrs.
On cooling the original product separated out. The same
result was seen when other amino derivatives like aniline,
dimethylamine, piperidine and‘mérpholinelwera used.

Attempted Mannich reaction on 2,2-dihydroxybiphenyls -

To a mixture of paraformaldehyde (0.6 g. j 0.02 mole) and

(Y
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2,21dihydroxybiphenyl (1.8 g« 5 0.0L mole) in absolute
aleohol (10 c.e.) benzylamine (2.2 c.c. ; 0.02 mole) was
added. The reaction mixture kept overnight. O; evaporation
of the solvent pasty product was obtained from which
no pure product could be isolated.

_ The expgrimenf was repeated with dimethylamine
instead of benzylamine bgt the same type of pasty mass
was obtaineq f:bm which no pure product could be isolated.

Mannich reaction on 2,2’dimethoxy biphenyl with

benzylamine and dimethylamine did not succeed.



