CHAPTER II

CELOROMETHYLATION OF SOME BIPHENYL DERIVATIVES
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reduction it gives the methyl derivative.

Chloromethylation can also_ be accomplished by *
the use of chloromethyl ether (CH30CHCl) or dichloromethyl
ether (CH,C10CH,C1) . The reaction often proceeds smoothly.
in the absemnce of a cataiyst. Stannic ¢hloride may be
used as catalyst with less reactive compounds. Carbon
disulphide or other indifferent solvents may be used as
diluents. The chloromethyl ether 1is préferably used in
excess and the reaction proceeds without hydrochlorie acid
and without any catalyst. Large rumber of aromatic hydroxy
compounds and their alkyl ethers have been chloromethylated,
but ot much work appears to have been dore on the
chloromethylation of aromatic p&lyhydro:qr‘compoums. This
may be due to the very reactive nature of these compounds
which gives rise to polymeric products instead o/f the
expected chloromethyl derivatives.

Mndzhoyan and Aroyan'3 studied the effect of the
alkoxy groups in chloromethylation. They chloromethylated
anisole, phenetole, 1sopropylomrbenzém and butyloxybemzere
and they found that the yleld decreases according to the
bulk of the group. While they could isolateu the
- dichloromethyl derivative of aniscle in 90 % yield, the
butyloxybenzere gave only 48 4 dichloromethyl derivative.
Study of Profft and Drux" on chloromethylation of alkoxy
benzer® also leadsto the same comslusion . While they
could get the momchloromethyl derivative of phenetole in
71 4 yield, the amyloxybenzems gave only 59 4 momchloro-
methyl derivative.
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Aromatic cor:'zpounds with more than ore ether
gz:oup react vigorously as expected. Several alkoxy
derivatives of hydroquirore were chloromethylated and
the mom as well as the dichloromethyl derivatives were
isolateds. However, the dimethyl ethers of resorcirol and
catechol did mt give pure produets on chloromethylation.
Negative groups in the polyalkoxy berzene retard the regction
considerably giving rise to chloromethyl derivatives in a
satisfactory manrer. For example,- 2—bromo—§-,5—dimethoxy
bernzylchloride was obtained from 3.h-dimethoxybromobenzere
in good yieldés

Mechanpism : The exact mechzniem of
chloromethylation of benzene and other aromatics with
formaldehyde and hydrogen chloride has mt yet been
elucidated. The previous r:»:apcrts798 on the relative
rate megsurenents for the chloromethylation of aromatie
hydrocarbon show that the resction appeared to imvolve
an electrophilic attack onthe aromatic micleus. It
seeme to mean that the agttacking sgpecies in the rate
determining step is either CH,CL or GH,0H. The latter
has been frequently suggested. The wvarious works on the
mechanign of this regction have been summed up by 0lah
and Tolgyesiz and these are given below.

Ogato and Okam9 studied the rate of
chloromethylation of mesttylere in acetic acid centairing
10 volumes of water at 600 by estimating the consumed
formzldehyde iodimetrically and the consumed chloride
ion. It was confirmed that mesityl carbiml and mesityl

chloride are ir mobile equilibrium under the experimentsal
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c;znd;tioné. Their results are consistant with mechaniem °
which involves a rate determining attack of protonated
formaldehyde on mesitylens followed by the rapid
reversible formation of the chloromethyl compound. In

short they gave the mechanism as follows :

.4 +
CH0 + H z-=—-=-> CH,0H (mobile)
e +
ArH + CH,0H ----> ArCH,0H+ H (slow)
ArCH,0H + HC1 z=--* ArCH,C1 + Ho0 (mobile)

The postulated mechanism explains the effect of
the substituents on the rate, i.e. an electrong releasing
group in an aromatic mucleus facilitates the electro-
philic attack by CH,0H while with the electron
withdrawing group the reverse 1is true‘; fhe formation
of diarylmethane or methylens bridged resins as byproduct
is also applicable in terms of this scheme. According to
this the attack of CH,Cl is improbable.

The same mechanism involving zinc chloride amd
hydrochloric acid as catalysts can be written as follows:

' ol
H-C=0+HCl+ 201, — H-é-OH ZnCl,

+
CH, Q + ]ic:ﬁon] Zrl; & ——
Q‘ cHyCl+ 'Z.n(Jf H,0




or:

32

'-o—Z.nC'Q..

w4 He) ! '+ zncl
C’i? H ? Cli3 CHQ_C + H'LO -+ 4Ln R

H ) -

If the relatiyely stable carbonium ion, HOCHJ,
is formed durirng the course of the reagction, the possible
resonance with HO = CH, wgnld be expected to greétly
stabllize the intermediate ion and to facilitate its
formation. Such an intermediate should exhibit relatively
1ittle steric hindrance for ortho-substitution and assumed
high degree of resonance stabilization of the intermediate
implies that the regction would be highly selective.

Nazarov and Sememvskyi? studying the mechanism
of the halomethylation reaction, also came to this
conclusion, namely that the active 1nteﬁnediate is the
hydroxymethyl cation J:CHonjr.

Arother stromg apgument in favour of EHZOH
mechanisn of chloromethylation lies in the fact that
chloromethylation gives the same isomer distribution as
bromomethylation for a mmber of aromaf_ic compounds. This

indicates a common attackirg species in both reactions,
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If a halometh.ylation proceeded with the participation of
halomethyl ions, then on steiric. grounds, the bromo-
methylation of tolueme,ethylbenzems etec. should result in
wiki’ the formation of less ortho and more para isomer than =
the chloromethylationl%.

The work ‘of Wadane, Trogus and Hess32 reached
in the. same cornclusion that the hydroxymethyl ion is the
intermediate during chloromethylation. They established
the following equilibria in aé:édic media.

pH Equilibrium

. + — 3
below 2.6 Hzc(OH) 2—/— HaC - OH + OH
- + - - +
26145 HoC(O0H); —= HC -0 + OH +H
- . > - +
above 4.5 HoC(OH) ; — HoC(OH)O + H

The mechanism of chloromethylation using
chloromethyl ethers in presence of zine chloride 1s more
complex under the acidie reaction conditions, it is
possible that the dichloromethyl ethers undergo cleavage
or hydrolysis with the formation of the same, reactive
specles as inthe case of chloromethylation with

formaldehyde.

The _role of cat ts,solventg and temperature :
A catalyst may or may mot be required in N
chloromethylation « Catalysts which have been reported
to be very useful are zimnc chloride amd acetic acild. Marmy
.other catalysts such as sulphuric acid, phosphoric acid

and aluminium chloride are also used, though these
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catalysts tend to favour the formation of diarylmethans
derivatives. Inthe chloromethylation of S-nitro
salicylaldehyde 1t is found that unless a large amount of
anhydrous aluminium chloride is used as a catalyst mo
chloromefhylation takes"place}3.

Recently, Drechslerl“ has reported the use of
zinc dust in place of zirnec chloride as a catalyst in
¢hloromethylation without any lowering of the yield. Thus
he has chloromethylated benzens ,toluers and benzyl chloride.

For liquids mo diluent is required, Sometimes
excess of the liquid itself acts as the solvent. For
solids which do not dissolve in hydrochloric acid a
solvent is used. Acetic acid, carbon disulphide, ethylere
dichloride and dioxan aré used as solvents.

The rate of feaction also depends onthe
temperature of t he reaction. A varlety of reaction
temperatures are used depending upon the type of compound
to be chloromethylated. Highly reactive compourdg react
at room temparature or even at 0 while temperatures of
60—70 are faveured for less reactive compounds. Sometimes
reactions are carried out at 140° and under pressure,

-Very little work has been done on the |
ehloromethylation of biphernyl derivatives. Simple piphenyl
has been chloromethylated and the k-chloromethyl and
%,¥-dichloromethyl derivatives have been obtained ”,
4-Methoxybinhenyl 011chloromethylation.gave'the 3-chloro-

methyl derivative « Quelet and Matarrasso 17 successfully

-



chloromethylated 3,3-dimethoxybipheryl and 3,3,k4,K-tetra-
methoxybiphernyl using dioxan: aédisol}vent and obtained the
6,6-dichloromethyl derivatives in 80-90 % yield. They
found that if the chloromethylation was carried out in
acetic acid m pure prod\ict was obtained. Mathai and
Sei:hn:an-i«8 studied the chloromethylation of 4,4-dihydroxy-
biphenyl and '2,21dilwdro:wbipheml and their methyl ethers.
They found that 4,4-dihydroxybipheryl on chloromethylation
in djoxan ard 4,l4-dimethoxybipheryl on chloromethylation
in acetic acid gave 3,3-dichloromethyl derivatives in
almost quantitative yields. Chloromethylation of 2,2-
dihydroxybipheryl 1n acetic acid or dioxan at room
temperature gave only a pasty mass from vwhich mo pure
product could be isplated. 2,2:Dimethoxybiphenyl on
chloromethylation gave 5, 51d1chlorometm1 derivative.

The present work deals with the ehloromethylation
of 2,2,k,%-tetramethoxybiohernyl,2,2) 5 , 5Ltetramethonb1.phery1
and 2,2,6,6-tetramethoxybipheryle

2,2‘;#,¥~Tetréhydrowbiphewl on chloromethylation
with paraformaldehyde in acetic acid or dioxan did rot give
a pure product. Therefore the chloromethylation of its
tetramethyl ether was studied. 2,2)4,4-Tetramethoxybiphenyl
(I) with excess of paraformaldehyde in acetic acid did mot
give a pure product but in dioxan, with excess of
paraformadehyde, at 20 C, it afforded a di{chloromethyl)
derivative (II) which on oxidation with alkaline potassium
permanganate afforded 2,2’,%,4—tetrametho:wbiphemr1

33
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i

5,5-dicarboxylic acid (III). This acid was synthesised
for comparison as folléws $ 2,4-dimethoxy~5~-iodo aceto~
pherore (IV) prepared according to sShah and Se?.'.hu'.aza.‘-‘3 was
oxidised with alkalir potassium permanganate to 2,k4~
dimethoxy~-5-iodo benzoic acid (V). This was esterified
with dimethyl sulphate in acetone and the ester (VI)
obtained subjected to Ullmann reaction. Dimethyl 2,2)k4,k-
tetramethoxybiphenyl-5,5-dicarboxylate (VII) so obtained
when hydrolysed with alkall gave the dscarboxylic acid
(III) described above. '
On heating with acetic anhydride in presence of
fused sodium acetatethe di-(chloromethyl) derivative (II)
gave é,2’,%,‘{—tetramethoxy-5,5f,-diacetoxymethy1bipherwl ’
(VIII) and when heated with hexaminre in chloroform it
gave 2,2)k,%etetramethoxy-5,5-diformylbiphenyl (IX) which
was characterised by the formation of the di-(2,4t-dinitro~-
phenyl] hydrazone) derivative. The di-(chloromethyl)
derivative (II) on reaction with morpholine gave ‘the
coz;responding rannich base (X)h.
Chloromethylation of g", g;, 57, Setetramethoxybiphenyl

, 2,2,5,5-Tetramethoxybipheryl (XI) gave a
di-(chloromethyl) derivative (XII) with‘-excess of
‘parafomaldehyde and hydrogen— chloride in glacial acetic
acid at room temperature. The di-(chloromethyl) derivative
(XII) on oxidation with alkaline potassium permanganate
provided the kmown 2, 2’,5;Sf-tetramethoxybiphenyl-%,l{—
dicarboxylic acid (XIII) as seen by direct comparison with the
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Product obtained . . 26
paccording to Brockmann and Vorbrueggen who 6btained

this acid by the oxidation of 2,2,5,5-tetramethoxy-i,k-
bis-(p-carboxy propioryl) biphenyl (XIV) with sodiun
hypobromite. The diacetoxy_methyl derivative (XV) was
prepared by refluxing the di-(chloromethyl) derivative
(XII) with acetic anhydride and sodium acetate. Sommelet
regetion on the di-(chloromethyl) derivative (XII) gave
the 2,‘2", 9 Ei-tatramethoxy-—h—, Y-difo rmylbipheryl (XVI)
which was characterised by the formation of thé
di-(2,4-dinttrophenylhydrazone) derivative. _The
di-(chloromethyl) derivative (XII) when subjected to
reduction in dioxan with zire and hydrochlorie acid .
afforded 2,2,5,5-tetramethoxy~4,¥~dimethylbipheryl (XVII).
The di-(chloromethyl) bipheryl (XII) on reaction with
morpholim‘gave the corresponding Mannich base (XVIII).
Chloromethylation of 2,216, §’-tetramethoybipheyx;
2,2,6,6-Tetramethoxybipheryl (XIX) on
chloromethylation with excess of parafoimaidehydelin acetic
‘acid at room temperature gave 3;,3'gdi—(chloromethyl)

. bipheryl (XX) which on reduction with zimc and hydrochlorie
ac1d yielded the 3,3-dimethylbiphenyl {i%:, derivative(xi)s
This was confirmed by direct comparison with the product .
obtained through the Ullmann resction on 2,4=-dimethoxy -3~
iodotoluene (XXII) which in turn was prepared by the
Sandmeyer ¢ i'eaction oiiagjéjfg.dimethoma-methyl anilire
(XXIII) according to Mathai and Sethma l ne. The diacetoxy
derivative (XXIV) was prepared by refluxing the

-~
Y
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di—(chloﬁgmethyi) derivative (XX) with acetic anhydride
and sodium acetate on‘a steam bath for 2 hours. The
di—(chloromethyl);depivatIQé (XX) was subjected to
Sommelet reaction and the 3,3-diformyl derivative (XXV);
obtained. This was characterised by the praparatioixaf
its di-(2,4~dinitrophenylhydrazore)., The di-(chloromethyl)
biphenyi‘(xx) on reaction with morpholine gave the
corresponding Mannich base(IXVI), |

- Amother prodict wé.s isolated from the reaction
mixture in the above ¢hloromethylation, the analysis of
which agreed with a tetra-(chloromethyl) derivative (XXVII).
3,3;5,5ﬁTetra-(chloromethyi) structure has been tentatively
assigred to the product as this appears to be the only

possible structure.
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EXPERIMENTAL

Chloromethylation of 2,244 M-tetramethoxybiphenyl :

)y M-Tot ramethoxy =5, 5-di(chloromethyl) bipheryl
Paraformaldehyde (1.2 g. 3 0.03 M ) was taken
in dioxan (10 ml.)and saturated with dry hydrogen chloride
at 20°, 2,24, ¥-Tetramethoxybipheryl (2.74% g« § 0.0L M )

was then added and tle hydrogen chloride gas was passed
for further 10 mimtes. The reaction mixture turned
green. It was kept overnight and the product which
separated was then filtered and crystallised from xyleme,
(0 1900. Y;ield 2.1 2

Analysig ¢ Found s Cy,5840 23 H;5.2 % 3 Cl,18.7 %+
C18H2404C1, reéuires t Cy58.2 25 HySek 2 3 C1,19.1 %o

22254, ¥-Tetramethoxybipheryl -5, 5-dicarboxylic acid :

The above dighloromethyl) derivative (0.5 ge)
was refluxed with potassium permanganate (2 g.) and
sodium hydroxide (10 Z § 10 ml.) for 1 hour. The reaction
mix{:ure vfas filtered hot and the excess of potassium
permanganate was decomposed with sogiium bisulphite. The
filtrate was then acidified.”The precipitated acid after
purification by bicarbonate treatment was crystallised
from ethanol, m.p. 255°.

Apalysis : Found

[ ]

(1',59.5 % $ H,’+.2 %Q
C.lgHJ_gOa requires H 05,5906 % ; H,lf‘oé %0

The aame acid was prepared for comparison as follows :
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2, 4=Dimethoxy-5-lodobenzoic acid
2,4~Dimethoxy—5—iodoacetophemnel ’ (2 g.) ‘was
éuspended in sodium hydroxide (20 ml. , 204 ) and
potassium permanganate (6 g.) was added. The mixture was
| gently refluxed on a wire gauze for 1 hour. The product
obtained on working up as before crystallised from dilute
acetic acid, m.p. 210°~.
Analysis : Found s Cy349 % 3§,2.8 % 5 I,41.2 %.
CgHs0,I  requires : C,35.1 % §H,2.9 % 5 I,41.2 %.

A

Methyl-2,Y4-dimethoxy -5-lodobenzoate :
2,4>Dimethoxy-5-1iodobenzoic acid (1 g.) was

dissolved in acetone (10 ml.) and dimefhyl sulphate ( 1 ml.)
and anhydrous potassium carbonate (3 g.). was added. The
mixturé was ref]:uxed for 2 hours on a steam bath 'and then
poured in water. The separated product was filtered and
erystallised from benzene,m.p.lzof).

Apalysis : Foumd $ Co37e¢4 % § Hy368 % 5 1,391 %o
CioH1110, requires 3 C,37.2% § Ho3e% % § 1,39.4 %,

Dimethyl-2,2,, ¥-tetramethoxy bipheryl-5, 5-dicarboxylate
A mixture o methyl-2,4-dimethoxy~5~iodobenzoate

(1 go) and copper bromze (2 g.) was heated in an oil bath

at 22‘5--‘30o for 2 hours. The mixture was extracted with

benzene and the produ¢t obtained was crystallised from

benzene, m.p. 2000. ,

Analysis : Found $ Coble5 % 5 Hy547 %o

‘C‘Iaoﬂggog requires ¢ C,61.5 % § H,5.4 %.

‘.
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Hydrolysis : '

The above ester (0.3 g.) dissolved in methanol
was hydrolysed by hestipgwwith sodium hydroxide (10 % 3
10 ml.) for 1 hour. The product obtaired on agcidification
crystallised from ethanol, m.p.2'55°. Mixed m.p. with
2,294 ¥-tetramethoxybiphenyl-5, 5-dicarboxylic acid
. described r,aboye was rot depressed.

2,234, K-Tetramethoxy-9, 5=diacetexyme thyibiphenyl :

The di-(chloromethyl) derivative (0.5 g.) was
heated with acetic anhydride (5 ml.) and fused sodium
acetate (2 g.) for 2 hours. on a steam bath. The
regction mixture was poured into water and the produc;i:
obtained crystallised from ~benzenra, MePe 1300.

Analysis : Found 2 Cy63.3% 5 Hy 605 %o
C22Ha¢08 requires s C,63¢2 % § Hy6e2 %o

2,2, 4, ¥-Tetramethoxy -5, 5-diformyl biphepyl :

The 5, 5f-d1chloromethyl derivative (1 g.) was
refluxed with hexsmethylenetetramine (6 g.) in chloroform
(30 ml,) on a steam Wth for 2 hours. The complex product
which separated was decomposed with dilute acetic acid
by refluxing on a wire gauze for 30 mimtes. The product
separating on cooling was crystallised from acetic acid ,
Mepa 2’-1-50. Y
Apalysis : Found $ Co65:4 2 5 Hy5.6 %o
CigH; 804 requires 3 C,65.5% § Hy5.5 %
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k) B

Apsimon et a.l.2°~ who prepared this compourd recently
by a different method, reported -m.p.2380.
The di-(2,b-dinitrophenylhydrazope):

Prepared by heating a mixture of the above
diformyl derivative in alcohol and 2,4-dinitrophenyl-
hydrazinre hydrochloride in alcohol on a steam bath for
30 mimtes. The hydrazore ggpardted was crystallised
from nitrobenzene. It decomposed above 3000.

Analysis s Found : N, 16.6 %.
CaoH24012Ng  requires 3 N, 16.2 %.

2,234, ¥-Totramethoxy -5, 5-di-(morpholiromethyl) biphenyl s

‘ 2, 2’;4,¥~Tetrametkmxy-5, 5.41-(chloromethyl)
bipheryl (0.5 g.) was dissolved in minimum quantity of
benzere ard morpholine (2 ml.) was added. The reaction
mixture was refluxed on a steam bath for 2 hours. Benzene
was removed and the product crystallised from bén;ene—
_petroleum ether, m.p. 156°.

Analysig : Found : N, 6.0 %.

CagHagNa0g requires : N, 5.9 %

Chloromethylation of 2,2,5,55tetramethoxybipheryl:
2,24 5’ . Si-Tétramethog-&, lf’-gi-gcg__lgron‘zetmn biphenyl :
Paraformaldehyde (1.2 g.; 0.03 ¥) in acetic
acid (15 ‘ml.) was saturated with dry hydrogen chloride
and 2,2’,5,5’-'-tetramethoxybiphemi (2.74 gs 5 0.01 M ) was
added and the reaction mixture kept overnight. The

separated product was filtered and crystallised from

2
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xylere in colourless needles, mep. 1920. Yield 2.8 g.
w ¢ Found H c;’sgol % H,5.0 % ; 61’18'9 %0
CigH2oCl20u  requires : C,58.2 4 j H,5s4 3 3 €1,19.1 %,

222,5,9=Tetrapethoxybiphenyl -t ¥=-dicarboxylic_aecid
~ A mixture of 2,2;5,5itetrMethoW “h fedl-
(chloromethyl) bipheryl (045 g.),sodium hydroxide(10 ml. j

e

e

10 Z ) and potassium permangamate (2 g.)was heated gently
on a wire gadze for 1 hour and then filtered. The excess
of potassium permanganate was decomposed with éodium
bisulphite and the filtrate on acidification gave the
4,¥-dicarboxylic acid which was purified through the
bicarbonate and then erystallised from éthaml,m.p.2550.
Apalysis : Found. C,5§.2% i Hylte3 %«

C:8H:80g requires 3 C,59.6 4 5 H,%e6 %.

The same acid was prepared for comparison as
follows : 2,2, 5 ,9-tetramethoxy -k, ¥, bis~( P—carboxypmp ionyl)
biphenyl (9.5 g.) prepared by the succihoylation of
2,2,9,5=tetramethoxybiphenyl according to Brockmann
and Vorbru.eggez:t20 was refluxed with potassium permanganate
(4 go) and sodium hydroxide (20 ml. ; 10 % ) for 30
mirmtes. The produc“t o‘ptaine& on working up as u'sual
crystallised from ethyl alcohol, m.p.~255°.' Mixed mep.
with the acid described above was not &epressed. Broclmann
and Vorbrueggenm reported m.p. 2%4-#60. ,

2,245, 5 =Tetramethoxy-kt,-diacetoxymethylbiphenyl : -

Prepared from k4,4-di-(chloromethyl)derivative,

»
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by refluxing with acetic anhydride and fused sodium .-
acetate, was crystallised from beﬁzem in colourless
needles, mep. 169«-700.

Apalysls s Found .1 G, 634 % 3 Hy 6.1 %4
C2,Hz408 requires 3 C, 63.2 % § Hy, 642 %

2,245, i‘ ~Tetramethoxy=k, ¥=difo ;:'mzl bipheryl 3

The l},*f'-di-(chlorcme%:hyl)‘ derivative (1 g.)
was refluxed with hexamire (6 go) in chloroform (30 ml.)
for. 2 hours and the complex obtained was céecoﬁposed
with dilute acetic gcid by heating gently on a wire gauze
for 2 hours. The product separating on cooling was
erystallised from a¢etic acid in yellow reedles, m.p.zé']e.
Anal ¢ Found t C, 65.1 % § Hy, 5.2 %o
CigH1804 requires s C, 65.5% 5 Hy 5.5 %.

The di- ~dipitrophenylhydrazone) : ’
. | Prepared as usual and crystallised from
nitrobenzerne gave m.p. > 325°. |

Analysis : Fourd 3 N, 16.5 %.

C30H240:2Ng requires s N, 16.2 %.

2,2, 5,5=Tetramethoxy -4, ¥-dimethylbiphenyl
2,2,5,5-Tetramethoxy-l ,~d1-(chloromethyl)
biphenyl was dissolved in dioxan and zime dust (2 g.)
was added. Thls was followed by hydrochloric aci@
(Coree5 ml.) portiorwise. The reaction mixture after
heating for 1 hour on a steam bath was filtered. The
filtrate on dilution provided the dimethyl derivative.

A Y B
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It was cerystallised from ethyl alcohol, m.p. 130 .

Anglysis : Found: : Cy 718 % § Hy 72 %
CigH220, - requires : C, 71.5% § H, 743 %«

Fitcher 2, who prepared the same compound by a
different method, reported mepo 135 .
~Tetramethoxy =k, Ysdi- 1ipomethyl) biphe
2,2,5,5-Tetrane thoxy =l , i{~di~(chloromethyl)

..

biphenyl (0.5 g.) was dissolved .in minimum quantity of
benzers and morpholire (2 ml.) was added and the reaction
mixture heated for 2 hours on a steam bath. Benzer® was
removed and the product obtalned crystallied from -
benzere-petroleum ether, m.p. 1560.

Apalysis ¢ Found $ N, 6l %o
CagH3¢N204 requires : N, 5.9 %Z.

Chloromethylation of 2,2,6,6-tetramethozybiphe
2,2,6,6-Tetramethoxy=3, 31gi -(ehloromethyl ) biphenil 3

Dry hydrogen chloride ‘gas was passed through
paraformaldehyde (1.2 g 5 0.03 M ) in acetic acid (15 ml.)
at room temperature till the paraformaldehyde dissolved
and 2,2,6 6-tetramethoxybiphemrl (2.7% go 3 0.01L M )
was then added. The product separating on keeping over-
night was crystallised from benzene in colourless cubes.
Mepe 200 (decomp.). Yield 2.5 ge _
Apalysis  : Found : c:,58.4 %3 Hy5.7 %3 c;1,1§.o %e
CﬂgHaQOhCla requires 0,58;2 %3 H,f.k %3 C1,19.1 %



49

2,2.6,6-Tetramethoxy=3,3,5, 5=tetra=(chloromethyl) biphenyl s
After removing the 3,3-di-(chloromethyl)biphenyl

from the above reaction mixture, the fii’crate was poured
in water and the separated produci; was crystall;lsed from
petroleun ether in colourless plates, m.p.lloc.

Yield 0.5 g. '

" Apalygis  + Found  : C,51.0.%4 ; H4.3 % § G1,30.0 %.
CooH220,Cly. . requires s C,51.3 % 3 H,4.7 2 3 C1,3043 %

e

2,246,6-Tetramethoxy-3, 3-di-(chloromethyl)
bipheryl (0.5 go) was dissolved in dioxan and zime dust
(2 g.) was added. This was followed by core.hydrochlorie
acid in small lots. The mixture was refluxed on a steam
bath for 1 hour. It was then filtered and the filtrate
on dilution provided the dimethyl derivative. It was
erystallised from light petroleum in cubes,m.p.101’.
Anslysis ¢ Found 2 C, 716 % § Hy7.5 %
CigHz20, requires 3 C, 71.5% § H,7.3 %+

The same dimethyl derivative was prepared by
amther method for comparison as follows
g,k-Dimetho;_q_—iy ~iodotoluene s

2,5-D1metho:w-é—methy1anilim was prepared by
the chloromethylation and reduction of 2,6-dimethoxy-
nitrobenzene according to Mathai and Sethnam. 2,6~
Dmethozqr-j-methylaniline (2 g.) dissolved in hydrochlorie
acid (1:1 *1\5 ml.) was cooled below 50 ardd sodium nitrite



solution (1 g. in 5 ml. water) was added portioimise.

The reaction mixture was kept for 30 mimtes below 5?
Potassium iodide (4 g. in 10 ml. water) was adc.léd to it
and the mixture was kept for 1 hour at room temperature.

It was then heated on a ssteam bath for 1 hour and the
product sepabating on cooling was filtered and erystallised
from light petroleum, m.p. 86‘0. ‘

Analysis : Found : 0,38.’7 %% H,3o7 %. 3 Lk5.6 %
CgHy;I0,  requires s C,38.8 43 H,4e0 % § I,45.7 %

Ullmgon reaction 3 S ,

The above iodo derivative (1 go.) mixed with
copper bronze (2 g.) was heated in an oil bath at
225-350 for 2 hours. The reaction product was extracted
with benzene and crystallised from light petroleum,
m.ps 101°. Mixed m.p. with 2,2,6,6-tetramethoxy-3,37
dimethylbiphenyl described above was not depressed.

2,2,6,6-Tetramethoxy =3, 3=digcetoxymethylbiphenyl

, It was prepared by refluxing the 3,3f-di- ’
(chloromethyl) derivative with acetic aphydride and
fused sodium acetate. The product obtained on pouring
the.reaction mixture in water crystallised from benzene,
MaDe IJEJ{-O.', o
Apnalysig : Found s C, 63.1% § Hy 6.1 %o
C22H2408g requires 3 C, 63.2% § Hy 6.2 %,

{6,6-Tetramethoxy -3, 3-diformylbipheryl @

The 3,3, ~di-(chloromethyl) derivative (1 g.)

-



RS 0

/f F?b\

?} )

F PLTH 2
was dissolved in chloroform (30 ml.), hexamine ;@ g.)tg S/ = ;
was added and the mixture was refluxed on a stemn bath '<£? J
for 2 hours. The separated complex was filtered anﬂﬂ*f’,ﬁ
refluxed with dilute acetic acid for 2 hows, On cooling,
the formyl derivative separated. It crystallised from
ethyl alcohol in colourless reedles, mep. 1520.
Analygis ¢ Found t C, 658 % § Hy St %o

C’.LSH.L806 requires 4 C, 6505 %, § H, 5-5 _%0

The di-(2.4-dinitropherylhydrazone )

' Prépareq as usual am crystallised from
nitrobenzene gave m.pe. 290-910.

Apalysis : Fourd s N, 15.9 7.

0130‘32“1\130_‘_3 requires ¢ N, 16.2 %«

2,2,6,6-Tetramethoxy-3,3=di-(morpholiromethyl) bi henyl :
2,2}6,6-Tetramethoxy-3,3-di-(chloromethyl) bipheryl

(0.5 g.‘;isdissolvad in minimum quantity of toluers and

morpholire (2 ml.) was added. The reaction mixture was

refluxed for 2 hours. Toluene was evaporated and the

product obtained erystallised from benzems-petroleum

ether, m.p. 116",

Analysis : Fourd t N, 6.2 %o

C2¢HagNaOg requires : N, 5.§ %o
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