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ORGANIC PREPARATIONS AND PROCEDURES INT. 6 ( 3 ) ,  123-130 (1974) 

T l l E  PREPARATION O F  DIIIY DROXYDIPIIENYLMETI-IANE D E R I V A T I V E S  CON- 

T A I N I N G  N I T R O  GROUPS. I. SYPMETRICALLY S U B S T I T U T E D  COMPOUNDS 

W. Lotz and V. Bohmer 

Organis ch-chemis ches Ins titut 
de r J ohanne s Gut enb e rg- Unive rs it at 

Mainz, Deut schland 

Only a few nitro-substituted dihydroxydiphenylmethane deriva- 

tives are known, although many of these compounds with other 

Scheme 1 

H S O  
2 + CH20 A 

ii2 R2 R2 

I I1 

a b c d  0 f g h  i j 

R l  = NO2 CH7 NO2 NO2 C 0 2 H  H H NO2 CH20H NO2 

R2 = CH3 NO2 NO2 CO 2 H NO2 CH NO2 L-Bu CH H 3 

Scheme 2 

H SO 
2 + C H 2 0  24, 

I11 

R1 
HO OH 

R2 R2 
I V  

a b c  d e 

R = NO2 NO2 NO2 CH20H NO2 1 

H 
3 N02 C02H CH 3 R2 = CH 

1 2 3  

@ 197'1 by Organic Preparations and procedures, Inc. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
1
4
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



w. LOTZ AND v .  B~HMER 

substituents such as halogen or alkyl groups have been syn- 

thesized. Usually, the nitro compounds are prepared by the 

introduction of nitro groups into dihydroxydiphenylmethane 

derivatives. For example, IIa has been prepared by the nitra- 

tion of IIf 

other substdtuent is displaced by the nitro group. Thus IIc 

can also be obtained from IIh with fuming HNO and IVa is 

formed by treatment of IVd with NaN02 in acetic acid.4 All 

these preparations suffer from many disadvantages; either 

the product is not pure or the yield is poor and the synthe- 

ses always involve too many steps. 

1 and IIc by the nitration of IIg.* Sometimes an- 

3 

Chattaway and GoeppL prepared compound IIg by the 

direct condensation of pnitrophenol with formaldehyde and 

sulfuric acid. Following their procedure, we always obtained 

a mixture of different compounds, from which IIg could be 

isolated in very small amounts. This is not very surprising 

since IIg, like E-nitrophenol, still contains two reactive 

- ortho-positions and therefore can undergo further conden- 

sation reactions. W e  therefore prefer to synthesize IIg by 

the condensation of chloromethylated pnitrophenol with an 

excess of E-nitrophenol. 

Direct condensation of nitrophenols, however, is an 

excellent way to prepare dihydroxydiphenylmethanes lacking 

further reactive ortho- or para-positions. Thus, the start- 

ing nitrophenol should not contain more than one reactive 

position. We recently reported the synthesis of IIa and I Ib  

in this way5 and pointed out that this is the best way to 

prepare IIa compared with the nitration of IIf o r  the treat- 
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DIHYDROXYDIF‘HENYLMETHANE D E R I V A T I V E S  

mont of IIi with lu’a&02 in acetic acid. We have now extended 

this reaction to other nitrophenols, using two general pro- 

cedures : 

a) The condensations of relatively low melting (under 

120°) nitrophenols having only one nitro group were con- 

ducted in the melt with a two-fold amount of aqueous form- 

aldehyde solution and concentrated sulfuric acid. 

b) The condensation of less reactive phenols with two 

nitro groups or with another deactivating substituent such 

as carboxyl group in addition to a nitro group, was perform- 

ed in concentrated sulfuric acid as the solvent and the con- 

densation agent, using a two-fold amount of paraformaldehy- 

de . 
The known decarboxylation of substituted diphenyl- 

methanes6 (Scheme 3) opens a pathway to the synthesis of 

nitro-subs tituted diphenylmethanes still having free ortho- 

or para-positions, which cannot be obtained by the conden- 

sation of chloromethylated nitrophenols with excess nitro- 

phenols (IIj, IVe) and of course also for compound IIg. 

Satisfactory yields, however, are only obtained with com- 

pound IIj. 

Scheme 2 

b 
-2CO2 

(quinoline ) 
C02H C02H 
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w. LOTZ AND v. BBHMER 

EXPERIMENTAL 

Melting points were determined with a Mettler FPl. The 
values reported are the average of three values, differing 
by not more than * 0.2'. Uncorrected values were determined 
by visual observation. All synthesized products are chro- 
matographically (TLC) pure. 

Preparation of IIa. IIb and IVa. A freshly premred hot 

(90") mixture of 10 ml. of 30% formalin (0.1 mole) and 10 ml. 

of conc. H 2 S 0 4  was added to 0.1 mole of the appropriate mol- 

ten nitrophenol. The reaction mixture was kept at 120° for 

2-3 hr. (For the preparation of IIa and IVa lower reaction 

temperatures of about looo can be used). After cooling, the 

obtained reaction product may be purified by immediate re- 

crystallization, but a preliminary purification by dissolut- 

ing the crude material in aqueous NaOH and reprecipitation 

by dropwise addition of the filtered alkaline solution to 

dilute (m), aqueous HC1 is preferable. 

2.2'-Methylenebis(6-nitro-~-cresol) (IIal yields 76% of 

yellow crystals (acetone/ethanol), mp. 183.k0, lite5 mp. 

184'. 

6.6 -Me thy lene bis (4-ni t ro-a-cresol) ( IIb 1 yields 6374 of 
straw colored needles (acetone), mp. 270-271O (dec.), lit. 5 

mp. 270-271O (dec.). 

4.4'-Methylenebis(6-nitro-~-cresol) (IVa) yields 659 of 

yellow crystals (ethanol), mp. 219.h0, mp. 217'. 

Preparation of IIc. IId. IIe. IVb and IVc, A solution of 

0.1 mole of the appropriately substituted nitrophenol and 

126 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
1
4
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



DIHYDROXYDIPHENYLMETHANE DERIVATIVES 

0,1 mole of paraformaldehyde in 80 ml. of conc. l12S04 was 

heated to 60° for 3 hr. The reaction mixture was kept under 

nitrogen atmosphere and constantly stirred. After cooling, 

the mixture was poured into 1 1. of water. The precipitated 

crude product was filtered by suction, carefully washed with 

water and recrystallized. 

Additional remarks on the preparation of IIc, In contrast to 

the above mentioned general procedure, the reaction w a s  per- 

formed in 100 ml. of conc. H2S04. The reaction temperature 

was 100-110' and the reaction time was 5 hr. After 1, 2 and 

3 hr., an additional 0.1 mole of paraformaldehyde was added. 

Additional renrtrks on the preparation of IVb. In contrast to 

the general procedure, the reaction was performed in 100 m l .  

of conc. €I SO4, and the reaction temperature was looo. 2 

2.21-Meth~lenebis(4.6-dinitro~henol) (IIc) yields 5596 of 

pale yellow crystals (glacial acetic acid), mp. 259.5O, 

mp. 253O. 

7.3'-Methylenebis(4-hydroxy-5-nitro-benzoic acid) (IIdl 

yields 65% of yellow crystals (ethanol/dioxane), no definite 

mp., decomposition starting above 300°. 

Anal. Calcd. for C l 5  H 10 N 2 0 C,  47.63; H, 2-66; N, 7.41; 

Found C, 47.48; H, 2.85; N, 7.64; 

3.3 -Methvlenebis 5-nitro-salicylic acid) (IIe 1 y ie lds  68% 

of white crystals (ethanol/dioxane), no definite mp., decom- 

position alowly starting above 320°. 

Anal. Calcd. for C15H10N2010 C, 47.63; H, 2.66; N, 7.41; 

Found C, 47.68; H ,  2.63; N, 7.42; 
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w. LOTZ AND v. B~HMER 

4.4'-Nethvlenebis(2.6-dinitro~henol) (IVbl yields 75% of 

yellow needles (glacial acetic acid), mp. 210.7O (dec.). 

Anal, Calcd. for C,3H8N4010 C, 41.06; H, 2.12; N, 14.74; 

Found C, 41.29; H, 1.99; N, 14.70; 

Diacetate' of IVb yields white crystals (acetone/ethanol), 

mp. 254-256O. 

Anal, Calcd. for C1,H12N4012 C, 43.97; H, 2.61; N, 12.07; 

Found C, 43.72; H, 2.43; N, 11-93; 

5.51-Methvlenebis~3-nitro-salic~lic acid) (IVc) yields 722 

of yellow crystals (ethanol/dioxane) , mp. 283-286O (dec. ) . 
Anal, Calcd. for C15H10N2010 C, 47.63; H, 2.66; N, 7.41; 

Foumd C, 47.73; H, 2.74; N, 7.33; 

Preparation of I I a .  1I.i and IVe, A solution of 0.01 mole 

of IId, IIe or Iyc in 40 ml. of quinoline was heated to 180- 

190° under a nitrogen atmosphere for 5 hr. After cooling, 

the dark solution was poured into 500 ml. of 6N aqueous HC1. 

The precipitated brownish black product was filtered by suc- 

tion, carefully washed with water and dried. The dry mate- 

rial was extracted with petroleum ether (IIj) or with ben- 

zene (me), using a Soxuet apparatus. 

2.21-Meth~lenebis(4-nitro~henol) (IIa) was only detected by 

TLC . 
2.2'-Methylenebis(6-nitro~henol) (IIi), yields 457% of yellow 

needles (petroleum ether), mp. 156.0O. 

Anal, Calcd. for c,3HloN206 c, 53.80; H, 3.47; N, 9.65; 

Found c, 54-08; H, 3.10; N, 9.73; 
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DIHYDROXYDIPHENYLMETHANE DERIVATIVES 

Diacetate7 of IIj y i e l d s  pale y e l l o w  needles ( e t h a n o l / w a -  

t e r ) ,  mp. 126.0'. 

A n a l .  C a l c d .  f o r  C1 7H1 4N208 C,  54.55; €1, 3.77; N, 7-48; 

Found C ,  54.68; H ,  3.82; N, 7.29; 

4.4'-Methylenebis(2-nitro~henol) ( I V e l  y i e l d s  8% of  y e l l o w  

c rys ta l s  (benzene), mp. 227.8O (dec.). 

A n a l ,  C a l c d .  for C 13 I€ 10 N 2 0 6 c, 53-80; H, 3-47; N, 9-65; 

Found C ,  54-05; H, 3.29; N, 9.36; 

D i a c e t a t e '  of  I V e  y i e l d s  pale y e l l o w  c rys ta l s  ( m e t h a n o l / d i -  

oxane), mp. 192.4O. 

A n a l .  C a l c d .  f o r  C 17 H 14 N 2 0 8 C, 54-55,; H e  3.77; N, 7-48; 

Found C ,  54.34; H, 3.62; N, 7.70; 

A c k n o w l e d g e m e n t ,  We are deeply indebted t o  Prof. D r .  H. KPm- 

m e r e r  for s t e a d i l y  suppor t ing  our e f fo r t s  t o  complete t h i s  

paper. 
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