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p-Quinones and hydroquinones [1] possess  high antiviral  act ivi ty in vi t ro  in re la t ion to group-A vi-  
ruses  (strain PR-8).  In this connection the synthesis  and study of the biological act ivi ty of diquinones of 
the diphenyl- and dinaphthylmethane se r i e s  is of in teres t .  These compounds are  vir tual ly  inaccessible  [2- 
4]. Dihydroxy der ivat ives  of the diphenyl- and dinaphthylmethane se r i e s  could se rve  as the most  suitable 
s tar t ing compounds for  the i r  synthesis .  However,  it is not possible to obtain these compounds by this 
method because of the tendency of benzo-  and naphthohydroquinones to fo rm po lymers  upon react ion with 
aldehydes [5]. In this connection we chose monomethyl e thers  of benzo-  and naphthohydroquinones as the 
s tar t ing compounds for  synthesis  of quinones of the diphenyl- and dinaphthylmethane se r i es .  Monomethyl 
e thers  of hydroquinones a re  access ib le .  We used monomethyl e thers  of 2,3-dicblorohydroquinone (I), 2,5- 
dichlorohydroquinone (II), 5,8-dihydronaphthohydroquinone (HI), and naphthohydroquinone (IV) for  react ion.  
One of them (IV) was descr ibed  e a r l i e r  [6]; the three  others  (I-III) were  obtained upon methylation of the 
corresponding hydroquinones.  Compounds (I), (lid and (IV) upon reac t ion  with formaldehyde in the p resence  
of concentrated hydrochlor ic  or  sulfur ic  acid were  t r ans fo rmed  into the dimethyl e thers  of 2,2' , 5 ,5 ' - t e t r a -  
hydroxy-3 ,3 ' ,4 ' - te t rach lorodiphenylmethane  (V), 1 ,1 ' , 4 ,4 ' - t e t r ahydroxy-5 ,5 ' , 8 ,8 ' - t e t r ahydro -2 ,2 ' , -d inaph-  
thylmethane (VI), and 1,1 ' ,4 ,4V.tetrahydroxy-2,2 ' -dinaphthylmethane (VII). Compound (1I) does not r eac t  
under analogous conditions. Upon heating it with formaldehyde in the p resence  of hydrochlor ic  acid in 
acet ic  acid solution we isolated, instead of the expected dimethyl e ther  of 2 ,2 ' , 5 ,5 ' - t e t r ahydroxy-3 ,3 ' , 6 ,6 ' -  
te t rachlorodiphenylmethane,  5 ,8-d ich loro-6-methoxybenzodioxane- l ,3  (VIII), the s t ruc tu re  of which was 
confi rmed by the IR spec t rum:  the absorpt ion band of the hydroxygroup  was absent.  Upon oxidation with 
ni t r ic  acid (V-VII) were  t r ans fo rmed  into the corresponding diquinones: 2 , 2 ' , 5 , 5 ' - t e t r a o x o - 3 , 3 ' , 4 , 4 ' - t e t r a -  
chlorodiphenylmethane (IX), 1,1',  4 ,4 ' - t e t raoxo-5 ,5 '  ,8,8 v- te t rahydro-2 ,2 '-dinaphthylmethane (3;), and 1,1',  
4 ,4 ' - te t raoxo-2 ,2 ' -d inaphthylmethane  (XI) .  Brominat ion of 2,2 ' ,  5 ,5 ' - t e t rahydroxy-4 ,4 ' -d imethyld iphenyl -  
methane [3] forms a compound of the quinhydrone type, which was oxidized with ni t r ic  acid into 2,2' ,5,5 T- 
te t raoxo-3 ,3 '  , 6 ,6 ' - t e t r ab romo-  4,4 ' -dimethyl  diphenylmethane (XID. 

It was shown as a resu l t  of biological investigations that of the synthesized compounds only (V) in 
vi t ro  possesses  weak antiviral  activity:  in a dilution of 1 : 1000 it neu t ra l izes  the effect  of 10 LD100 of 
group-A virus (strain PR-8) .  

E X P E R I M E N T A L  

Monomethyl E the r  of 2,3-Dichlorohydroquinone (i). To a solution of 23 g of 2,3-dichlorohydroquinone 
in 64 rnl of 20% sodium hydroxide solution with s t i r r ing  and a t empera tu re  of 56~ was added in drops 12.2 
ml of dimethyl sulfate.  The reac t ion  mixture  was maintained at the same t empera tu re  for  1 h, and then 
cooled and f i l t e red  f r o m  the admixture  of the dimethyl e ther  of 2,3-dichlorohydroquinone.  The f i l t ra te  was 
acidified with acet ic  acid and the precipi ta te  was separa ted  and r ec rys t aUized  f r o m  water .  Yield was 28%, 
mp 57-59 ~ Found, %" C 43.35; H 3.06; C1 37.06. C?H6C1202. Calculated,  %: C 43.55; H 3.13; C1 36.73. 

Compound ai) was obtained analogously. Yield 72%, mp 94-95 ~ (from 30% acet ic  acid). Found, %: C 
43.39; H 3.11; CI 36.66. C~H8C1202. Calculated, %: C 43.55; H 3.13; C1 36.73. Compound (III) was obtained 
the same as were  (I) and (II). Yield 52%, mp 130 ~ (from 55% acet ic  acid). Found, %: C 75.00; H 6.93. 
CllH1202. Calculated, %: C 74.98; H 6.86. 
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Dimethyl E ther  of 2 ,2 , , 5 ,5 , -Te t r ahydroxy-3 ,3 ' , 4 ,4 ' - t e t r ach lo rod ipheny lme thane  (V). A mixture  of 
3.18 g of (I), 2.5 ml of 34% formaldehyde  solution, and 2.5 ml of hydrochlor ic  acid (d 1.18) was mixed at 75-  
80 ~ for  5 h and lef t  for  24 h at r o o m  t e m p e r a t u r e .  The reac t ion  product  was sepa ra t ed ,  washed with wa te r ,  
and r e c r y s t a l l i z e d  f r o m  a m e t h a n o l - d i o x a n e  mixture .  Yield 42%, mp 255 ~ (decomp.).  Found, %: C 45.30; 
H 3.16; C135.27. C15H12C1404. Calculated,  %: C 45.26; H 3.04; C135.62. 

Dimethyl  E ther  of 1 ,1 , , 4 ,4 , -Te t r ahydroxy-5 ,5 , , 8 ,8 ' - t e t r ahydro -2 ,2 ' -d inaph thy lme thane  (V!). To a so -  
lution of 1.76 g of (HI) in 20 ml of glacia l  acet ic  acid was added 3.7 ml of 34% formaldehyde solution and in 
drops  with s t i r r i ng  at  5-10 ~ was added 2.8 ml of su l fur ic  acid (d 1.83). The reac t ion  m a s s  was s t i r r e d  an 
additional 2 h, and the res idue  was sepa ra ted ,  washed  with wa te r ,  and r e c r y s t a l l i z e d  f r o m  benzene.  Yield 
56%, mp 187-188 ~ Found, %: C 75.1; H 6 .74 .  C23H2404. Calculated,  %: C 75.8; H 6.64. 

Compound (VII) was obtained analogously.  Yield 25%, mp 350 ~ ( f rom benzene).  Found, %: C 76.7; 

H5 .4 .  C2~H2004. Calculated,  %: C 76.75; H5.59 .  

5 ,8 -Dich lo ro -6 -me thoxybenzod ioxane - l , 3  (VIII). A solution of 1.93 g of (II), 1.5 ml of 34% f o r m a l d e -  
hyde solution,  and 1.5 ml of hydrochlor ic  acid (d 1.18) in 10 ml of acet ic  acid was maintained at 75-80 ~ for  
G h and the mix ture  was lef t  at r o o m  t e m p e r a t u r e  for  16 h. The p rec ip i t a te  was separa ted ,  washed with 
wa te r ,  and r e c r y s t a l l i z e d  f r o m  alcohol.  Yield 30%, mp 139.5-140 ~ Found, %: C 46.07; H 3.41; C130.17.  
C8H8C1203. Calculated,  %: C 45.98; H 3.43; C130.16. 

2 ,2 , , 5 ,5 , -Te t r aoxo-3 ,3 ' , 4 ,4 ' - t e t r ach lo rod ipheny lme thane  (IX): To a s o h t [ o n  of 1 g of (V) in 20 ml of 
acetone with intense s t i r r i ng  and at r o o m  t e m p e r a t u r e  in drops was added 2.4 ml of n i t r ic  acid (d 1.4). At 
the end of addition s t i r r ing  was continued an additional 1 h and the p rec ip i ta te  was s epa ra t ed  and r e c r y s t a l -  
l ized  f r o m  acet ic  acid. Yield 36%, mp 170 ~ Found, %: C 42.68; H 1.4; C138.02. C1~H4C1404. Calculated,  
%: C 42.66; H 1.1; C138.75. 

Compound (X) was obtained analogously.  Yield 49%, mp 155-156 ~ (from alcohol).  Found, %: C 76.19; 
H 4.82. C21H1604. Calculated,  %: C 75.89; H 4.85. Compound (XI) was obtained as we re  (IX) and (X). 
Yield 37%, mp 150-155 ~ (decomp.,  f r o m  alcohol) . Found, %: C 76.67; H3.66.  C21Hi20 4. Calculated,  %: C 
76.82; H 3.68. 

2 , 2 ' , 5 , 5 ' - T e t r a o x o - 3 , 3 ' , 6 , 6 ' - t e t r a b r o m o - 4 , 4 ' - d i m e t h y l d i p h e n y l m e t h a n e  (XII). To a suspens ion of 0.7 
g of 2 ,2 ' , 5 ,5 ' - t e t r ahydroxy-4 ,4 ' -d ime thy ld ipheny lme thane  in 40 ml of ch lo ro fo rm with s t i r r ing  in drops  was 
added 1.6 g of  b romine  in 5 ml of ch loroform.  The next day the solvent  was dist i l led,  the res idue  was d i s -  
solved in dioxane, and with intense s t i r r i ng  to it was added 5 ml of n i t r ic  acid (d 1.4). The obtained pa le -  
yellow solution was poured  into water .  The p rec ip i t a te  was s epa ra t ed  and r e c r y s t a l l i z e d  f r o m  acet ic  acid. 
Yield 30%, mp 231-232 ~ Found, %: C 31.49; H 1.4; Br  55.72. C15HsBr404. Calculated,  %; C 31.5; H 1.41; 
Br  55.9. 
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