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APPENDIX

Synthesis of some Blquinolvls

Having synthesised the oxygen heteroeyelies such 

as blflavoryls from the bipheryl derivatives, it was 

thought of interest to synthesise nitrogen heteroeyelies 

such as biquinolyl derivatives of known orientation from 

the diaminobipheryls described in chapter V.

Huisgen reported the synthesis of 6,6-diahloro-
5.5- biquinolyl by boiling 5-iodQ-6-chloroquinoline with

2
copper bronze in nitrobenzene. Similarly Mehta and Mehta 
reported the synthesis of 2,2-dimethoxy-1f,^-dimethyl-3,3- 

biquinolyl from 3 -bromo -2-me thoxy me thy Iqui no li re by 

heating with copper bronze in diphenyl ether.

Several symmetrical and unsymmetrical biquinolyls 

have been synthesised from the ami no biphenyls by Skraup 
synthesis3.

Thus Skraup reaction applied to benzidine gives
/ 4- /

6.6- biquinolyl and o-tolidina gives 8,8-dimethy1-6,6-
5biquinolyl • When crotonaldehyde is substituted for 

glycerine in the Skraup synthesis with benzidine 2,2- 
dimet hy 1 -6,6-bi qui no ly 1 is obtaired6. Fischer7 obtained 

6,8-biquinolyl when 2,i/-diaminobiphenyl was subjected to 

the above reaction. Several derivatives of 8,8-biquinolyl

have been prepared by the Skraup reaction on appropriate
$derivatives of 2,2-diamino biphenyl. These include 8,$^- 

^3^ 5,5-dimethyl-,8 5,5-dlearboxy-,9 7,7-dimethyl- and
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5,7,7-te t rame thy l'-1 8,8-biqui roly 1 •

Similarly 2,3-diamiroblphexyl on Sfcraup reaction

gave 5,8- and 7,8-biqulrolyl while 3,3-di ami ro biphenyl
/ / *

gave 7,7- and 5,7-biquirolyl *
12 _

Gopalchari and Dhar obtained 8,8-dimethoxy-

5.5- biquirolyl from 3,3-diamiro-1f,^-dimethoxybipheryl*
13 ,Sivaramakrishnan and Suntharikar obtained 8,8-dimethDx>-

, / m-
6.6- biquirolyl from o-dianisidine. Case and Sick

reported the preparation of 6,7-biquino lyl from 3,*f-diamiro 

bipheqyl*

Biquirolyls have also been synthesised by 

other methods.
15Sivaramakri shnan and Suntharikar reported the 

synthesis of V,4-dibydroxy-2,2-dimethyl-8,8-dimethoxy-

6,6-biquirolyl from o-dianisidine by condensation with 

aeetoaeetic ester in methyl alcohol and subsequent 

cydisation of the ethyl-3,3-dimethoxybiphenyline-4,if- 

bis(fe-^niroprotonate) thus obtained in diphenyl ether.
' tpiS-dikyclToKy /

They also sy nt he si sed^ 7,7-die hloro-2,2-dim ethyl-6,6- 

biquirolyl from m-dichloro benzidine by the same method.

By refluxing a mixture of benzidine in con. 

hydrochloric acid with a solution of paraldehyde in 

acetone saturated with dry hydrogen chloride at low 
temperature, Ardasheve and Malina*6 prepared 2,2^,4- 

tetramethyl-6,6-biquirolyl. By the same method they also 
synthesised 2,2/,1f,l/-tetramethyl-8,8-dimethoxy- and 2,2',4-,^, 

8,8-hexame thyl-6,6-biqulroly 1 from 3,3-dimethoxy-*f,¥- 

di ami no biphenyl and tolldine respectively.
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2,2-Biquinolyls can be synthesised toy heating 

a mixture of an appropriate quinoline derivative with
x 7palladium on carbon at high temperatures* Rapoport et a! 

prepared 8,8-dimethyl- and 6,6-dimethoxy-2,2-biquinolyl 

by this method*

Catalytic reduction of a bromoquinoline can give 

rise to a biquinolyl* Thus 7,7- and 5,5-biquinolyl have 

'been prepared by the catalytic reduction of 7- and 5- 
bromoquinoline respectively18’1-9, t

Apart from the methods already described, other 

approaches to the synthesis of biquinolyls are possible 

toy starting with a suitable biphenyl derivatives and by 

applying the methods used for the synthesis of quinoline
i

derivatives*

The present work deals with the synthesis of 

tetrametboxy-5,5-,6,6- and 7,7-biquinolyl from diamino- 

biphenyl derivatives by the Skraup synthesis*
Synthesis of 6,6'.818-tetramethoxy-5,5-biquinolyl

A mixture of 2,2^,4-tetramethoxy-5,5-diamino- 

bipheryl Cl), anhydrous glycerol, nitrobenzene, ferrous

' sulphate and con,sulphuric acid was heated 4n an oil bath 
oat 130-4-0 for 2 hours* The reaction mixture was diluted 

with water and made alkaline when a product was obtained 
to which 6,6/,8,8-tetramethoxy-5,5-biquinolyl(tS) structure 

has been assigned as the cyclisation can take place only 

in one position*

\
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;gp?&Msls of 5.5''r8T8»tatraBiethoxy»6.6»blgulnQlvl

A mixture of 2,2', 5,5-te trame thoxy -4,4-di ami no - 

bipheiyl (III) , anhydrous glycerol, con.sulphuric acid , 

nitrobenzene and ferrous sulphate was heated for 2 hours 

in an oil bath at 130-40 . The reaction mixture was diluted 

with water and made alkaline when a product was obtaired 
to which 5,5,8,8^-tetramethoxy-6,6-bi quinolyl (IV) structure 

has been assigned as the cyclisation can take place only 

in qne position.

OCM,

■NH.

0CH3

0Ci*5

III IV
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Synthesis of 6t6/t8f8/-tetramethoxy--7t7/-binulnolvl

202,2/,6,6/-To trame thoxy -3,3-di ami no biphe ryl

(V) was mixed with anhydrous glycerol, ferrous sulphate,

nitrobenzene and con,sulphuric acid and the reaction
0

mixture was heated in an oil bath at 130-40 for 2 hours*

The reaction mixture on workii^ up as before gave a product
Structure

to which 6,6;,8,8-tetramethoxy-7,7-biqiiinoly 1 (Vl^is 

assigned as there is only one possibility for the 

formation Of the quinoline rings*

v

\
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EXPERIMENTAL

-6* 6*8. ..8-Te tr aae.thoxy-5 f 5-bi gui nolvl

2,2^,M-Tetrametho:^-5,5/4li.amlnobiphenyl (l g.)

was mixed with anhydrous glycerol g.),ferrous sulphate
(0*5 g*), nitrobenzene (2 ml.) and cone .sulphuric acid
(2 ml*) and the reaction mixture was heated in an oil bath 

oat 130-40 for 2 hours. The reaction mixture was cooled, 
diluted with water and nitrobenzene was steam distilled • 
The residue was filtered and the filtrate was treated 
with alkali when a product was obtained which crystallised 

from benzene-petroleum ether in pale yellow cubes, m.p.
268°. Yield 80

Analysis i Fbund : C, 70.1 % $ H, 5*7 % 5 N, 7.9 %• 

C22h2o°h.n2 requires » C, 70.2 % ; H, 5*3 % i N, 7.4-

5+5', 818-Te tr ante thoxy -616-bia ui no ly 1

2,2^5,5-T«tramethoxy-*f,lf/-diaminobiphenyl( 1 g.)

was mixed with anhydrous glycerol Of- g.),ferrous sulphate
(0*5 g«) and nitrobenzene (2 ml.). Cone.sulphuric acid
(2 ml.) was added slowly and the reaction mixture heated

0
in an oil bath at 130-40 for 2 hours. It was cooled, 

diluted with water and nitrobenzene was steam distilled.
The residue was filtered and the filtrate on treating 
with alkali gave a product which crystallised from 
petroleum ether; M.P. 155°. Yield 75 %*
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AmlXSlg Pound ’ * C, 68*8 % $ H, 4.9 % \ N, 7.1 %.
C22H2O04N2 requires z C, 70.2 % 5 H, 5*3 % 5 N, 7.4

6^a.8-TetrsJPetho3or«7T7/--biauirolyl

A mixture of 2,2^6,6-tetramethoxy-3J3-diamirr>bipheryl

(1 g.), anhydrous glycerol (4 g.), ferrous sulphate

(0.5 g.), nitrobenzene (2 ml.) and cone .sulphuric acid

(2 ml.) was heated in an oil bath at 130-40 for 2 hours*

fhe reaction mixture on working up as before gave a

product which crystallised from benzene in colourless 
0

cubes, m.p. 214 . Yield 78

Analysis Pound : C, % ; H, % 5 N, 7.8 %+ 

requires s C, 70.2 % $ H, 5*3 % \ N, 7*4 %•



137

BBBBSB1CBB

1* Huisgen., Ann*, 559, 101 (1948).

2* Mehta and Mehta, Indian J.Chenu, i, 188 (1963)*

3*a Organic reactions, Vol 7, John Wiley and Sons 
1953 P.59.

4. Fischer, Mbnatsh, % 418 (1884) ; Boser, Ber., 
iZ, 1817 (1884) | Ostermayer and Henrlchsen, Ber., 

iZ, 2445 (1884).
5. Rattan, Trans.Roy.S3c.Canada., Ill, 35 (1892) ; 

Chem.Zentr., II, 52 (1893).
6. Ger.Pat. 567,273 i C.A. 1362 (1933).
7. Fischer, Manatsh., £,. 546 (1885).
8. Hementowski and Seiffert, Ber., 3§., 762 (1905).
9. Jakuboski and NLementowskl, Ber., 4j>, 634 (1909).

10. Ward and Waring, J.Am.Ghem.Soe., 1697 (1932).
11. Case and Idelson, J.Org.Chem., 2£, 4651 (1962).

12. Gopalchari and Dhar, J.Soi. Ind. Re search, 19C, 233 (I960).

'' 13. Sivaramakrishnan and Sunthahkar, J. Sc 1. Ind. Re search,
20B, 223 (1961).

14. Case and Buck, J.Org.Chem., £i? 697 (1956).

15* Sivaramakrishnan and Sunthahkar, J.Sci.Ind., Research,
18B, 496 (1959).

4



138

!

16* Ardashev and Malina, Zhur.Obshchei Khinu, 21.

1349 (1951) 5 C.JU Mh 5048 (1952).

17* Rapoport, Iwamot©, Tretter, J.Org.Chens.,

372 (I960).

10. Busch, Weber and 2irik, J.prakt.Chem., (2) 155} 

163 (1940).

19. Ueda,. J.Pharra.Soc., Japan., 52., 180 (1937) ; 

C.A., 33, 608 (1939).

20. Van Arendorlc, Cuprey and Adams, J.Am.Chem.Soc.,

55, 4225 (1933).

\


