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Foreword to Fused Pyrimidines 

Originally, it was intended to present all the fused pyrimidine systems in one 
book within this series. However, resurgence of interest in quinazolines and 
purines, the rapid development of pteridine chemistry, and ever widening 
exploration of a great many new fused systems embracing the pyrimidine ring, 
made such a task impossible. 

Accordingly, the fused pyrimidine systems will now be covered as several 
distinct parts of the twenty-fourth volume of the series, Dr. Armarego’s Quin- 
azolines appeared as Part 1 in 1967; Dr. Lister’s Purines followed as Part 2 in 
1971, with a supplementary work (to cover much subsequent research) in 
preparation; the current work on Preridines appears as Part 3 after a substantial 
delay resulting in a change of authorship as late as 1984; and Part 4, covering the 
more important of the remaining fused pyrimidine systems, is in active prep- 
aration. 

It has been a privilege to assist the late Dr. Weissberger, Dr. Taylor, and 
individual authors in organizing this project on fused pyrimidines and in main- 
taining a measure of uniformity and balance within its parts. 

DES BROWN 
The Australian National Unioersity 
Canberra, Australia 
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The Chemistry of Heterocyclic Compounds 
Introduction to the Series 

The chemistry of heterocyclic compounds is one of the most complex and 
intriguing branches of organic chemistry. It is of equal interest for its theoretical 
implications, for the diversity of its synthetic procedures, and for the physio- 
logical and industrial significance of heterocyclic compounds. 

The Chemistry of Heterocyclic Compounds, published since 1950 under the 
initial editorship of Arnold Weissberger, and later, until Dr. Weissberger's death 
in 1984, under our joint editorship, has attempted to make the extraordinarily 
complex and diverse field of heterocyclic chemistry as organized and readily 
accessible as possible. Each volume has dealt with syntheses, reactions, proper- 
ties, structure, physical chemistry and utility of compounds belonging to a 
specific ring system or class (e.g., pyridines, thiophenes, pyrimidines, three- 
membered ring systems). This series has become the basic reference collection for 
information on heterocyclic compounds. 

Many broader aspects of heterocyclic chemistry are recognized as disciplines 
of general significance which impinge on almost all aspects of modern organic 
and medicinal chemistry, and for this reason we initiated several years ago a 
parallel series entitled General Heterocyclic Chemistry which treated such topics 
as nuclear magnetic resonance, mass spectra, and photochemistry of heterocyclic 
compounds, the utility of heterocyclic compounds in organic synthesis, and the 
synthesis of heterocyclic compounds by means of 1,3-dipolar cycloaddition 
reactions. These volumes were intended to be of interest to all organic and 
medicinal chemists, as well as to those whose particular concern is heterocyclic 
chemistry. 

I t  has become increasingly clear that this arbitrary distinction creates as many 
problems as it solves, and we have therefore elected to discontinue the more 
recently initiated series General Heterocyclic Chemistry, and to publish all 
forthcoming volumes in the general area of heterocyclic chemistry in The 
Chemistry of Heterocyclic Compounds series. 

Departmrnl o/ Chemistry 
Princeton Unimrsity 
Princeton, New Jersey 08544 

EDWARD C. TAYLOR 
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Preface 

This is the first attempt to present the detailed chemistry of pteridines as a 
book, although biochemical, biological, and even a few chemical aspects of 
pteridines have been well served in The Biochemistry of Folic Acid and Related 
Pteridines (R.L. Blakley: North-Holland, Amsterdam, 1969) and more recently 
in the several volumes of Folutes and Pterins, (R.L. Blakley and S.J. Benkovic, 
Eds. Wiley, New York, 1984). 

The present work is intended as a critical review of pteridine chemistry with 
emphasis on practical rather than theoretical aspects. The literature from the 
earliest days until mid-I987 has been used to illustrate syntheses, properties, and 
reactions but no attempt has been made to include all relevant data, either in the 
text or in the interspersed tables, which simply serve to diversify the examples 
succinctly. However, it should be noted that Table XI is intended as a complete 
catalog of known pK, values for pteridines; likewise the Appendix Table 
represents an effort to list alphabetically all simple pteridines (as defined at the 
head of the table and described up to mid-1987), along with some indication of 
physical data available and a selection of references to such data and to 
preparation(s). The enormous gaps in our knowledge of pteridine chemistry will 
be all too evident to readers of this book: I t  is hoped that some may be 
stimulated to remedy the situation. 

The widespread appeal of pteridine chemistry is indicated by the following 
analysis of the origins of more than 17 hundred original publications quoted in 
this book: 

Country 

United States of America 
Germany (East and West) 
British Commonwealth 
Japan 
Switzerland 
Russia and Eastern Europe 
France 
Ten other countries 

Percentage (YO) 
26.9 
20.7 
19.1 
11.5 
8.3 
3.5 
3. I 
6.9 

I am greatly indebted to my academic colleagues, Adrien Albert, Wilf 
Armarego, and Gordon Barlin who have proved ready at all times to discuss 
matters of fact, interpretation, or presentation; to Margot Anderson and Jenny 
Rothschild who guided me through the minefield of biological nomenclature; to 
the library staff, Christine Bloem, Sheila Humphrey, Marie Humphries, and 
Jennefer Nicholson, for their kindly cooperation and assistance; to Barbara 

xi 
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Cronin, Rosemary Enge, Abira Hassan, Betty Moore, and Akiko Ohnishi, each 
of whom assisted in some practical way(s) during the preparation of the 
manuscript; to Lew Mander and succeeding Deans of the Research School of 
Chemistry, who have provided me with office accommodation and facilities since 
my retirement from the John Curtin School of Medical Research in 1985; and 
finally to my wife, Jan, for her understanding, patience, and practical assistance 
during several years of concentrated writing. 

The Aumalian Natronal University 
Canherra, Ausrrafia 
April I Y X X  

DES BROWN 
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1,3,7-Trimethyl-6-propionyl-2,4( 1 H,3H )- 

3,6,7-Trimethyl-2-propylamino-4( 3H)- 

2,6,7-Trimethyl-4-pteridinamine, degradation, 

4.6,7 - Trimethyl- 2- pteridinamine , 7 9 

2,6,7-Trimethylpteridine, 79, 172 

pteridinedione. 408 

pteridinone, 337 

35 1 

anhydrous cation, 352 

prnr spectrum, 503 
uv spectra, 487 

covalent hydration, I75 
pmr spectra, 503 
uv spectra, 488 

125, 302,331 
N-oxidation, 310 

4,6,7-Trimethylpteridine, 79, 172 

1,3,6-Trimethyl-2,4( lH,3H)-pteridinedione, 

1,3,7-Trimethyl-2,4( 1 H,3H)-pteridinedione, 

1,6,7-Trimethyl-2,4( 1 H,3H)-pteridmedione, 

3,6,7-Trimethyl-2,4( IH,3H)-pteridinedione, 

64 

90,218,220,369 

90,225 
N-oxidation, 309, 3 1 1 

6,7,8-Trimethyl-2,4( 3H,8H )-pteridinedione. 
91, 281 

deuteration of 7-methyl group, 176 
oxidation, 179, 183, 216. 305 
reduction, 435 

1,3,6-Trimethyl-2,4( lH,3H)-pteridinedione 

3,6,7-Trimethyl-2,4( IH,3H)-pteridinedione 

acylative rearrangement, 226,248. 316 
1,3,6-Trimethy1-2,4( 1 H,3H )-pteridinedione 

5-oxide, acylative rearrangement, 248, 
315 

1,3,6-Trimethyl-2,4( lH,3H )-pteridinedione 
8-oxide, 3 10 

1,6.7-Trimethyl- 2,4( 1 H,3H)- pteridmedione 
Soxide, degradation, 40, 314 

3,6,7-Trimethyl-2,4( 1 H,SH)-pteridinedione 
5-oxide, false report. 310 

3.6,7-TrimethyI-2,4( 1 H,3H)-pteridinedione 
8-0xide, 303,309 

5,8-dioxide, 310 

5,8-dioxide, 31 1 

rearrangement. 248 
6,7,8-Trimethyl-2,4( 3H,8H)- 

pteridinedithione, alkylation, 325 
1,3.8-Trimethyl-2,4,6,7( 1 H.3H.5H,8H)- 

pteridinetetrone, 107 
I .6,7-Trimethyl-4( lH)-pteridinethione, 321 
6,7,8-Trimethyl-2(8H)-pteridinethione, 80, 

320 

1,3,5-TrimethyI-2.4,6( 1 H,3H,5H)- 
pteridinetrione, 30, 185,200,237,304, 
305 

pteridinetrione, 103, 105, 174 
1,3,6-Trimethyl-2,4,7( 1 H,3H,8H)- 

0-alkylation, 237,238 
N-oxidation, 31 1 

1,3,7-Trimethyl-2,4,6( 1 H,3H,5H)- 
pteridinetrione. 103, 105, 127, 174 

1,3,8-Trimethy1-2,4,7( 1 H,3H,8H)- 
pteridinetrione, 78, 305 

I ,6,8-Trimethyl-2,4,7( 1 H,3H,8H)- 
pteridinetrione, 104 

3,6,8-Trimethyl-2,4,7( lH.3H.8H)- 
pteridinetrione, 104 

1,3,6-TrimethyI-2,4,7( 1 H,3H,8H)- 
pteridinetrione 5-oxide, 3 1 1 

ring contraction, 3 1 7 

degradation, 369 
hydrolysis, 304 

1,6,7-Trimethyl-4( 1H)-pteridinimine, 367 

3,6,7-Trimethyl-4( 3H)-pteridinimine, 8 1 
6,7,8-Trimethyl-2(8ff)-pteridinimine, 80 

1,6,7-TrimethyI-2( lH)-pteridinone, 80 
1,6,7-Trimethyl-4( 1H)-pteridinone, 305, 

uv spectrum, 495 

337 
quatemization, 299 

2,6,7 - Trimethyl-4( 3H) - pteridinone , 8 1 
3,6,7 - Trimethyl- 2( 3H ) - pteridinone , 80 
3,6,7-TrimethyI-4( 3H)-pteridinone, 8 1 

4,6,7-Trimethyl-2( IH)-pteridinone. 80, 15 1 

6,7,8-Trimethyl-2(8H)-pteridinone, 80, 160 

quatemization, 299 

failure to dimerize, 242 

ir spectrum, 507 
oxidation, 216 
uv spectra, 493 

uv spectra, 500  
6,7,8-Trimethyl-4(8H)-pteridinone, 81 

6,7,7-Trimethylpyrimido[4,5-b] [1,4]oxazine- 
2,4-diamine, as a pro-intermediate 
pyrimidine, 87 

7-Trimethylsiloxypteridine, 239 
Trimethylsiloxypteridines, 3 1 

ftom pteridinones, 238 
rearrangement, 296 

2-Trimethylsilox y-4-trimethylsil ylamino- 

Trimethylsilylaminopteridines, 354 
Trimethylsilylthioptri~es. from 

pteridinethiones, 326 
1,3,5-TrimethyI-6-sulfmyl-5,6-dihydro- 

2,4( 1 H,3H )-pteridinedione, 324 

pteridine, 238, 354 
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1.3,6-Trimethyl-5,6,7,8-tetrahydro- 
2,4( 1H,3H)-pteridinedione, reductive 5 -  
alkylation, 44 1 

2.4( lH,3H)-pteridinedione. 435 
6.7,8-Trimethyl-5,6.7,8-tetrahydro- 

acylation, 440 
partial oxidation, 424 

pteridinone, 374 
2,6,7-Trimethyl-5,6,7,8-tetrahydro-4( 3H)- 

oxidation, 374 
4,5,8-Trimethyl-5,6,7,8-tetrahydro-2( 1H)- 

1,3,5-TrimethyI-6-thioxo-5,6-dihydro- 
pteridinone, 14 1 

2,4( lH,3H)-pteridinedione, I85 
oxidation, 324 
photolysis, 305 

I ,3,6-TrimethyI-2-thioxo-l .2-dihydro- 

1,3,6-Trimethyl-7-thioxo-7,8-dihydro- 
4,7(3H,8H)-pteridineddione, 103 

2,4( IH,3H)-pteridinedione, 29,202,321, 
330 

S-akylation. 330 
oxidation, 24.323 
with ethanethiol, 329 

1,3,8-Trimethyl-2-thioxo- 1,2-dihydro- 
4,7(3H,8H)-pteridinedione, 78 

1.3,8-Trimethyl-7-thiox0-7,8-dihydro- 
2,4( 1 H,3H)-pteridinedione. photolysis. 
305 

4(3H)-pteridinone, 90 

4( 3H)-pteridinone, 90 

1,6,7-Trimethyl-2-thioxo- 1,2-dihydro- 

3,6,7-Trimethyl-2-thioxo- 1,2-dihydro- 

S-alkylation, 31,325 
oxidation, 322 

5,6,7-Trimethyl-2-trifluoroacetamido-3,8- 
bistrifluoroacetyl-5,6,7,8-tetrahydro- 
4(3H)-pteridinone, 439 

1 ,3,NN-Trimethyi-2,4,6-trioxo- 1,2,3,4,5,6- 
hexahydro-7-pteridinecarboxamide, 104 

1 ,3,NN-Trimethyl-2,4,7-trioxo- 1,2,3,4,7.8- 
hexahydro-6-pteridinecarboxamide, 149 

1,3,8-Trimethyl-2,4,7-trioxo- 1,2,3,4.7.8- 
hexahydro-6-pteridinecarboxylic acid, 
104.382 

pteridinecarboxamide, 395 
2,4,6-Trioxo- 1,2,3,4.5,6-hexahydro-7- 

as a pseudo-aromatic system, 415 
2,4,6-Trioxo- 1,2,3,4.5,6-hexahydm-7- 

pteridinecarboxylic acid, 34. 104, 383 
decarboxylation, 104, 384 
esterification, 33 

2,4,7-Trioxo- 1,2,3,4,7,8-hexahydm-6- 
pteridinecarboxylic acid, 104 

decarboxylation, 283 
from uric acid, 1, 159 

2,4.7-Trioxo-8-~-ribityl- 1.2,3,4.7.8- 
hexahydro-6-pteridinecarboxylic acid, 
163 

dihydropteridine. 83 

pteridinediamine, 21 1 

6,7.8-Triphenyl-2-phenylimino-2,8- 

6-Triphenylphosphoranylidenemethyl-2,4- 

to a methotrexate analogue, 21 1 
2,6,7-Triphenyl-4-pteridinmine, 83 
4,6,7-TriphenyI-2-pteridinamine, 195. 338 

4.6,7-Triphenylpteridine, 79, 195 
3,6,7-Triphenyl-2,4( 1H,3H )-pteridinedione, 

2.6,7-Triphenyl-4( 3H)-pteridinethione, 146 
4,6,7-Triphenyl-2( 1 H)-pteridinethione, 20 1 
2,6,7-Triphenyl-4(3H)-pteridinone, 81, 146 
4,6,7-Triphenyl-2( 1H)-pteridinone, 18,221 

chlorination, 188 
1,6,7-Triphenyl-2-thioxo- I ,2-dihydro-4(3H)- 

pteridinone, 85 
3.6,7-Triphenyl-2-thioxo- 1.2dihy&o-4( 3H )- 

pteridinone, 153, 158 
2,4,7-Trisbenzylamino-6- 

methylsulfonylpteridine, 24 1, 357 
2,4,7-Trisdimethylarninopteridine, 235, 357 
2,4,7-Tris(2',4'-dimethylbenzylmino)-6- 

4,6,7-Trismethylamino-2-phenylpteridine, 
199 

2,4,7-Tris-p-methylbnzylmino-6- 
methylsulfonylpteridine, 341 

Tschesche, R., 2,256,278 
Tsusue, M., 274 

with nitrous acid, 18. 221 

I53 

methylsulfonylpteridine, 34 1 

Ultraviolet spectra, Albert-Taguchi rule, 
500 

band origins, 486 
effects of covalent hydration etc., 499 
effects of nuclear reduction, 499 
effects of tautomerism, 500 
fundamental aspects, 486 
importance of pure ionic species, 486 
Jones rule, 500 
protonation effects, 499 
references to typical curves, 486 
solvent effects, 486 
substituent effects, 499 
table of typical data, 487 

Uric acid, to pteridines, 1, 159 
Uropterin, 7,253. See also 2-Amino- 

4,6( 3H,5H )-pteridinedione 
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Urothione, 7. See also 2-Amino-7-qP- 
dihydroxyethyl-6-methylthio-4( 3H )- 
thieno[3,2-g]pteridinone 

monograph, 278 

Vincristine, use with methotrexate, 359 
6-Vinyl-2,4-pteridinediamine. 152 
Violapterin, 7. See also 2,4,7( 1H,3H,8H)- 

pteridinetrione 
monograph, 283 

Viscontini, M., 3,257,265,267,268,272,274, 
276,281 

Waller reaction, 67 
Waring, P., 57 
Wieland, H., 2, 3, 253, 260 
Wdhler, F., 1, 159, 253, 283 

Xanthine oxidase, with hydrated pteridines, 216 

Xanthopterin, 2.7,123,126,160,226.Seealso 
2-Amino-4,6(3H,5H )-pteridinedione 

analytical difficulties, 231 
monograph, 253 

Xanthopterin-B, 282 
Xanthopterin-BI, 7, 274, 282. See also 2- 

Amino-6- [ S j-lactoyl- 7,8-dihydro- 
4(3H )-pteridmone 

7,8-dihydro-2,4( 1 H,3H)-pteridinedione 
Xanthopterin-B2, 7, 282. See also 6-Lactoyl- 

Xanthopterin peroxide, 254 

Yamamoto, H., 183 
Yoneda, F., 133 

Ziegler, I., 253 
Zimmermann analytical methods, 

modifications, 232 



This Page Intentionally Left Blank


