
THE DETIIIONATION OF 
CERTATh 2-SUBSTITUTED 
PURINES AND PYRIMID INES 

by 

SHIGEKI MARUYAMÍ 

A THESIS 

submitted to 

OREGON STATE COLLEGE 

In part' "'t of Lt4. h 

the requirements for the 
deßree of 

MASTER OF SCIENCE 

June 191 



APPROVED: 

Redacted f 6r privacy 
'-' .1 -- I 

Professor of Chemistry 

In Charge of Major 

Redacted for privacy 
- t ( '.- 

Chairman of Chemistry Department 

Redacted for privacy 

Chairman of School Graduate Corrn1ttee 

Red acted for privacy 
Dean of Graduate School 

Date thesis is presented January 28, 1957 

Typed by Lois Metzer 



AC KI Ow LGiMi ¡a S 

I wish to express my sincere appreciation to Dr. 

13. E. Chrietensen for tii competent guidance and continual 

encouxacement throughout the period of investigation as 

well u in the preparation of this thesis. 



TABLE OF CONTENTS 

Page 

Intro duc t i on. . . . . . . . . . . . . . . . . . . i 

Experimental. . . . . . . . . . . . . . . . . . . . 10 

S unirnary a . . . . a . . . . . . . . . . 22 

Bibliography. . . . . s a . . a s s 24 

LIST OF TABLES 

Table I. Dethionation of 2-thiopyrimidines and 
2-thiopurines with hydrogon peroxide. . 3 

Table II. Dethionation of 2-thiopyrirnidines and 
2-thiopurines with Raney Nickel . . . . 5 

Table III. Reactions of 2-thiopyrimidines and 2- 
thiopurines with chloroacetic acid 
and hydrochloric acid . . . . . . . . . 7 

Table IV. Dethionation of 2-thiopurines and 2- 
thiopyrimidines using Raney Nickel, 12 

Table V. Reactions of chioroacetic acid with 
2-substituted purines and pyrimidines 
and hydrolysis of resultant products. 17 



TH1 DETi.IQNATIOX4 0±' C±EThIN 2-SUTITUTED 
PURTME AND PYPIMIDINES 

tNTrODUCT!0N 

rie cyclizatiori oV ketotrs, -diketonei, .' 

ketonitrlles, etc,, with urea (16, p. IC2) 25, p. 537.- 

549) 3:3, p. ti'74.'677), thiourea (1, p. 6741) 2, p. 2197- 

2200) 27, p. 345-35) 28, p. 364-372) ana arnidines (13, 

p. 361-366) 14, p. 163-164) 35, p. 33B-390) 39, p. 21'79- 

21U4) 40, p. 61-70) has 1on been known to yield pyrirni- 
dines with various substibuents aepi1ng upon the choice 

of intermediates in the 2, 4, b and 6 positions. 
The preparation of pyrimidines with a hydrogen 

substituent in the 2-position however, has always pre- 
sented a proolem, since the nocesary internìeiate lox' 

sucn pyrinildines is forna.midine wzilcn is rather hazardous 
as well as difLicult to prepare. urtherniore It does not 
alvays cycli7e in the strai;ht1orwax'd maimer o' the other 

amluines. (10, p. 1148-1157) 11, p. 59-970) 12, p. 970- 

976) 1, p. 1334-1336) 

There nave been isolatcu instances, such as the 

preparation ol pyrimidinedone-',6 by condensation of 

ethyl formate with maioriodiarnide (22, p. 2214), in which 

2-unsubstituteci pyrimidines have been prepared oy direct 

cycllzatiun. Hoever, it is the replacement reactions in 
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which the existing 2-substituent Is replaced by a hydrogen 

atom which offers the most promise as an alternate route 

to such desired products. 

A number of different reagents have been employed 

successfully for the removal of the rnercapto substituent. 

Among those reported in the literature are hydrogen 

peroxide, nitric acid and Haney nic1el. 

The use of nitric acid for this purpose has been 

limited to one isolated instance while the peroxide pro- 

cedure has not been very widely adopted. The mechanism 

for these dethionations probably involve the oxidation of 

the mercapto substituent to sulfonic acid following by 

cleavage of the acid i.e. 

00 
\' /I 

R -SH-R - S- 0H-RH ± H2SO4 

That this may be the course of the reaction is supported 

by the reported isolation of the sulfonic acid intermediate 

in certain reactions of this type (23, p. 8039f). A 

summary of the known detnionation using peroxide is 

enumerated in Table I. 



Table I 

Pethionation 01' 2th 
wltn 

RI(N R4 

N- R3 

Lopyrimidines and 2-thiopurines 
hydrof;en per oxide 

R()VN\R 
3 

yriniid1nc C oipo unds 

No. R1 R2 R3 

i. su ou u 

2. 311 NH2 

3. 511 Nfl p-chloro- 
2 phenyl 

4 SII NH2 p-chloro- 
phenyl 

5. 5H OH n-'C3117 

6. s on benzy]. 

Purlrie C ompo und s 

R1 R2 R3 

is 2 

3 

R4 Yield Reference 

H 40 4, p. 289 

Hg 5369 20, p. 4108d 

CH3 9]. 3, p. 135 

9]. 3, p. 15 

CH3 63 3, p. 136 

Cli3 82 3, p. 136 

Yio1d Leference 

43, p. 86-37 
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The use or haney nickel as a dethionating agent has 

recelvea more attention than the others, a1thoujh this 

reagent hs been used a1niot exclusively for the dethiona- 

tion of thiopyriiidines. This interest has been such 

that it has led to the development of a flane nickel prep- 

aration which has been recommended for dethionatlon 

purposes (6, p. 35e). A summary of this work is presented 

in Tabi Ii. 

In tìis laboratory Interest centercc around the 

problerni of ethionatin,; the 2-thiopurines. Traube (43, 

p. 78, 36-7) had reported the first studies on dethiona- 

tion of the thiopurines. This investiator reported the 

dethionation of both 2-thioadenino and 2-thioxanthine 

to adenine and hypoxanthine respectively using both nitric 

UCId and hydroen peroxide as dethionating agent. However, 

the repetition of this work in this laboratory indicated 

that tke results were difficult to reproduce and the 

procedure did not appear practical as a synthetic method. 

Lendich (4, p. 3112) and coworkers had reported a yield 

of adenine from 2-thioadenlnc using. haney nickel as the 

dethionatjn agent. This work has been confirned in this 

laboratory and startin from this point a study was made 

to establish if possible conditions which would lead to 

more favorable yields. 
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Table II 

Dethionation of 2th1opyrinthiines and 2-thlo-. 
purirtes with ney Nickel 

I 

RIR4 RINN\R 
L)R3 N' 

R2 R2 
Pryirnldine Compounds 

No. Fi ¡j i R ZYield Media Reference 
i 2 

1. sII OH H H 82 NH4OII 6, p. 354;3E, p. 602 

2. SII NH2 1 NH4OH , p. 355 
3. Sii NH2 H H 6]. NH4OH 6, p. 354 

4. SH 1412 H 0H 87 NH40H , P. 355 

5. SM 3H H H Poor 36, p. 602 

6.HOOCCHS C6H5IH H 11 60 1csaCO3 42, p. 2281-2282 

7. 3ff CH3 H CH3 54 HCl-ïthanol b1 p. 464 

2 2 65 NH4OH 7, p. 241 

9. SkI lINCE3 H H 54 water 8, p. 336 

10. SII N(C113)6 H H .50 water B, p. 336 

1urine Compounds 

No. R1 R Yie1d tedia }eferenee 

1. SCM3' NH2 H Good Alcohol 21, p. 561 

2. SII NH2 II 35 Na2C0 4, p. 3112 

Note: 

1. CH3 a10 substituted in the 7position. 



Thiourea is often a much more reactive molecule than 

urea n cycllzation reactions, yie1d1n the 2-th1oana1og 

of the 2uu.keto derlvativ usually more readUy and in 
greater yield. The replacement of the thio by a keto 

substituenL offers, therefore, another route to a desired 
product. Hydrochloric acid and chioroacetic acid have 

been used to erfect these transitions. bach of the reagents 
operates apparently by a different rìechan1s. In the 

case ol' hydrochloric acid, the reaction is simply 

hydrolytic. 
The chloroacetic acid reacts In another way yielding 

a carboxymethylthio su'ostituent which often is sufficiently 
stable as to ytcia a product so substituted in the 2- 

position. This interrneäiate In turn can be hydrolyzed to 
the desired 2-hydroxy pyrimIdinc. The extension of these 
reactions to the 2-thiopurinas has received little 
attention and for this reason has uen made part of this 
current study. The known reactions of chioroacetic acid 
and hydrocriloric acid with the tiopurnes and thiopyrimi- 
dines cited in the literature aro enumerated In Table III. 



Table III 

Leactions of 2-thiopyrimidinoi arid 2..thiopurines with 
chioroacetic acid and hydrochloric acid 

H 

RI,>R 
R2 

Pyriraidine G onipounds 

No. F] r2 R3 }4 Feaent Convercion ,YLe1ci Reference 
R1 to 

1. G2IS 
2 

h Ji IIBr OH 7) 45, P' 4 

2. C1 OU G2HÇO H aniline G1i5NH 59 24, p. 247 

3. GH3i OH E CH3 HC1 kl O, p. 1O 

4. ItS NH il U 11Cl OH Quant. 17, p. 1155 

2 
b. G2H5S OH R 22rO4 oli GOOd 34, P 1140 

c. c2ms O ¡j OH 2, p. 21502151 

li NH2 HC1-}i2C4 OH 68 4, p. 112 

8. SR SH C2115 OH NH3 Sd 70 9, p. 5457b 

9. SR 0H H H CiiJ.oroacebic OH Quant. 46, p. 552 

10. 811 OH CH3 1140C112 ditto OH Quant. 26, p. 594 



Table III 
(contthucu) 

No. R1 h2 R3 14 eagent Conversion Yield Reference 
R1 to 

U. Sn H F4O H Chioroacetic SR2 32, p. 2161 

12. SH C6j15 H C1i. d1tto OH 37, p. 879 

13. SR NH2 1H2 ditto $12 Y/o 4, p, 3112 

14. SU ditto SR2 JO 16, p. 353 

1. SI2 NH2 li H Rd OH 83 18, p. 358 

16. SIi 2 Ch3 H Ch1orocetic n2 79 18, p. 359 

17. SR2 2 Gli3 H hGl OH 67 18, p. 359 

15. SH bu2 65 H Chloroacetic 5R 19, p. lOSb9g 

19. SR2 2 C6115 j li4OH 19, p. 10559g 

20. 5H C6H5NH H H Chioroacetic Q4uant. 42, p. 2251 

21. c6u5mi ji 11 11Cl 011 70 42, p. 2281 

22. SII C6H5 H OH Chioroacetie OH Quant. 31, p. 331 

23. 511 011 II dit;to 011 33, p. 2170 



Purine Compounds 

1. 211 11 

Notos: 

1. R : (.li2H2 
2. R CH0CQOH 

Table III 
(continued) 

Chioroacetic 3R2 

3. 3h in 4-position replaced by NH2 

4. h.02H5 
5. F. = 3,5-din1tio-2-hydioxybeny1 

4, p. 3112 



EXPLT IMENTAL 

The 2-thioadenino used in these studios was synthe- 

sized frani 4,d!a1no-2-th!opyr!mîdne obtained by the 

cyclizatlon of ia1orionitri1e and thioure. (4, . 3111). 

4,6-Diamino-2-thiopyr1nidino was rdtrosated almost 

quantitatively to the 5-nitroso-derivativo which in turn 

was reduced to the 2-thio-4,5,6-triaminopyrirnidine with 

sodium hydrosulfite in approximately 50% yield (4, p. 

3111). This product in turn was cyclizod to the purine 

by the formamide method in 68% yield (41, p. 265). 

The 2-thioxanthine used in these studies was pro- 

pared from 4-amino-2-thiopyriraidone-6 obtained from the 

cyclization of thiourea and ethyl cyanoacetate (43, 

p. 71-74). The 4-amino-2-thiopyrimidone-6 was nitrosated 

to the 5-nitroso derivative which in turn was reduced to 

4,5-.diamino-2-thiopyrimidono-6 with sodium hydrosulfite in 

approximately 65% yield (43, p. 74-76). This product in 

turn was cyclized to the purine by formanilde in 96% 

yield (41, p. 265). 

Thioorotic ada was made by the cyclization of ethyl 

oxalacetate with thiourea. Ethyl oxalacetate: Fifty 

grams (0.237 moles) of sodio ethyl oxalacetate was intro- 

duced into 500 ml. separatory funnel with 20 ml. of donc. 

hydrochloric acid, 50 ml. of cold water and 200 ml. of 
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ether. This mixture Is shaken until the solid diaapçears 

and two layers f ozr. The ether layer was recioved and 

washed with 2-50 l. portions of cold water, and then 

aried with 15 g. of anhydrou sodiun sulfate. The ether 

was removed under vaccuo at room temperature. 

Thioorotic acid: To 200 ml. of absolute alcohol are 

added 5.5 (0.24 mole) of sodiwn. To this sodium 

ethylate solution are added 18 g. of thiourca and then the 

crude etbyl oxalacetate prepared from 50 . of sodio 

ethyl oxalacetate. This resultant solution was refluxod 

for two hours with stirring. 
Upon cooling, 100 ml. of 50,. aqueous alcohol contain- 

Ing 10 g. of sodium hydroxide was added and the mixturo 

refluxed for 4 minutes. The alcohol was removed under 

vaccuo from the yellow p reclpitate. The residue was thon 

disoived In ¿300 ml. of water which in turn was acidified 
with 40 nil. of 18 N sulfuric acid. The yellow precipitate 

was filtered, ana washed well with water. Yield, 12 g. 

Jenal. caicci. for CH4N203S: , 34.ì; xi, 2.D4. Found: C, 

34.8; n, 2.69. 

The dethionations of thioadeninc wore carried out In 

different media, l'or various tire intervals and with 

different ratios of reactants. All the results of these 

experiments are tabulated in Table IV. 
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Table IV 

Dethionation of 2-thiopurines und 2th1opyrim1dines 
uain R3Aey 1ckel 

]?40. Conpound Media Time retiux raney Yield 
}.ours Ni 

Ratio 
3. Thioadenine 

u1fate 2 g. 90 nil. 3 1li 2.5 4 44 
2. ditto 2 g. 90 ml. 4.b> MI.. 2.5 4 42 

3. Thloadenine 
free ba$e 10 g. 450 ml, 3 Nli 2.3 4 17 

4. ditto 4.4 g. 2Oci nl. 3 NH3 2.5 4 36 

o. Th1oade4ne 
su1fate 2 g. 90 ini. 3,; NIl3 2.5 4 45 

6. Thioadenine 2 g. 90 ml. 3, M1 2.5 4 
s ul f at e 

7. ditto 2 g. ditto 2.5 1 12 

3. ditto 2 g. ditto 2.5 2 19 

ci. aitto 2 . cito 2.5 33 

1G. ditto 2 g. dit bo 2.5 4 46 

11, ditto 2 g. ditto 2.5 5 55 

12. ditto 2 g. ditto 2.5 6 53 

13. ditto 2 g. dito 2.5 8 13 

14. ditto 2 g. ditto 2.5 5 60 

15. ditto 2 . ditto 0.5 5 58 

16. ditto 2 ,. ditto i 5 55 

17. ditto 2 g. ditto 2.5 5 55 

18. ditto 2 g. ditto b 5 52 

19 Thioauenthe 
sulfate 0.6 g. 26 ni1. 0.5N NaOH 2.5 5 70 



Table I1 

(continued) 

No. Cop..und kdi ioe }í'.Lux Jney Ni Yield 
hours Ratio g/g 

20. iiijoueiine 2 g. 90 ml. 2.b 2.5 5 63 

suilato ¿thanolemine 
21. ditto 2 g. 2. nl. O.N 2.b 5 80 

NaOli 

22. ditto 2 g. 87 ml. O.N 2.5 5 78 

KOli 

23. diito 2 g. 84 nl. O.3N 2.5 5 59 
NaOH 

24. ditLo 2 g. 87 ml. O.bW 2.5 4 65 

NaOli 

2. ditto 2 g. ditto 2.L. $ 54 

26. ditto 2 g. ditto 0.33 b 83 

27. ditto 2 g. ditto 2 b 82 

2. ditto 2 g. ditto 2 5 ï. 

29. ditto 2 g. ditto 0.5 5 

30. djLto 2 g. difto 0.5 62 14 

31. ditto 2 g ditto 0. 7 8 

33. Tliioaaer4ne 
su1fate' 0.6 g. 42 ml. 1»N}L3 i 5 bB 

34. ditto3 2 g. 140 ini. 12NR3 i S 53 

35. Thioxunthie 2 g. 85 ml. O.4N 2.5 5 44 

Li-ce basen 1a0H 
36. ditto 10 g. 425 ml. 0.4N 2.5 5 45 

ìa0}{ 

37. ditto 2 . 91 ml. 0.7 2,5 5 55 

ia0H 
38. Thiouracil 2g. 3b ml. 0.9N 2 3 23 

i aQii 

39. dItto 2 g. 40 mi. 1.5N 2 3 50 
NaOH 
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Tabi.G IV 
(cant thued) 

No. Conipcund cdia Time Fef1ux Ianey id Y11d 
hours Ratio g/ 

4 -àr4no-2- 
40. thiopyrimi- 2 g. 23 mi. 0.3N 0.5 4 52 

done-6 NaOki 

41. ditto 2 g. 26 ml. l.4N 0.5 4 65 
NaOH 

42. Thi000tic 
acId" 2 g. 90 ml. 3,NH3 2 4 

notes; 

1. added 600 g. (I114)2SO4 to reaction mixture. 

2. 5 g. wa used }aney nickel. 

3. 6 g. wa used 'ane'y nickel. 

4. 3 ir1, 2t3 amnonIa adciea every 10 minutes. 6 

. 10 nil. 28% anmonia added every 10 riinutes. 6X. 

6. Froauct was not quite pure in cazo hypoxanthine 
experiments. 

7. unable to Isolate producL. 
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Although the ammoniacal medium is quite satisfact' 

for the dethionation of 2-thiopyrirnidines it does not 

work well in the case of the 2-thioadenine because of 

solubility characteristics. After 5 minutes of refluxing, 

sufficient ammonia escapes so that the remaining thio- 

purine precipitates, curtailing the reaction. By using a 

non-volatile alkali such as ethanolarnine or sodium hydrox- 

ido this is corrected and better yields are obtained. The 

reaction of dethionation is quite rapid; this is shown 

by the experiment No. 15 using ammonia, as well as those 

involving sodium hydroxide, experiment No. 26. 

Another important factor is the concentration of 

the base. The best results were obtained using 0.5 N 

sodium hydroxide while lower yields were obtained using a 

0.3 N sodium hydroxide solution. 

One of the very interesting facets of this study 

those experiments in which previously used Haney nickel 

was reused. This is shown in experiments To. 30 and 31, 

in which it appears that the nickel becomes sufficiently 

poisoned so as to be almost useless after only one 

operation. 

The ratio of Haney nickel to the thiopuririe like- 

wise affects the yields, and a 5 to i ratio of Haney 

nickel gave the best yields in this study, as shown in 

experiments No. 1]. and 21. For the best results as far 



as theEe studies indicate, the dethionation zhould b 

carried out as follows: 

Adeniro: Two arans of 2-thioadenine sulfato re dis- 

solved in BO ita. of boiling waters containing 7 ml. of 

6 N sodium hydroxide in a 300 iî1. three-neck fla8k with 

a condenzor and a mechanical stirrer. To this boiling 

solution is added 10 Ç. of Ranor nickel (weighed wet 

with water) Th mixture i then ro fluxed vigorously for 

two hours, filtered hot, and the aney nickel in turn is 

washed with 80 nl, of boiling water. The filtrate and 

washings are neutru.lizod to pH 6 with glacial acetic acid, 

concentrated to 80 ml., decolorizod with 0.2 g. of 

fonte, Ciltered, and et aside in a refrigerator over- 

nito. The crystals which settle out are fIltered and the 

mother lIquor is again cooled ovornite, which gives a 

second crop. Yield 0,97 g. (80%) 

The oxperinents with thioxanthine wore not quIte 

as good yieldwiso a those with thioadenine see ex- 

peniments No. 35-37) but the yields did increase sig- 

nificntly as the concentration of the alkali was raised. 

Similar results wore also obtained with thiouracil and 

4..amino-2-thiopyrimidonea-6. 

Although the sodium hydroxide media give much 

better results than in the case of aqueous ammonia, this 
is not true of the thlopynimidlnes investigated in which 



Table V 

Feactions of chioroacetic acid with 2.-substItuted purines and 
pyrimldines and hydrolysis ci iosultant producta 

H RNN RR4 
N--- N 

R R2 
Qo Conpound 2 Media lime Cnloroaeetic Yield 

purines herlux acid Ratio 

k1 R2 hours 

1. Ski 2 g 30 ml. 0.3% mi3 0.8 

2. 5h NJ2 i g 30 i1. O.$ Ili 2 0.8 

3. SIi 14H2 I g 30 52 1.0 bl 

4. SH NH2 i g 15 ml. 1.4% N1i 2 1.0 63 

5. p'4 NH2 i g. 10 ml. 12N Bd 2 --- ixture9 

6. Rt4 NH2 0.5 . 10 ml. 2.5N 1204 
2b ditto9 

7. R'4 Nli O.b . 10 ml. 34 HBr 2 djtto 

8. F'4 1}2 0.5 . 10 ml. 6N H2s04 3Ó ditto9 

9. }t4 
2 O. g. 10 ml. 121 11Cl 8 --- ditto9 

lo. R'4 2 0.3 . 10 i1. 12N HOi 36 - ditto9 

11. 8H OH i g. 60 ml. J2O 2.5 1.0 4 

H 



Table V 
(continued) 

No. Compound ?edia Tina Chloroacetic Yield 

Purines reflux acid ratio 

1L hOurs 

12. R'4 Ol i T. 20 ml. 2N H2304 ;nlxture9 

?yrirn1cine 
R1 r r4 

13. 8H OH H COCH i g. 30 mi. H20 7 1.0 35, 

14. SII OH H COOH i g. $0 mi. O .O2,. NH 2 1.0 

1, heaction Product 10 ni. 2N IIÇSO 
38 rnixtre 

Exp't. 14. 

Notes: 

1. Compound used was the sulfate. 

2. floaction prouuct troated with b iJ.. of cone. 11Cl 

and reí'luxed ror 2 hours longer. 

3. Reaction product treated with 27 ml. of 2 N sulfuric 
acid and relluxad for 2 hours anti then retreated with 

2.7 ni. of 2 N hCl and aCain ret1uxd lar 30 minutes 
additional. 

4 : SCH2COOli 

5. One ml. of 2.5N 11Cl added and mixture rel'luxed an 



Table V 

(continued) 

additional 30 minutes. 

6. One ini. of 6N lid aducd and mixture refluxod ar 
additional 30 minutes. 

7. Product was not isolated. 

One iii. of 2.5} 11Cl added and mixture refiuxed an 
additional hour. 

9. 1iydrolysis reactions. 
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the results were just the reverse. 

The reactions with chioroacetic acid were quite 

straightforward with thioadenine and thioxanthino yield- 

ing a product with a SCH2COOH substituent in the 2- 

position in fair yield (see experiments No. 2 and 11 of 

Table V). The hydrolyses of these reaction products wore 

incomplete yIelding mixtures which were not isolated in 
view of the incompleteness of the reaction. 

The directions for the preparation as developed in 

this investigation of the 2-carboxyriethylthio derivatives 

are as follows. 

6-Amino-2-carboxymethylthiopurino: 

1.00 g. of 6-Amno-2-thiopurine sulfate was sus- 

pended into 30 ml. of hot wator and 0.3 ml. of 28 

anirnonium hydroxide. To the suspension was added 0.8 g. 

of monochioroacetic acid and the mixture rofluxod for 2 

hours. Upon cooling, the mixture was neutralIzed with 7 

ml. of 2.5N sodium hydroxide, norited, filtered, 

acidified with acetic acid, and allowed to stand in a re- 

frigerator. Yield: 0.77 g. (77%). An analytical sample 

of the sulfate was obtained on recrystallization from 
34 ini. of 5% sulfuric acId. 

Anal. Calcd. for (C7I!7Q2NS)2 H2s04. 2H20: C, 28.66; 

H, 3.11 Found: C, 28.54; II, 3.52. The ultraviolet 

absorption was determined: 7.63 mg/i in 0.1 M phosphate 
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buffer pH 6.5 

iax. 232 miri. 216 
275 250 

Reported: max. 232 min. 217 
275 251 

6.-hydroxy.'.2-carboxyme thyithiopurine: 

1.00 g. of 2-.thiohypoxanthino was suspended into 

60 ml. water. To the suspenson was added i g. of mono- 

chloroacetic acid and the mixture refluxed for 2.5 hours. 

Upon coo1jn, the mixture was neutra1zed with 2.51 

sodium hydroxide, norited, f11tord, acidified with 

acetic acid, and thon allowed to stand in a refrigerator. 

The yellow solId was filtered, washod with water, and 

dried over 

YIeld: 0.59 g. (48.8%) 

Anal. Caled. for C7H6N403S: H, 2.65; C, 37.2. 

Found: H, 3.57; C, 37.4. 
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Sii 

Dethionatians of the thiopurthes and thtopyrlxnidines 

have been inestiCated. The elfccts of varying the media, 

ratios aI' reactants, t1Le, etc., have been studied. 

The dethionations of thioadenine by ìaney nickel 

were CarrIed out in ammonia. After b jnutes o1 refluxing, 

sut1icien1 ruxaoni& escapes o that the remaininL thio- 

puririe pecpitate, curtaiin the reaction. 13y using 

tA non-volatile alkali such as ethano1arine ox sodium 

hydroxide this is corkected and better yields are obtained. 

The reaction 01' dethionation is quite rapid. 

The best esu1tz were obtained using a C. nornial 

soaiurn hydroxIde solution. 

One of the very Interesting facts of this study 

was tbose experiments in wnlct previously used Ranoy 

nickel was reused. It would appear that the nickel became 

suficIent1y poisoned as to be alost " useless after only 

one operatLon. 

The dethionutions of thioxanttiine by haney n1kel 

were cirried out in sodium hydroxicie media, but the ex- 

perinents wore riot quite as ¿ood yieldwise as those with 

thicadenine. The yields di increase siniticaritiy as the 

concentration of alili was raised. Similar rosuit were 

also 01 tamed with thiouracli and 4-arnino-2-thioprImidone-6. 
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The ratio of Raney nickel to the thiopurine like 
wise affects the yields and a 5 to i ratio of Raney nickel 
cave the best yields reported in this study. 

Although the sodium hydroxide inedia cive much 

better results than in the case of aqueous aronia, this 
is not true of the thiopyrimidinos investigated in wich 
the results wore just the reverse. 

The reactions with chioroacetic acid were quite 
straightforward with thioadonine and thioxanthine yield- 
Ing a product with a SCH2cOoH substituent in the 2- 

positIon in fair yield. The hydrolyses of these reaction 

products were Incompleto yielding mixtures which were not 

isolated in vIew of the incompleteness of the reaction. 
Thoorotic acid was na de by ths cyclization of 

ethyl oxalacetate with thlourea and the deth±onation by 

Baney nicke? was unable to isolate product. 
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