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TABLE I 
2,2'-HYDR.IZOBlSPYRIMIDINES 

Recrystn Yield, 
Coiiipd Ri Rz Ra Method Mp,  'CC Color solvent ro Forliiulad 

1 H NO2 H Ba 254-255 Brown PrOH 33 CsHsNbOa 
2 N Ha NO2 H A >320 Reddish brown . . I  57 CsHsNiaOa 
3 (CH8)aS NO% CHP A 224 Yellow 2-PrOH 43 CiaHzoNioOa 
4 (C4H9)Z?; NO2 CH3 A 169-1 7 1 Yellow 2-PrOH 30 CnsHaaNiaOa 

20 CinHioNsOti 
5 CH30 H H Bb 119-120 White Cyclohexane 47 CloH11Ns02e 
6 CHI0 NOz H C 197 Red AcOEt 

c 811 the nitro comaourids melted with decomposition. 
a The product was piirified by dissolving in DMSO and precipitating with water. b The filtered precipitate was dissolved (HzO) and 

All compounds were analyzed the free base was areciaitated with NH,OH. 
for N. e Analyze2 forLC, H, s. 
har: led 11s to prepare a series of 2,2'-hydrazobis(5-tiitropyrim- 
idiiies) as potential antiprotozoal agents. Rlost of the com- 
powida were obtained by the condensation of the correspondirig 
2-chloropyrimidiries with hydrazine in alcoholic solution (Table I). 

Experimental Section3 

2'-Chlorod-iiitropy~imidine,' 4-amino-2-chloro-5-nitropyrimi- 
dine,j 2-chloro-4-dimet hylamiii0-6-methyl-5-nitropyrimidine,~ and 
2-chloro-4-methoxypyrimidine7 were prepared by procedures 
described in the literature. 
2-Chloro-4-dibutylamino-6-methyl-5-nitropyrimidine.-A solu- 

tion of 9.7 g (75 mmoles) of dibutylamine and 4.3 ml (75 mmoles) of 
AcOH in 20 ml of HaO \vas added to a solution of 5.2 g (25 mmoles) 
of 2,4-dichloro-B-methyl-5-nitropyrimidine8 in 20 ml of dioxane. 
The mixture was stirred for 2 days and then extracted several 
times (CtiHti). The residue, obtained after evaporation of the 
organic solvent was chromatographed on acid-washed alumina. 
The fraction eluted with petroleum ether (bp 40-60") rielded 5.1 
g (68%), bp 158" (0.8 mm). Anal. (C13H,lClN402) C, H, 91, N. 

2,2'-Hydrazobispyrimidines (Table I). Method A.-A mixture 
of the corresponding 2-chloropyrimidine (9 mmoles), hydrazine 
hydrate (4.5 mmoles), and Et3S (10 mmoles) in t-BuOH (35 
ml) was refluxed with stirring for 10 hr. The precipitate was 
filtered, washed (MeOH), diesolved in concentrated HC1, and 
precipitated with HnO. 

Method B.-One mole of the corresponding 2-chloropyrimidine 
and 0.5 mole of hydrazine hydrate in absolute EtOH were re- 
fluxed n-ith stirring for 10 hr. 

Method C.-To a solution of 25 mg of 5 in 2 ml of concentrated 
H2SOa was added a t  0" a solution of 0.12 ml of fuming H S 0 3  
in 0.6 nil of concentrated H,SOa. The mixture was stirred a t  0" 
for 1 hr and poured into ice. 

(3) Melting points were taken in capillary tubes and are uncorrected. 
Where  analyses are indicated only by symbols of the  elements, analytical 
results obtained for those elements were within 1 0 . 4 %  of the  theoretical 
values;. -411 the  liydrazopyrimidines were also identified hy  their molecular 
weights, determined h y  mass spectroscopy. 

(4) A .  Signor, E. Scoffone, L. Biondi, and S. Bezzi, Gam. Chim. I ta l . ,  93, 
65 (1963). 

(5) D. J. Brown, J .  A p p l .  Chem. (London), 2 ,  239 (1952). 
(6) F. L. Roue, J .  Chem. Soc., 4116 (1954). 
17) 11. Yamanaka, Chem. Pharm. Bull. (Tokyo) ,  7 ,  297 ( lY59);  Chem. 

(8) .4. Albert, D.  J. Brolvn, and H. C .  H. \Vood, J .  Chem. Soc., 3832 
Abstr . ,  64, 24782 (1960). 
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In  coniiection with our investigation of compounds related to 
a series of pyrimido [5,4-e] -as-triazine antibiotics [toxoflaviri 
(xaiithothriciri), ferveiiuliri (plaiiomyciri)~-~j], one of the parerit 

N-unsuhtituted deiivativeb, 3,7-dioxo-3-methy1-5,6,7,8-tett ahy- 
diopyrimido [5,4-e]-as-triazine (V) ,  wah synthesized (Scheme I). 
Compound 1. is the 7-aza analog of 6-methyl luma~ine .~-~  
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4 s  expected, the uv absorptiou spect,ra ( p H  1 and 11) of Ir re- 
sembled more closely t,hose of 1-demethyltoxoflavinj rather than 
those of t o x ~ f l a v i n ~ , ~  or fervenuli~i.~ 

Experimental Section 

4-Chloro-5-nitrouracil (II).-The reported procedure gave low 
yields.ln The following is a modified procediire. 4-Chloro- 
uracilln (11.!5 g, 0.08 mole) was added in small portions to 36 ml 
of concentrated Has04 a t  15' with st,irring. To the solution at, 
O-.io was added, dropwise, 12 ml of filming HNO, (90%). After 
addition, the mixture was stirred for 30 min a t  10'. The resulting 
yellow sohition was poured, with vigorous stirring, into 60 g of 
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tldted ice the beiiker was iniriierscd i i i  :i I ) ry ICY: wcctiine bath 1. 
White solid s e p a r a t d  on scratching of t,he beaker. The  produc,i 
w t s  immediately filtered through a medium-coaiw sintered-glass 
funnel and washed twice with ice water. It was then dried over- 
night in z~acuo (PzO,) t o  give 10.Z g (70  
246' ( I i t . 1 0  220-222'); A::,",: 276 mp 
( e  11,800), 331 nip ( E  6300). ,Inn/. C'alcd for C',€IzClN,Oa: 
C, 23.08; If, 1.03; K, 21.93. Found: C, 24.80; I I ,  1.20; N, 
21.60. 

5-Acetamido-4-chlorouracil (111). ~ - - A  solution of freshly pre- 
pared I1 (8.0 g, 0.04 mole) in 200 ml of AcOH and 30 ml of A c ~  1 
was hydrogenated at 4.2 kg/cm* in the presence of .ire Pt -C a t  
i'iiom t.eniperaturr. Theoretical anioiint, of €12  was absorbed i n  
:3 hr. The catalyst was removed by filtration; the filtrale w:i\ 
hcaietl on a steam bath for 30 min :uid ev:ipcir:itect in z'uciio to 
dryness. To the cool tp \vas :tdded E t O J 1  ( 2 0  ml). 'Tlie 
prcidrlrt, shiwly solidifie standing. It was isolated by filt r:i- 
t i o n  giving 5.29 g (617; yield) of 111, nip 2:%244"". Rerrystnl- 
iizat icin from AcOl-I-EtOAc gave NII analyticaliy piiw sample tis 
;i while solid: 12,200): A:::," 22s 
nip ( e  ?20()), 2% mp ( C  16,300). C h l i s c l  for (1611eC1XC'aOn: 

40; 11, 2.97; N,  20.64. Fiiiiii(1: ('. iLj.tii: 11, 3.10: N, 

.I niisttrre of 2.(J g (0.0 I 
niole) t J f  111, 0.32 g of hydrazine, arid 1.0 g of EtaN in 120 i d  of 
1,1011 waa i,eflused on a steam bath for  :j hr. .Iffel t h r  mistilrc* 
was cooled, the solid product wa,< d l e c t e d  Iiy filtratiuii :iiid 

mp 241---242°: A::; 207 m p  
. l nu / .  

5-Acetamido-4-hydrazinouracil (IT'). 

Book Rev ieujs 

Mechanisms of Reactions of Sulfur Compounds. Volume 1. 

KHODAIR. Intra-Science Research Foundation, Santa Monica, 
Calif. 1967. 286 pp. 17.5 X 23.5 cm. 812.00. 

'rhir book surveys the literature for the period 1965-1cJ66 ol  
rtwtions of organic sulfur compounds which arc interesting in 
respect to  reaction mechanisms although many of the reaction5 
wported are of more synthetic than throrrtical interwt. In miin> 
vtiscs the reaction mechanisms proposed arc speculativr with littlt> 
or no experimental tests of their vahdity. Thr book is cstremel> 
int,ercsting, however, in that  i t  brings togcthcr :i great variety of 
iiiuch stimulating chemistry and can s r rw t i vo  distinrt prirpo 
generating research ideas in the mind of thc. rcatlrr or as :t con- 
vrsnient source of abstracts and reierrncw for the person planning 
o r  already carrying out  work in a p:irticdar a r m  I r n j o y d  t h r  
Iwok very much. 

The wferences cited arc treatid i n  c4thcir i i u  t \ v o  \v: i~.s ,  its ;i 

simple literature citation Ivith no t l r t n i h ,  o r  :is :I sirinm:try i l v -  

srribing the work in detail. The authors st: t tc in t h r  introdrtct~iori 
that "the importance of a paper should hy no nicans he judged Ily 

Lvhether or not a summary has brrtn includrd in thc report." 
This is the weakest aspect of the hook. I h a w  ioiind t h a t  gcn- 
c d l p  the papers abstracted were t,hose which appeared in English 
i n  readily available journals, mainlp the Journal of the d,txericntc. 
f'heniical Society and the Journal of Organic Cheniz'siry, while t h r  
pipers citcd but not summarized were thosr written i n  forrign 
Iangui-iges and/or in journals less acressihlr. For cxsamplr. :I 

rough count gave the following: out of'cu. 34 rtfcwncc~s to paper- 
i n  Russian journals only one was summarized, none oiit of 14 iri 
b'rench, two out of 30 in German, and one olit of 13 in Italian. 
b'iirther? some of the paprrs xvhich appeared in the Journal of the 
'1 //iericun Chemical Society were summarized twicp. The value 
of this annual report could be increased many times if' a greater 
vtfort were made to summarize the important papers in the foreign 
fiion-English) literatim. 

Kone of Aliddleton's work on 
tliiorarbonyl compounds ( J .  Org. Chetrz., 1956) is even cited n h i k  
(.very paper dealing with thiocarbonyl S-osides is summarized. 
()rily one of Cram's papers dealing with stereocheniietry of sul- 
fonyl-stabilized carbanions and none of Corey's is siimmarizeti 
t'vcn though this is one of the most important, areas of currritt 

rch and one which is subject t,o different interprc,tatioiis. 
1 am confident that  the editors will t,:tkc nieasurcs t.o t ,orrwt 

1966. N. KHARASCH, B. s. T H Y A G A R A J A S ,  and 4. I. 

T h e  coverage is also spotty. 


