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The only effective means fcr the purification of the crude 5- 
allyluridine was through partition chromatography on a Celite 
column. A column was prepared by mixing 66 g. of acid-washed 
Celite 54j6 with 33 ml. of the lower phase of an ethyl acetate- 
water mixture. The resulting powdery Celite was packed into a 
column 2.7 cm. wide to a height cf 33 cm. The crude nucleo- 
side (1.10 g.) was dissolved in 3.5 ml. of the lower phase and 
mixed ni th  7 g. of Celite and packed on top of t,he column. The 
cclumn was developed with the upper phase of the ethyl acetate- 
water mixture. Fractions of about 20 ml. each were collected. 
The early fractions were colored brown and conhined material 
absorbing ultraviolet light strongly a t  226 mr. 5-Bllyluridine 
was eluted from fractions 23 to 29, and evaporation of t,hese frac- 
tions gave a white crystalline solid (0.51 g., 36%), m.p. 171-174". 
After recrystallization from et,hyl acetate, white feathery crystals 
were obtained, m.p. 175-176'. The material gave a positive 
spray test, for a 1,2-glycol.11 The shapes of the ultraviolet ab- 
sorption curves over a range of pH values appear identical with 
those of l-&D-ribofuranosylthymine, with spectrophotometric- 
ally debermined pK, values of 9.9 and above 12. The follow- 
ing data refer to these spectra: A:::& 267 ( e  9230); A:yn;i:fll 
235 ( e  2090); 
( E  4530); APH 1 4  I1 X S a O H )  268 ( 

mar (mu) 

APE mal: 12 (mil) (0.01 .V NaOH) 266 ( e  6790); A ~ ~ ~ & ~ ~ o l  NaoH) 246 
e 7020). 

Found: C, 50.52; H, 5.82; N,  9.67. 
Anal. Calcd. for C12H1~S206: C, 50.70; H, 5.67; N, 9.86. 

(11) J. G .  Buchanan, C. A .  Dekker, and  A. G. Long, J. Chem. Soc., 3162 
(1950). 
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Ci-Ethyl-1,2,4,2H-thiadiazine-3,5-(4H,6H)dione 1,l- 
dioxide was synthesized as its 2,6-lutidine salt (VI) for 
testing as a hypnotic by reactions similar to those used 
for 1,2,4,2H-thiadiazine-3,5(4H,6H)dione l,l-dioxide.2 
The reaction sequence employed is shown below. 
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Alkylation of the sodium derivative of diphenyl 
sulfoacetate (I) by means of diethyl sulfate in toluene 
required a period of 7-8 days. In  agreement with ob- 

( 1 )  Abstracted in part  from the  Ph.D. thesis of R. L. Abbott. submitted t o  

(2) B. E. Hoogenboorn, R. L. Abbott ,  L. Locatell, Jr., and  R. L. Hinrnan, 
tlie State University of Iowa, February, 1962. 

J .  Org. Chem., 24, 1983 (1959). 

servations made on the alkylation of malonic ester3 it 
was found that the addition of dimethylformamide de- 
creased the reaction time to less than 2 days without 
sacrificing the yield. Ring closure was accomplished 
by refluxing T' in 2,6-lutidine aiid gave a crystalline 
lutidinium salt (VI). The same reaction with pyri- 
dine gave an oil which could not be crystallized but 
which had an infrared spectrum similar to that of the 
lutidinium salt. Efforts to convert the lutidinium 
salt t o  the free thiadiazine were unsuccessful. The use 
of aqueous systems gave the hydrolysis product, CY- 

carbamylpropanesulfonamide (ITT). Acidification in 
nonaqueous media gave a colorless glass which could 
not be crystallized. The infrared spectrum of the 
glass gave little information about the structure because 
of poor resolution. All of the bands were broad aiid the 
peaks were unresolved. 

A similar synthesis of 6,6-diet hyl- 1,2,4,2H-t hiadia- 
zine-3,5-(4HJ6H)-dione 1,l dioxide from diphenyl CY,CY- 

diethylsulfoacetate failed in the ammonolysis step. 
The product, after acidification, was polymeric in na- 
ture and differed in properties from the 4,4-diethyl-3- 
keto-1,2-thiazetidine 1,l-dioxide reported to be formed 
from the diacid ~ h l o r i d e . ~  Further work on this prod- 
uct is in progress. 
6-Ethyl-1,2,4,2H-thiadiazine-3,5(4H,6H)dione 1,l-di- 

oxide as the lutidine salt (VI) showed no hypnotic 
activity in mice. Doses of 300-750 mg./kg. intraperi- 
toneally and 1500 mg./kg. orally produced only a 
slight decrease in the activity in mice. 

Experiment a15 

Diphenyl a-Sulfopropionate (II).-To a suspension of sodium 
powder (15.42 9.) in toluene (1 l.), diphenyl sulfoacetatez (196 
g,)  was added in 20-g. increments. Each portion was added 
after the evolution of hydrogen had ceased from the preceding 
portion. The resulting mixture was treated with diethyl sulfate 
(206 g.) and dimethylformamide (5 ml.) and stirred at 50-75" 
until the solution became neutral to moist pH paper (1-2 
days). Removal of half of the toluene under reduced pressure 
was followed by filtration of the sodium ethyl sulfate. The latter 
was washed with 50 ml. of toluene and the combined filtrates were 
heated under reduced pressure to remove the remainder of the 
toluene. The excess diethyl sulfate was removed by distillation 
(0.5 mm.) and the diphenyl a-sulfopropionate was purified by 
distillation; yield 155 g., b.p. 170-180" (0.15 mm.), n 2 8 ~  1.5338. 

Anal. Calcd. for C 1 ~ H l ~ O ~ S :  C, 60.00; H, 5.00. Found: c, 
60.23; H, 5.15. The infrared spectrum of a film gave principal 
bands at 5.69 p (CO), 6.3 p (CeHb), and 7.21,7.35 I.L (Soa). 

Diphenyl a,a-Diethylsu1foacetate.-This ester was prepared in 
81% yield from diphenyl a-sulfopropionate in a manner similar 
to that given for diphenyl a-sulfopropionate. The product 
boiled a t  169-177' (0.15 mm.); n a 8 ~  1.5328. 

Anal. Calcd. for ClaH200jS: C, 62.05; H, 5.75. Found: C, 
61.50; H, 5.62. The infrared spectrum of a film was similar to  
that of diphenyl a-sulfopropionate and differed only in that t8he 
peak for the SO3 group was sharper and appeared a t  7.4 p. 

Phenyl a-Carbamylpropanesulfonate (III).-Diphenyl a- 
sulfopropionate (2 g.) was dissolved in liquid ammonia (10 ml.) 
and the ammonia allowed to evaporate. The residue was 
extracted with cold hexane to remove phenol and then recrystal- 
lized from absolute ethanol; yield 0.95 g., m.p. 159-160'. 

Anal. Calcd. for C10H13NOL3: C, 49.40; H,  5.35; N, 5.76. 
Found: C, 49.45, H, 5.16; N, 5.55. 

(3) H. E. Zaugg. B. W. Horrom, and S. Borgwardt, J .  Am.  Chem. Soc.,  

(4) B. J. R. Nicolaus, E. Bellasio, and E. Testa, H e l v .  Chim. Acta, 46, 

( 5 )  Melting points are corrected; boiling points are not corrected. 

84, 2895 (1960). 

717 (1962). 
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a-Carbamylpropanesulfonamide (IV).---l)iphen).l cu-sult'il- 
yopionate (49 g.)  vas heated with licluid aninioni:~ (I00 nil 
in a sealed tube at 75" fo r  12 lir. Removal of the :imnioni, 
followed by estrwtion with ether left :I residue which after 2 
r~yst:tIlizntions froin e t l ~ n o l  y:tve the diamide; Jield 20.5 g.. 

iliiai. Calcd. for C1FI,,S,O,~: C ' ,  2SS.!)1: €1, 6.03; S, 1B.dS. 
Found: C, 29.09; II, 6.01; l-,, 17.15. 

The infrared spectrum in  pot:issiurn 1)ronride gave priiicipxl 
bands at 3 p ( X H )  broad, 5.96 p ( C O ) ,  :ind 7.55 p, 5.8 p (SO,). 

a-Carbamylpropanesulfonyiurea (V,.-- cu-C:trl,:ini?-lprop:tn(.- 
sulfonamide ( IV)  (8.65 8.') W:E added t l J  3 finel), divided sus- 
pension O f  po t :~s~iuni  (-\:mite (4.5 g. ' in refluxing absolute 
ct,liunol (150 nil.'] and the mixture n-:ts r e f l u 4  \vith stirring for 
2 h r .  Tlie resulting mixture was cooled and the pot,assium salt 
of tlie ureide (11.35 g.) was collected by filtration. Tlie salt was 
dissolved in water (13 nil.) and widified wit,li concd. hydrochloric 
arid (p1-I 2). Tlie resulting white solid (7.3 g.), which formed 
:Lfter cooling, melted after recrystallization from absolute ethanol 
:It l . i l - I Z o  dec. 

-1iid. Calcd. for (:6HLlS304S: (', 2S.71; H, 5.26, S,  20.10. 
1:ound: C,28.47; €I, 5.18; N, 10.f.i. 

The infrared spectrum had bands :it 5.80 I* (SIICOSH,), 
,;.!I5 p (SH,COCH). 6.62 p (?), 7.60 p , 8.6i u (SO,) and was pr:ic- 
t icdly identical with that of carbniii~-l~iiet~hanesulfonylure~. 

Lutidiniuni 6-Ethyl-1,2,4,2H-thi1diazine-3,5(4H,GH)dione 1 ,  
l-DioxicIe.-A rnixture of a-~~:irh:tniylprop:iriesulfon~-lure:~ 12.0 
a,;) : tnd t1r.i. 2,Mutidine t5 nil.; \V:LS refluled for 30 niin. At  
the end ( J f  this period :I viscoiis licluiti formrd nhicli solidified t o  :I 
glass upon cooling. I ) e r m t ~ : ~ t i ~ r ~  o f  i.he iiitidine 1% :is followrd by 
trituration of the glass with :tcaetontx. The crystals fornied w r t :  
rec7rqst:illized from absoluted etlianol: yield 0.81 g., m.p. 204.- 
206". 

for CIuH,iS304S: C, 48.20; 13, 5.72; S,  14.05. 
; H, 5.58; N, 14.U. 

'rhe infrared spect,runi in potnssiuni bromide contained prin- 
cipal bands a t  5.9 p (CO), 6.19 u (C'Oj, 7.24 p, 8.5 p. (SO,) and 
rcw,nibled that for the sodium salt of 1,2,4(3H)-thi:tdiazine-3,5- 
(4H,BH)-dione 1,l dioxide.2 

'rile decanted lutidine upon treatment ivitli ether gave mi 
uniurphous solid wliicti when recrystallized from absolute et1i:tnol 
give ().ti5 g. of a-carbani!.lpropanesulfonamide. 

Reaction of Diphenyl a,a-Diethylsulfoacetate with Liquid 
Ammonia. --lXphenyl a, d i e t  Iiylsu1fo:wct at r i 19.5 8.'' Y-: t? 

w:tled with liquid itiiiiiioni:t (40 n i l . )  i n  :t &tss tube :tiid :tillon ( x i 1  

IIJ starid :it rooni trrnpcr:iture for I da>-. Reinoval of t l i v  
:~iiittionin iv:~s folloi~ed by cxtrnction Jvith cther. The reniaiiiing 
solid was refluxed for 30 niin. with 75 nil. of absolute ethanol aiid 
gave 8.8 g. of n compound melting at 223-2245' dec. 

, I  rial. Calcd. for C16H14X&S: (I, 3i.11 ; 11, i . 22 .  Fuur i t l :  
(!, :36.77; H, G.79. 

l'rc:ttnicnt of tliis salt with hydrocliloric acid folloived by sulu- 
tiori in dirriethylfor~naniidt: and reprecipitation with ether gave :t 
rvliite solid melting a t  218-220" dec. 4,4-Diethyl-1,2-thiazeti- 
tlirie-3-one l,l-dioxidei is reported to  rnelt a t  63". 

. I I L u / .  Calctl. for CJ-I,,XO3S: C, 40.70; H, 6.27. Found: 
C:, 40.71; €1, 6.63. 

Pharmacological Test (Table I).-Groups of 3 mice n-ere dosed 
nit11 the drug :ind then watched for gross symptomatology. 
'The degree of the affect mas graded from 0 to  +++ by Lin 
experienced observer. S o  sleep was observed a t  any dose level. 
13y comparison pentob:trbital produces sleep a t  35 mg./kg. intra- 
peritoneally. 

iickno wledgment .-'l'hc ;I 11 t liors \vis h to thank t h c 
-Uibott 1,ahoratories for the pharmacological test 
rcportecl. 

111.p. 174-175'. 

l)eri\a~i,es of 1-Phen? 1-4-(2-hydroxj - 
3- me thox?-propyl)piperazine 

Tlie structural rclatioiibliip of tlie piperaziiies t o  
certain other materials k n o ~ i i  to have pharmacological 
activity has piompted the synthesis of several series 
of piperazine derivatives with potential use as antlicl- 
niintic, antihistiiiiiiiic, a i d  tranquilizing agents. Xmiiio 
cthers, particularly those of tlie ethanolamine serif$, 
are eff'ectiye as aiitiliistiniiiiics. -1 wide mriety of 
piperazine compounds have already been found to 1iar.e 
rffect upon the  central nervous system. These in- 
clude various dialkyl- and arylalkylpiperazines,2-" frc- 
quently with a 2-alkoxyethyl, 3-alkosypropyl, 2- 
liydroxyethyl, or 3-liydrosypropyl group as one of the 
S-substituents. 

The present \\ark consists of the preparation aiid 
rharacterization of derivatives of l-phenyl-4-(2-liy- 
droxy-3-niethoxypropy1)piperaziiic. It also includcb 
the syritlie4s of four new l-aryl-~-(2-hydroxy-;:- 
iurthouSpropy1)piperaziiies and their use in the prep- 
:wation of the respective nietliyl ethers. Tlie phy>i- 
(.a1 and analytical data for these compounds are gi\-cn 
i i i  Table I .  T l i e  follon iiig general procedure was uhcd  

0- , 
I 

I 
ClCH2CHCH20CH3 i 

J 

where It = -CUO-alkyl or -COCsHb. 


