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a See Table I. * Lit.2 m.p. 173-174". By catalytic reduction of 35 with PtO,. 

3-0xo-4-( 4-pyridylethyl)-3,4-dihydro-l,2,4-benzothiadiazine 
1,l-Dioxide (33).-A mixture of 21.5 g. (0.078 mole) of 21 and 
4.65 g. (0.078 mole) of urea was heated for 1 hr. at 150-170" under 
a stream of nitrogen. The residue was heated with ethanol and 
cooled, and a colorless solid was filtered off, yield 6.0 g., m.p. 
239-245'. Crystallization from methanol, then from a mini- 
mum amount of hot dimethylformamide to which ether was 
added to incipient turbidity gave 2.1 g., m.p. 253-256'. When 
heated at  200-205", the product obtained analyzed for loss of 
vinylpyridine. 
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Alniost all aminoalkylthiosulfuric acids Those pharmacological 
properties have been reported in the literature thus far have a 
priniary amino group. A series of iY-monosubstituted 2-amino- 
ethanethiosulfuric acids was, therefore, synthesized to determine 
the effect of the presence of secondary amino groups in alkyl thio- 
sulfates (Bunte salts) on their biological activity. The proce- 
dures employed in their synthesis n-ere method A, used when the 
direct alkylation of the sodium salt of 2-aminoethanethiosulfuric 
acid was feasible, and method B, used mainly to prepare those 
Bunte salts in which the amino group is attached to a secondary 
carbon atom of an alkyl chain. This latter method involved the 
conversion of an K-alkylaminoethanol to the bromide hydrobro- 
mide n-hich was allowed to react subsequently with one equivalent 
of sodium thiosulfate in aqueous or aqueous-ethanolic solution. 

Experimental 1 

Method A. N-Alkylaminoethanethiosulfuric Acids.-To 0.25 
mole of sodium hydroxide dissolved in 300 ml. of warm 95% 
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ethanol was added rapidly with stirring a hot solution of 0.25 
inole of 2-a1ninoethanethiosulfuric acid2 in 23 ml. of water. To 
the mixture, which was then heated under reflux, there was added 
dropwise over 1.5 hr. 0.20 mole of the primary alkyl bromide. 
Heating and stirring were continued for 4.5 hr. after the complete 
addition of the halide. About 150 ml. of ethanol was then dis- 
tilled from the mixture and replaced with an equal volume of 
water. The solution was neutralized with glacial acetic acid and 
cooled overnight causing the crystalline product to separate. 
The Bunte salt was collected by filtration, air-dried, and recrys- 
tallized several times to remove the contaminant resulting from 
dialkylation. 

Method B. 2-(se~-Alkylamino)ethanols.-These compounds 
were prepared from 2-aminoethanol and sec-alkyl bromides by the 
method previously described3 except that xylene was used as the 
solvent instead of benzene. A mixture of 0.5 mole of the alkyl 
bromide, 1.5 moles of 2-aminoethanol, and 150 ml. of xylene was 
heated under reflux with stirring for 21-37 hr. The two layers 
were separated and the lower layer containing mainly 2-amino- 
ethanol was washed with three 20-ml. portions of benzene. The 
benzene extracts and the xylene layer were combined, washed 
with three 20-ml. portions of water, and dried over anhydrous 
magnesium sulfate. The solvents were removed on a steam bath 
by the use of an aspirator and the residue was distilled under 
reduced pressure through a T'igreux column. Yields ranged from 

N-Alkylaminoethyl Bromide Hydrobromides.-These coin- 
pounds were prepared according to the procedure of Cortese* by 
treating the corresponding S-alkylaminoethanol with 48y0 hydro- 
bromic acid and by slowly distilling the water formed in the course 
of the reaction. 

56-707c. 

(1) Melting points are uncorrected and were determined on a Fieher-Johns 
melting point apparatus. The  rate of heating influences the melting and 
decomposition points of aminoalkyl Buute salts. Microanalyses were per- 
formed by Schwarzkopf l\licroanalytical Laboratory, Woodside, N. Y . ,  
and b y  Nr. Joseph Alicino. Metuchen, N. J. 

(2) H. Bretschneider, Monatsh. ,  81, 372 (1950). 
(3) J. B. Wright, E. H. Lincoln, R. V. Heinzelmann, and J. H. Hunter,  

J .  Am. Chem. Soc., 14 ,  3536 (1950). 
(4) F. Cortese, "Organic Syntheses," Coll. Vol. 11, John Wiley and  

Sone, Inc., N e e  York, N. Y.. 1943 D. 91. 
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" Tields of thiosulfuric wids prepared by method A are based on alkyl brciiiiides atiti j d d a  of those prepared tiy methiid B are 1):tseti 
on  S-alkylaminoethyl bromide hydrobromides. Report,ed m. p. 160" (I<, Schimrllelschniidt,, H. Hoffmann, and E. llundlos, ( Jhcm.  
I j c r . ,  96, 3s (1963)). Because the b.p. of ?;-~i-prop~l:irtiiiii~- 
etliatiol is not sufficiently different from that of 2-aminoethanol for convenient separation of the two rt)nipounds by tlist~illtttii)ii, ihc 
alcohol was prepared by treating n-propylamine with ethylene oxide by the niet,hod nf J. H. Biel, .J .  . lm.  ! 'hrtn.  Soc., 71, 1306 (1!)4$i1. 

f St:trt,irtg ainiiio nlccihol obtxiiicd froni Ilolim and IIaan Cor l l ] ) : i i l> . .  

" dlwting amino alcohol obtained from Kniversal Oil Products Conipari?.. i I' t i iig :i i i i  i i i  ii a1 iwhc 1 I ob t :ai iiw i 
from Miles Cheniicxl Company. 

c Starting amino alcohol obtained from Eastman Organic Chemicals. 

Starting aniiiio alcohol obtained from Pennsalt Chemicals Corp. 
'' Re 

1 Ileaction ran 2 weeks. 

N. Alkylaminoethanethiosulfuric Acids.-An eyuiiiiol&r inixlure 
of sodium thiosulfate pentahydrate and an N-alkylaniinoeth~1 
bromide hydrobrornide in  water or water-ethanol, depending on 
i.he so1ut)iIity of the l:ttt,r:r re:tct:int, w:ts heated near the reflus 
tcrnperature fi)r  :ipprtisirii:itely 1 tir. ('oinpletioii of the react,ioii 
was indicated by  failiti,e of sulfur 111 prec,ipitate from an aliquot of 
the solution wliirh \vas acidified with iiiiirer~~l acid. In  most' iu- 
stinices, the Bunte salt !vas sufficiently water insoluble to  crystal- 
lize froin solution upon cwoling. Solutions cont,aining a Buntr 
s;ili, which was relatively n.at,er soluble were concentrated anti the 
produrt was separated from sodium bromide by  c~-ystallization. 
Sevcwl recrystallizations were required in order to obtain a pure, 
1i:tlitie-free product . 

2-( Trimethylammonium)ethyl Thiosulfate.--8 solution of 23.7 
g. (0.15 mole) of (2-chloroethy1)triniethylammonium chloride and 
37.3 g. (0.15 mole) of sodium thiosulfate pentahydrate in 35 ml. 
o f  \v :~ tcv  \\-:IS heated itt reflux for 1 hr. )n iwnling, the cq-stalline 
p i ~ i t i I t i ~ ~ 1  wp:ir:Lteil t'roiii solution. b i  illimtioii onc>e froin 
u : i t i ' t .  l'ollii\veil 11). SPVCIYLI t i ~ c ~ a t i i i r i i t s  ( i f  tlir p i d i r [ , i  \vil l i  Iioiliiig 
i i i e t i i ~ ~ i i o l  t o  reliiovv reiiiaiiiiiig s~~diu i i i  kiriinii& :iffi~ided L'O.(i 
g. (69.1 ' ,,) id  2 4  t r i i i i e ~ ~ i ~ l : ~ i i ~ i t i ~ ~ i i i i i i i i  )ethyl tliiosulfate, iii.11. 
%i--26Y0 tiec. 

.Inn[. Calcd. fu r  C::H,JOsSr: C ,  30.18; H, 6.57: S ,  7.03; 
) . l X .  Found: C, 30.11. H, 6.74: S,  i .04: 8, S1.9i. 

Acknowledgment.-Lye mish to  tharik Ur. Thoinas 12. S \ \ e e i i r j  
for many helpful suggestions and Alessrs. L. Hafner, J. 11. White, 
r i i i d  S. hbdon-Sabet for technical assistance. 

- 
Aminooxyacetic Acid Derivatives 

Ilepartrrzent 01 Oryuri ic l ieseui~ch, Scienti'ic Laborato),ies, The i I  ' t i ) , .  

S. 3Terrell Company.  Division of Rich,arrisorL-~ller~i~ll I n v . ,  
flincinnnti. Ohio 

.~Iiiiiiioos~;il:~elir: :ic,id, being :L ilei 
lends itself t o  reacations with carbonyl 
wxkir5 has shown that, certain oxime derivat,ives such :ts tlicsr 
have eshibited plant, th inhibition4 or vitamin I< wt3ivit,ye: 
furthermore, :mlinoii. tic. ncici i t d f  lins been reported8 tri 
have mitihncteri:tl :I y. 'rtw miiiponntls tlesvribed heres 
tvere I)rqmre[l i i i  iiider ~ I i a t  i1it.y tiiighf lie iiivesi.ig:tlrd :is pnteli- 

( 1 1  .A, i v ~ i ,  uui i .  c / i i , l L .  F , ~ , , ~ ~ ,  a ,  ziti3 ( I ' JBGJ.  
rs) hl. Anchel and It. Schoeuhaimer, J .  Bid.  C h e m . ,  114, 589 (1936t. 
(3) E. Borek and H. T. Clarke, J. Am.  Chen .  Soc., 68, 2020 (1936). 
(4) 11. S. Nevman,  W. Pones, and 31. Renoll, ibid., 69, 718 (1947). 
1.5) I). 0. Holland. British Patent 621.934 (1919); Chem. .46str. ,  44, liG4b 

IY50). 
(6) 1;. \ Y i ~ i t e r i i i ~ ~  and 14. l,auliw.et,te, Bull. 8oc. ~ ~ l ~ l m .  l " i . u j i i . < a ,  664 ( l ! i . ->U) .  
( 7 )  .1. Frank u,nd I<. ltiedia. Ilonalsh., 92, 7 2 5  (1961). 
(8) L. Dienea. H. J. iveinherger, and Y. 3ladoff, J.  Baclcrzul.,  59, 72: 

,1960) * 


