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I'rocedures refer to Experimental Section. A, chloroform; B, a,cetorie; c, wat,er; I), ethanol; E, :ibsolute etkian(11: I:. ('1 11(~r: 
\t ' i t ,li  1 Iii, G, acetonitrile; H, met,hanol; I, isopropyl alcohol; J ,  dioxane; K, isopropyl ether; L, benzene; 31, 1\Iethyl Cellosolw. 

iiidicated exceptions, reactions were stirred a t  room temperature for the indicated time interval. IZ Designates the alkyl- or :L 
amido ring position relative to the amino ketone side chain. e Anal. Calcd.: C1, 12.54; 5,  9.91 ; 1320, 6.37. Foulid: ('1, S*  

OI I -  

10.0'2; I&O, 6.34. f Xitrogeii. 0 Chlorine. ".-lnaZ. Calcd.: C1, 10.14; X, 8.01: R20j 2.57. Found: c'l, 10.40; X. :.!E; I b O ,  

g r ~ u p , ~ g  it is noteworthy that except iii the vast. of 
iiiethoxy and chloro substitution, the biological co~ihe- 
quences of these changes have generally lacked sig- 
nificant therapeutic potential. All of these niolecular 
modifications share a common characteristic. Without 
c.xc.eption, the substituent replacing the phenolic hy- 
droxyl group exhibits no acidic character. This lack 
of :in acidic proton must certainly affect the reactivity 
of the substituted phenethanolamine toward ai1 adren- 
cirgica receptor site and henw the biological action oi 
\ii(*li a11 altered species. 

lye conjectured that the biological action of' a cate- 
cholamine might be usefully modified if the phenolic 
hydroxyl group(s) was replaced with a substituent(s) 
which would display an acidity comparable to that of a 
Iheiiol. In  addition, the acid-forming elements of this 
\ul),Ltitittmf shoultl t)c c.:il)atJle of spacial orientation SO 

that the geometry of the phciiolic. hydroxyl group would 
dso  he replicatetl. 

Oiie suvli ;.ubstituriit, which denionstriit tlic, w i t h i *  

nature of a phenolic hydroxyl, i \  the alkyl or :iryl -111- 
fonaniido group. ~Iethaiiesulioii:iriilide, ior (1x:tni1)1(~ 
is only a slightly stronger acid (1Ka = that) i t -  

hydroxyl counterpart, phenol (pKa = 11). ' T l i i ~  :wi t l -  
ity, of course, underlies the IxisiD of thc, w l l - l ~ i i o u  II 

Hinsberg test7 for differeritiatioii lwtwwii  j ~ r i i ~ i a r v  ' 11 i t1  

secondary amine\. 

rerning the bond m g l c ~  :itid bond i l i \ t : i i i w ~  : l t i o \ i (  t I I (  
nitrogen atom 01 iiiethariesulfonnriilitle, i l  11 l i o t  1111- 

reasonable to  absunie, 011 the  basis of reported vitlue,i for 
other trigonal nitrogen systems, that the phenyl S H  
unit in methanesulforianilide chould approxiiuntc 111~ 

Although thel(' :tl)l>c:tr t o  br' I I O  I . C Y W ~ ( I C Y ~  (ILL1 > I  c .011-  

(6) This value, determined in 505$, etlianvl hy po~entioirieiric titration, 
Iugrtlier wit11 r e l a i ~ d  (lala nil1 Iw t he  siiI l jFct of a forthcotning i)ul>licatiuii.  
11. L. Il inman and €3. 1:. Iloogenbourn [ J .  (Jrg. Chem., 26, ( 1 W I ) l  le- 
ported a titration pK,& = 10.8 f u r  mi~(~1ianPsulfonamide itwlf. 

(7)  0. Hinsberg:, B<,r., 23, 2962 (1890). 
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Yield, 
% 

(pure) 

34 

54 
27 
62 
62 
70 
41 
6( 1 
I S  
3( J 
61 
6 5 
67 
24n 

68 
62 
34 
47 
61 
27 
20 
37 
59 
23 
58 
66 
29 
48 
4( ) 
:34 
5 7 
4.5 

Crystn. 
solvent6 

B-C 

C-D 
E 

C-D 
D 

1)-F 
E 
1) 
H 
E 
E 
A 

C-D 
. . .  

C-D 
C-D 
C-J 
c-I 
11 
H 
I 
E 
D 

E-K 
E-K 
H-K 

D 
C-( ; 

I )  
I )  
11 
SI 

Formula C 

38.23 

40.83 
46.97 
51.50 
50.45 
52.61 
6 2 . 0 5  
51.56 
55.35 
62.08 
52.61 
62. 40k 
57.18 
56.46 

13.408 
51.50 
12.728 
67.62 
62.08 
11.568 
51.64 
56.46 
48.66 
61.40 
42.74 
11.058 
62.40 
64.85 
48. 66 
.?ti. 35 
63.31 
56.35 

7- % found----- ~ _ _ _ _  % calcd. - 
H S C H S 

5.35 

4.95 
6.24 
5.19 
5.64 
6.18 
5.  ,56 
5.Y2 
5,74 
5.66 
6.18 
6.40 
6.33 
6.05 

10.58f 
5.19 

10.05f 
5.92 
5.66 
9.13f 
7.22 
6.05 
6.60 
5.98 
5.80 
8 , 7 3 1  
6.40 
3.67 
0.60 
7.43 
6 . 7 1  
7.43 

e 

10,581 
11.568 

h 
14.96 
14.04 
11.04 
14.49 
8.69 
7.978 

14.04 
8.09f 

m 
9.268 

12 11 
P 

11.50 
6.86f 
6.30f 

10.45 
10,168 
9.260 

11.05a 
6.56 
8.78 
9.99 
8.09J 
j . 1 7 ’  
! I ,  99 

10.74 
8.89 

10.74 

38.63 

40.68 
46.90 
51.21 
50.63 
52.46 
62.14 
51 .63 
55.07 
61.83 
52.77 
61.32 
57.62 
56.40 

13.268 
51.41 
12.570 
67.33 
62.29 
11.628 
51 .75 
56.38 
48. 41 
61.33 
42.96 
11,138 
62.42 
64.65 
48.71 
36.38 
63, OX 
56.39 

5.71 

4.70 
6.50 
6 . 3 1  
5.68 
6.06 
3 , 93 
0 ,  0 3  

5,80 
6.26 
6.60 
6.09 
6 . 1 1  

10.261 
5.46 
9.85f 
6.13 
,5, 71 
8,871 
’7.08 
6.24 
6.64 
6.45 
5.89 
8 .  j 6J  
6.82 
5 .  9:3 
6 . 6 %  
7 .46  
6.97 
7.61 

- -- a .  i s  

e 

10.29f 
11.748 

h 
13.05 
14.03 
10.97 
14.43 

8 .92  
8 , 0 3  

13.88 
‘7.831 

m 
9.410 

12.28 
P 

11.38 
6.611 
6,401 

10.53 
10.298 
9.268 

11.048 
6.68 
8.83 
9.65 
8 ,  261 
6 . o ; 3 r  
\ I .  84 

10.*59 
X.63 

10.67 
2.55. Reduced t o  14, Table I, without further 
purification. For preparation of N-benzyl-1-phenoxy-2-propylamine see ref. 11. Anal. Calcd.: C1, 6.75; H20, 6.86. Found: 
C1, 6.81; H?O, 6.77. Purified by repreparing the hydrochloride from the isolated free base. 0 Refluxed. P Anal. Calcd.: C1, 
10.14; N ,  8.01; HzO, 2.57. 

’ Also prepared by procedure 4 in a similar yield. 7 Melts without decomposition. 

Found: C1, 10.15; N, 8.23; HZO, 2.50. Also prepared by procedure 1. Sodium. 

phenyl OH unit in phenol, with regard to its spacial 
In  such a system the alkyl sulfonamido 

group could align itself, in relation to a receptor site, 
in a manner closely approximating the phenolic hydroxyl 
with respect to both bond distances and bond angles. 
The alkylsulfonyl radical would be presumed to be dis- 
placed upward and away from the reactive site. In  

(8) There is almost a complete absence of X-ray crystallographic da ta  di- 
rected toward the spacial geometry of the nitrogen atom in sulfonamides. 
Studies and reviews concerned with the spacial geometry of the sulfonyl 
Rroup are: L. E. Sutton, Special Publication No. 11, The Chemical Society, 
London, 1958; S. C. Abrahams, Quart. Rev. (London), 10, 407 (1956); K. 
N. Trueblood and S. W. Mayer, Acta Cryst., 9, 628 (1956); and N. K. 
Kharasch and C. M. Buess, “Organic Sulfur Compounds,” Vol. 1, N. K. 
Kharasch, Ed., Pergamon Press, London, 1961, pp. 541-542. This lack of 
data  relating to  the nitrogen atom in sulfonamides is reflected in the fact that, 
although some atomic-model sets provide special nitrogen atoms for use in 
construction of carboxamides, no clue is available as t o  which type of nitro- 
gen atom might be most useful in the construction of the sulfonamide 
groupings. In  view of the considerable theorizing relating to  the sulfa drugs, 
i t  is most interesting that  sulfanilamide itself has only recently been the 
subject of a complete X-ray study: B. H. O’Conner and E. N. Maslen, Acta 
Cryst.,  18, 363 (1965); M. -4lleaume and J. Decap, ibid., 18, 731 (1965). 

OH 
0 vF“ CHzNHR R S O p  
‘H 

view of these apparent chemical similarities, we have 
prepared a series of phenethanolaniines bearing either 
an alkyl or arylsulfonamido substituent on the benzene 
ring. 

Chemistry.-All compounds reported in this work 
are racemic modifications. Since the sulfonamido- 
phenethanolamines (1) contain both the acidic sulfon- 
amido and the basic amino functions, they exhibit 
amphoteric character, forming internal salts as well as 
alkali-metal and acid-addition salts. 

The sulfonamidophenethanolamillea (1, Table I )  
were obtained from their 2-an~inoacylsulfonanilide 
precursors (2, Table 11) by either a palladium-catalyzed 



2 

I:, = iiiethyI> ethyl, butyl, p-toi!,l 
R I  = H, methyl, ethyl 
It3 = H, methyl, ethyl, isopropyl, sw-l)1itylt L-buiyl, beiizyl, 

I:, = If, beiizS.1 
phenethyl, 1-pheiioxyisopropyl 

lo\r-pressure hydrogenation or :t iocliuiii tiorohytlritle 
clieniical reduction. Catalytic. hydrogenation of the 
lietoiieh 2 which contained :i 4e-c.hain amine fuiictioii 
l~c:u.irig :t benzyl grouli were debcnzyhtcd concomi- 
t:iiitly with reductioii of the carhoiiyl iuiictio~i.~ 

l'or those ~ulfoiiaii~idophenetli~i~iol~ii i i i ie~ which 1 i : t ~ c ~  
trio :tsynimetric carbon atom.: (It, = alkyl), two 
racemic niodifications are I)o-hihlc. In our hiicl-, 
mtalytic hydrogeiiation led to  a I)recloniiii:uicc of the 
erythro isonicr. In order to obtain :L roiiip:Iri.ori of 
1)iological artioiii, the thi ro r:irciiiatc (30) of p -  
(~-iiicthylainino-l-liydroxyl,ro~,vl) iiict1i:~iic~ulfoii:iniili~l~~ 
(29) was prepared by first reducing ( w t h  sodium 
liorohydride) the iiiterniediate ketone, p-(?-beiizyl- 
iiiethy1aiiiinopropioiiyl)inethanc~~ulforinriilidr. t o  tliv 
corresponding carbinol :md t h n  debciizylatioii 11-i t 11 

I)alladiui~i-catalyzed hydrogenation. Proof of  (%on- 
figuratiori was obtained by exaniin:ttion of tlio ii.1n.r 

data (Table 111) for the hydrogen-hydro~cli mter- 
:ictioii on the two adjacent aiyniiiietric center-. Our 
tlnta for the spin-coupling caoristallt.; waz in :iccortl with 
iliat reported by Hyneio for tlie u y t h ,  o :Itid t h i  eo q ) l i c d -  
rinc-;. 

TABLE I11 
.R. S T U D l E h  

Cuinpd. J : t i j , t l j ) ,  C.Y.S . ' '  

t<;phecIrii ie" : ; , ( j l , d  

#-Ephetlriiie~ 
16" : ; . 4  
"I)" :i. t i  
3 P  ! ) ,  .i 
::I 1, ., , .) 
;;?I2 :i. I 
:3y" . >  , ., 
3 4 I, 4.0 

3.4c 

4 X.m.r. coupling constants for adjacent hydrogen interactioii 
in 11,O was measured on a Tarian A-60 instrumelit using tetra- 
inethylsilane as all internal standard at a freyueiicy of 60 1Ic.p.d. 
* erythro configuration. c In trifluoroacetic acid. d Lit.'" c o w  
pling coiistant, 4.0 (chloroform). e threo configuratioii. Idit ,Ii' 
coupling coristant ~ 8.2 (chloroiurnij. 

1) ., 

I ,  ., 

The failure of (,'orrodi, et ai. , E r i  t o obt:tiii thwo rnc:en~atcs 
I)y lioroliydridc reductioii of their interiiiediatc :mino 
ketones can  probably be best explained in light of the 
studies by Van Uijk arid Xoed.il They suggest that 
hydride reduction of aniino ketones, wherein the aniino 
group bears :I liydrogen atom, yields predomiriniitly the 

(!+) it .  B i i i i i , n o t T  alii1 \\ . 11. l iar t i i i ip ,  .I. . l m .  I ' lrnrn!.  . t . w x ,  Sc!. l,'d., 35,  
:wti (1946). 

(10) .r. 11. i iy t l ( . ,  crJil. .I. ciieIn., 39, mxi ( 1 ~ 1 1 .  
(11)  .J. V ~ I I  l l i j k  arid 11. 1). hIoed,  l ? c r .  f w u .  i i i ini., 78, 22 ( l i J > ! l ) ;  80 ,  

3i3 (1961). 

0 0 
I 
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TABLE I V  
ACYLSULF ONANILIDES 

Ria 
2-CHa 
2-CHa 
3 4 x 3  
3-CH3 
3-n-CaHs 
3-n-GHs 
3-CH3 
3-CHs 
3-p-CHzCeHh 
3-p-CHaCeHr 
4-CH3 
4-CHa 
4-CH3 
4-CHa 
4-CHs 
4-n-CaHg 
4-n-CaHs 
4-p-CHaCeHa 
4-p-cHaC~Ha 
4-p-CHaCa Ha 
4-p-CHd2eH1 

Ra 
H 
H 
H 
Ii 
H 
H 

CHI  
CHI 

H 
H 
H 
H 

CHa 
C2H5 
CzHa 

H 
H 
H 
H 

CH3 
CHa 

Rs M.p., "C. 
H 105-107 
Br 131-133.5 
H 96-97.5 
Br 124.5-126 
II 86-8i. 5 
Br Oil 
H 105.5-107 
Br  116.5-118 

Br 127.5-129.5 

Br 190-191.5' 
Br 207-209,5/ 
H 136.5-138 
Br 143-146 
H 103.5-105.5 
Br 122-123.5 
H 199-2OOi 
Br 174-176.5' 
H 185.5-187 
Br 167-169 

H 130-13Ze 

H 156.5-158.5 

Yield, 
% 

(pure) 
74 
46 
45 
79 
69 
d 

57 
74 
67 
50 
75 
44 
79 
5 5 
55 
77 
52 
87 
57 
66 
57 

Pro- 
cedureb 

1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
30 
3 
1 
2 
1 
2 
1 

1 
2 

2 k  

Crystn. 
solventC 

A 
A-B 
.'I 
.'I 

.\-C 

D 
.A 
D 
D 
A 
n 
E 
h 
h 
A 
B 
D 
E 
F 
E 

. .  

r- % calcd.- -. -%found- 
C H S C H 

50.69 5 . 2 0  15 .03  50.91 5.50 
3 7 . 0 0  3 .45  10.97 37.14 3 .75  
50.69 5 20 15.03 50.89 5.10 
37 .00  3 .45  1 0 . 9 i  37.30 3.57 
56.44 6 .71  12.56 56.38 6 .63  

52.84 5 .76  14.11 52 .85  5.71 
39.22 3 . 9 5  10.47 39 .36  4 .12  

48.92 3.83 8 . 7 1  49.00 4.08 
50.69 5 . 2 0 ,  15 .03  50 .68  5 . 3 4  
2 7 . 3 j h  4.79' 10 .97  27.35h 4 85i 
39.22 3 . 9 5  10 .41  39.38 3 .93  
54 .75  6 .27  13.29 54.75 6.24 
41.26 4 .41  24.9Ijh 41.10 4.58 
56.44 6.71 12.56 56.34 6 . 6 9  
43.12 4 . 8 3  23.91h 43.39 5 .08  

48.92 3 .83  8 . 7 1  49.17 4 . 0 5  
63.34 5 .65  10.57 63.33 5 .83  
50.27 4.22 20.91h 49.98 4 . 3 3  

. . .  . . .  . . .  . . .  , . .  

. . .  . . .  . . .  . . .  . . .  

. . .  . . .  . . .  . . .  . . .  

-- 
S 

1 5 . 1 8  
1 0 . 9 8  
14.94 
10.92 
1 2 . 5 4  

14.21 
10.53 

8 , i 5  
14 .81  
11.01 
10.48 
13 .22  
24,  58h 
12.44 

, . .  

. . .  

23. s o h  
. . .  
8 , i 8  

1 0 . 6 8  
21 , O B h  

a The aromat>ic ring position of the sulfonamido substituent relative to the acyl side chain is designated by the numerical prefix. 
Procedures refer to Experimental Section. A, isopropyl alcohol; B, benzene; C, water; D, ethanol; E, acetonitrile; F, acetone. 
Used without purification. Decom- 

Nitrogen. 3 F. D. Chattaway [J .  Chem. Soc., 85, 391 (1904)] reports m.p. 
e L. A. Elson, C. S. Gibson, and J. D. Johnson [ J .  Chem. Soc., 1132 (1930)l report m.p. 130". 

position. 
203'. 

0 Also prepared by procedure 2.  Bromine. 
Also prepared in 5% yield by procedure 3. 

By an alternate route, utilizing a Friedel-Crafts 
reaction, certain of the p-2-bromoacylsulfonanilide 
intermediates (6) could be conveniently prepared 
froni the readily available sulfonanilides (7). In  this 
manner, 4'-(2-bromoacetyl)methanesulforianilide was 
obtained in 90y0 yield by acylation of methanesulfon- 
anilide with bromoacetyl bromide and aluminum chlo- 
ride. Haloacylation of p-tolylsulfonanilide under simi- 
lar conditions afforded only a 5% yield of 4'-(Zbronio- 
acetyl)-p-tolylsulfonanilide. The para orientation13 
of the bromoacetyl electrophile in the haloacylation of 
sulfonariilides (7) was confirmed by the identity of 4'-(2- 
bromoacety1)methanesulfonanilide with that obtained 
from the known 4'-aininoacetophenone (4) as outlined 
in Scheme I. 

Reaction of butyryl chloride lvith methanesulfon- 
anilide yielded two products : 4'-butyrylniethanesulfon- 

SCHEME I1 
0 

10 1..'. 
8 9 

anilide and a 15% yield of the diacylated product, 4'- 
butyryl-S-(niethanesulfony1)butyranilide. The acyl 
function of this mixed imide was readily renioved by 
mild alkaline hydrolysis. 

By Scheme 11, the sulfonaniidoainino ketone pre- 
cursors (2) were obtained by reaction of alkyl or aryl 
sulfonic anhydrides with aminoacylaniline derivatives 
(10). The use of sulfonyl chlorides in this reaction was 
less successful than the use of the corresponding sul- 
fonic acid anhydrides. The intermediates 10 were pre- 
pared by a stannous chloride-hydrochloric acid reduc- 
tion of the corresponding nitro compounds (9) which 
in turn were obtained by condensation of known nitro- 
phenacyl bromides (8) with secondary amines. 

Experimental Section14 
Procedure 1. Mesylation or Equivalent. 3-Propionylmeth- 

anesulfonanilide.-3'-~itropropiophenone (17.9 g. , 0.1 mole) 
in 200 ml. of absolute ethanol was reduced in 1.0 hr. with a Parr 
hydrogenator (0.2 g. of platinum oxide) to provide a quantita- 
tive yield (15.0 g.) of 3'-aminopropiophen0ne.1~ Mesyl chloride 
(11.5 g., 0.1 mole) was added dropwise to a stirred solution 
(held a t  10-15') of 3'-aminopropiophenone (15.0 g., 0.1 mole) in 
120 ml. of pyridine. After completing the addition, the mixture 
was stirred a t  room temperature for 2 hr., heated to 85", cooled, 
and added to  1 1. of water. The aqueour mixture was extracted 
with 700 ml. of ether and the ethereal solution washed with 200 
ml. of 1 N HCl then with 400 ml. of 1 S SaOH. Acidification of 
the alkaline extract with concentrated HC1 yielded 16.0 g. of 
product, m.p. 103-105.5". Crystallization from ethanol afforded 
analytically pure 3'-propionylmethanesuIfonanilide, 12.8 g. 
(56 .57 , ) ,  m.p. 105.5-107". 

(14) Corrected melting points were determined with a Thomas-Hoover 

(15) B. L. Zenitz and  W. H. Hartung [ J .  Oro. Chem., 11, 446 (1946)l 
employed a palladium-charcoal catalyst for the  preparation of this com- 
pound. Our use of this catalyst afforded redriction of the  carbonyl BS well 
as  the nitro group. 

9 8 capillary apparatus. 

(13) A. G. Kostova, N. N. Tkachenko, and I. I. Evseeva [ J .  Uen. Chem. 
CSSR,  31, 2091 (1961)l have recently demonstrated the  para orientation of 
t h e  Friedel-Crafts product from methanesulfonanilide and acetyl chloride. 
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4 '-Propionyl-p-toluenesuIfonaniIide.-~~p-Toluenesulforiyl 
(.hloridc (95.3 g., 0.5 mole) i m s  added portionwise to  a stirred 
11~~id i i ie  soiutioti (400 1 1 1 1 . )  o f  . ~ ' - : t t r i i t t ~ ~ p r ~ ~ i ~ i ~ ~ i ~ t i ~ ~ i i o i i i ~  ( i g . 5  g., 
0.5 rrtule) rdiile mairitaiiiiiig a reactioii t.eniprratirre o f  10-1:". 
After the addition was completed, stirring wa:, continued for 2 
hr.) aud the reaction mistmure was poured into 3 1. of ice water 
giving :I solid which was collected and crystallized from ethanol; 
130.0 g., m.p. 180-183". A 10.0-g. portion of this material, 
crystallized from acetone, afforded 7 .7  g. i 66('; over-all) of 
:m:tlytically pure product, m.p. 185.5-187". 

3'-(2-Benzylmethylaminoacetyl)methanesuIfonanilide Meth- 
anesulfonate. -2-Benzylniethylamino-3'-nitroacetopheiio1ie hy- 
drochloride ( I  7.3 g., 0.053 mole) was added portionwise during 
I O  iiiiii. to it stirred solution (held at 50-60") of SnCl2.2H2O 
(35.8 g., 0.16 tiic~le) in 70 ml. of conceiitrated HC1. After heating 
o i i  a steam bath for 4 hr., the mixt,ure was hydrolyzed by mixing 
with crushed ice rontaining 400 ml. of 20"; XaOH. The (*rude 
m i n e ,  2-(bei~zyliiiethylaniino)-3'-aiiiiiioacetophenone, \\-as taken 
i i p  in 300 ml. of CHCI,, dried (L11gS04), and added to methane- 
sulfonic anhydride16 (9.2 g., 0.05 mole) in 140 ml. of CHCI,. 
After standing a t  room temperature for 16 hr., the separated 
iiiethanesulfonnte salt of 3'-(2-benzglmethyIaminoa 
irieth:i~ic.sulforiariilide ( I 9  g.) was collected and purified by c 
lization from ethanol: yield 14.0 g. (61.8% ), m.p. 205.5-20 

Procedure 2. Bromination of Phenones. 4'-(2-Bromoacetyl)- 
methanesu1fonanilide:~~Bromirie (8.0 g., 0.05 mole) was added 
tluririg 45 min. to il stirred suspension of powdered 4'-acetyl- 
methatirsulfonanilide (10.6 g., 0.05 mole) and 0.1 g. of beiizoyl 
peroxide in 100 ml. of anhydrous et.her.li After stirring over- 
tiight, the reaction mixture was filtered and the filter cake was 
wrshed with ether, isopropyl alcohol, and again ai t 'h  ether leaving 
:li t  off-white solid, 12.8 g., m.p. 165-175" dec. Three crystal- 
limiioiis from ethanol afforded 4.3 g. (337;.) of white needles, 
tii.p. 19~l-~l01.5" tier., identical in every respect with 4'-(2- 
i)ri~inoacet)-l)inethaiie~i~lf~~nanil~de prepared by procedure 2 .  

Procedure 3. Friedel-Crafts Acylation. I'-(L-Bromoacetyl)- 
methanesulfonani1ide.--Aluminum chloride (40 g., 0.3 mole) 
\\-as added during 15 miir. to il vigorously stirred mixture of 
iiiethanesulfonanilide18 ( I  7.1 g., 0.1 niole), bromoacetyl bromide 
(35.6 g., 0.18 mole), and 75 rnl. of CS,. The mixture was re- 
fluxed for 0.5 hr., stirred at room temperature for 1 hr., and left 
overnight. The CS2 layer w i s  decanted and the dark, red- 
brown, viscous complex was hydrolyzed by pouring onto crushed 
ice c.ontairiiiig 7 ml. of concentrated HC1. The brown product 
\vas collected arid washed with water, ethanol, and finally ether 
to yield 26.5 g. of tan solid, n1.p. 161-171 O dec. Crystallization 
from et,lianol afforded 12.5 g. ( 4 4 5  ) of analytically pure product, 
1ii.p. 190-191.5° dec. 

4'-Butyrylmethanesulfonanilide.-AluIlliriuiii chloride ( 400 
g.j 3.0 moles) was added during 1 hr. (so as to maintain a tenipera- 
t ure of 30-33") to a stirred solution of methanesulfonanilide 
(171 g., 1.0 mole) and butyryl chloride (180 g., 1.7 moles) in 
, N O  nil. of CS,. After refluxing for 2 hr. arid hydrolyzing with 
i r e  and dilute HCl, 307 g. of material melting a t  55-80" was 
i.ullected. Kxtraction of the crude product with 1.5 1. of 1 .\- 
SaOH atid acidification of the basic extract with concentrated 
IiCl provided 4'-1)utyrylmethanesulfonanilide, 160 g., m.p. 130 - 
135". The analytical sample melted at 136.5-138" (2-propanol J .  

The alkali-insoluble material (45 g., l5%), crystallized from 
2-propano1, afforded pure 4'-butyryl-N-(methanesulfonyl)bu- 
tyrylanilide, m.p. 120.5-122'. 

.Inul. Calcd. for CljH21S04S: (', 57.85: H, 6.811; S, 10.80. 
b'oluid: c', 57.88; H, 7.09; S, 10.55. 

Hydrolysis of t,lii; iiiised imide by warming Kith 1 Ar KaOH 
iiritil wliitinn ocriirrcd and subeequetit acidification with HC1 
gave addit ional 4'-biit yrylmethanesulfonanilide. 

Procedure 4. Amination of Phenacyl Bromides. 3'-(2- 
Aminoacety1)methanesuIfonanilide Hydrochloride.-The follow- 
iiig procedure with slight variations is essentially that  of Rfannich 
:itid Hahn.'Y .4 mixture of 3'-( 2-bromoacety1)methanesulfon- 
:inilidr (43.8 g., 0.15 mole) and excess hexamethylenetetramine 

-~ .- 

I ii) l o r  preparation of sulfonic anii>-drides see L. Field, .I. Am. C h e m .  

7 )  The iitility of Irrnzoyl peroxide a8 a free-radical reaction initiat,or in 
t t ic1 1,romination of srilfonamidoacylphenones (6) appeared to  he of question- 
able ualiie; t h i s  %-as found t o  he t he  case wi th  either chlorinated hydrocar- 
twns or rt l irr  as reaction solvents. 

51, 1272 (1929). 

74, 304 11452): I,. Field and P. Settlage, ibid., 76, 1222 (1954). 

( 1 8 )  C' ,  S. 51ar\-el. 11. 1). Itelfrick, and J. P. Helsley, J .  Am.  Clte7n. 

( I ~ , I )  (', \ I n n n i l , t l  :ml I .  I.. Ilnlin, f?i>r. ,  44, 1542 ( l 9 l l j ~  

(31.3 g., 0.23 mole) in 1 1. of CHCL, stirred for 16 hr. at room 
temperature, provided CHCla-insoluble [( 3-1nethaiic~nlfot~;tiiii~~~~)- 
l ~ ~ ~ i z o y l ]  inel I i ~ l t i e x a ~ n ~ t h ~ l e r i e t e t r a a ~ ~ i ~ t i o ~ ~ i ~ i ~ ~ i  hi.ori\id(~, A 3  g., 
( ! ? i . q 5 r (  ), m p .  I 6 i  -168" dec. Hydrolysis waa effected I J ~  a Iirief 
heating (ca. 3 min.) of 60 g. (0.14 mole) of the adduct i r i  1.4 1. I I ~  

ethanol and 70 ml. of concentrated H C I  Filtratiuti, c,voling, 
collection of the first crop, concentratioii of t,he filtrate to 200 ml., 
and dilution with 1.2 1. of ether gave a rornbined yield of 55.5 g. r ~ f  
rriidp material. Trituration of this mat,erial with 100 ml. of 
('old w:tter gave 30.5 g. of product ~vliich, when rryitallizcid i'rotii 
80' eth:tnol, ufforded 19.8 g, (54',; j of ;iii:~lyticdly ptiw 
:tiiiiiii~:icet y i  i r i i c t  l i ~ i t i e ~ ~ i l ~ o i i : i i i i l i ~ l ~  tiy(Irochloritl~~, iii .1).  

201..5° tlrc. 
4'-(2-Isopropylaminoacetyl)methanesulfonaniIide Hydro- 

chloride. ~--Pouderetl 4'-( 2-broInoacety1)niethanesulfoiiaiiilitie 
14.6 g., 0.05 mole) was added in srnnll portions to a stirred solu- 

tion (held a t  15') of isopropylamine ( 1  1.8 g., 0.2 mole) in 30 nil. 
of methariol. -4fter stirririg for 0.5 hr. a t  room temperature, the 
,solution was conceiitrated. The viscous, red-yellow residue 
B-as dissolved in I j 0  nil. of acetone and acidified with ethariolic- 
HCI to give 11.4 g. uf product. Crystallization froni methanol 
yielded analytically piire product ab white plates, 4.2 g. (27"; ), 
1ii.p. 221-225' dev. 

A niixt>ure of 4'-~,2-broniopropio1iyl)metha1ie~ulforianilide (30.6 
g., 0 .  I mole) and S-iiiethylbenzylainirie (24.0 g., 0.2 mole) in 
400 1111. of acetonitrile was stirred for 16 hr. The acet,oriitrile 
way renioved under vacuum atid the residue wab extracted with 
300 ml. of warm acetone. Concentration of the acetone extract, 
and crystallizatioii of t,he residual yellow solid from eth:rnol 
provided 14 g. of the free base, 1ii.p. 163-169" der. Thia impure 
product was taken up in 100 nil. of 1 S HC1 and filtered. Kru- 
tralizntion of the filtrate with c,oncentrated S H 4 0 H  gave 4'- 
1 2-t~etizylnieth~larnil,opropion~l )niethaiie,ciilfoii:trlilide ivhic,h \v:I> 

I0.I g, (29.2' ,  ), 

4'-(2-Dibenzylaminoacetyl)methanesulfonanilide hydrochlo- 
ride was prepared in acetone from 4'-(2-bronioacet~yl)nietharie- 
hulfotiariilide (29.2 g., 0.1 niole) and dibenzylamine (39.4 g., 
0.2 niole) as desrribed in the preceding example. The reactioti 
inistiire was filtered from dibenzylamine hydrobromide and the 
filtrate >vas concentrated. Solution of the base in 200 ml. of 
ethanol arid 1 1. uf ether followed by treatment with ethaiiolic 
HC1 provided 39 g. of the hydrochloride salt. ( 
from ethanol aflorded the pure produc+, 27 g. i 
199.5-201.5" tiec,. 

2 4  BenzyImethylamino)-3'-nitropropiophenone Hydrochloride. 
.~ X-.\Iethylbenzylamine (53.6 g., 0.44 mole) was added dropwise 
11) a stirred solution of 2-bronio-3'-iiitropropiopheriorie'" (57.2 
g., 0.22 mole) in 300 nil. of acetoilitrile held a t  15-20". After 
5taiidiiig at rimni temperature for 16 hr., the solution was con- 
centrated uitder vacuuiri, and the residue was extracted with 500 
nil. of rther. The water-aashed a i d  dried ( llgHO4) ethere:tI 
extract TWR acidified x-ith ethanolic HCl to yield a tarliy solid 
which on trituration with acetone provided 65.5 g. of criitlt: 
hydrochloride. Crystallizatiori from I : 1 ethanol--et her. 1 heti frcriii 

1 : :< ~i~neth~lformaniidr--etl ier gave 1)iire 2-( beiizyliiirt tiyl- 
a i i i i i i ~ ~ ~ - ~ ' - i i i t r o ~ ~ r o ~ i i ~ ~ p ~ i e t i o t i e  hydrochicIritle, 4X.O g. (M'  ~ ), i i i . 1 ) .  

1 tis- 172..5" dCY. 

vl i l l l ld :  

The 2-[beiizyl-, methyl-, ethyl-, a i d  isopropyl-silhtil i i t t ~ l  
;~iiiiti~i~-;~'-nitroacetopheiiorie hydrochlorides were obtained 1)y 
condensation of 2-broino-3'-tiitroacetopheiione21 and the appro- 
priate S-heiizyl:ilkylamiiie. \Vith 2-benzylniethylarriillo-:3'- 
iiiiroacetop2-ierioiie, the purified hydrovhloride had m.p. I Dl  ~ 19:i' 
(lei.., lit.** n1.p. l7~~- l7- Io  dec. 

. l n d .  (lalcd. for ['LJI,;CIXA):~: C, 59.90; H, 5.S-1; (:I, 11.0:. 
Forlrld: c, 50.69: €I, 5.61 j CI, 11.04. 

Procedure 5 .  Hydrogenation of Aminoacylsulfonanilides. 
3'-(2-Methylamino-l-hydroxyethyI)methanesulfonanilide Meth- 
anesuIfonate.--3 ' - ( 2  - Benzj-1methylaniinoacetyl)methanesulfon- 
anilide methanesulfonate (8.6 g., 0.2 mole) in 200 ml. of absolute 
methanol was reduced iii a Parr hydrogenator employing 0.6 g. 
of 107; palladiiiiii-cliarcoal. After removal of the mtalyst and 

4 '-( 2-Benzylmethylaminopropionyl jmethanesulfonani1ide.-- 

llizetl from ethanol to  analytical piirily: 

.h/. C:ii(d. for ( ~ l - , H ~ , ( ' l ~ 2 0 ~ ~ :  (., 60 .w:  €1, 5.72:  ( '1,  ~II.:~!I. 
c:, " 3 ;  FI, 6.14; CI, 10.42. 

- .. ~ ~ 



,January 1966 SULFONANILIDES. I 95 

solvent, the residue (6.53 g., m.p. 192-201') was crystallized 
from ethanol to analytical purity; yield 5.1 g. (757,), m.p. 207- 
209O. 

Seutrsliaation of the above salt with aqueous KaOH, colt- 
centration, and trituration with cold water afforded the free 
base, m.p.'159-16l0. 

Anal. Calcd. for CloHl~N~Oa8:  C. 49.16: H. 6.60: S. 13.12. ._ ._ - - , ,  I ,  

Found: C, 49.06; H, 6.52; S, 13.11.' 
Solution of the free base in methanol with a stoichiometric 

quantity of sodium methoxide followed by dilution with ether 
afforded the sodium salt, m.p. 249-251' dec. 

Anal. Calcd. for ClaHlsNzKaOaS: C, 45.10; H, 5.68; N, 
10.52; Sa, 8.6. Found: C, 45.34; H, 5.97; N, 10.41; S a ,  8.4. 

Acidification of a 2-propanol solution of the free base with 
ethanolic HCl afforded the hydrochloride salt, m.p. 154-165.5". 

Anal. Calcd. for CloHlsN203S.HCl: C, 44.81; H, 6.50; S, 
10.88. Found: C, 45.00; H, 6.75; S, 10.95. 

threo-4 '-( 2-Me thylamino-1-hydroxypropy1)methanesulfon- 
anilide Hydrochloride.-The ethanol solution of threo-4'-(2- 
benzylmethglamino-l-hydroxypropy1)methanesulfonanilide hy- 
drochloride, obtained by procedure 6, was charged with 15 g. 
of 10 yo palladium-charcoal catalyst and debenzylated in a 
Parr hydrogenator. The reaction mixture was filtered and the 
filter cake was extracted with 500 ml. of hot methanol. Con- 
centration of the combined ethanol and methanol fractions gave 
59.6 g. of white solid which, when crystallized from ethanol, 
afforded 24.4 g. (37y0) of analytically pure product, m.p. 221.5- 
222.5'. 

Hydride Reduction of Aminoacylsulfonanilides. 
4 '-( 2-Isopropylamino-1 -hydrox y e t hj.1) - p - t ol,u,e,n~e,sul fonan,ilide 
Hydrochloride.-Sodium borohydride (1.27 g., 0.034 mole) 
was added during 20 min. to 4'-(2-isopropylaminoacetyl)-p- 
toluenesulfonanilide hydrochloride (6.5 g., 0.017 mole) in 60 ml. 
of methanol a t  10-15". After stirring for 10 min. the mixture 
was acidified with ethanolic HC1, the insoluble material was col- 
lected, and the filtrate was concentrated to dryness. Crystalli- 
zation of the residue from isopropyl alcohol afforded 3.1 g. (51%) 
of analytically pure product, m.p. 189.5-190.5' dec. 

threo-l'-( 2-Benzylmethylamino-1-hydroxypropy1)methane- 
sulfonanilide Hydrochloride.-Sodium borohydride (16.8 g. , 
0.44 mole) was added (stirring) during 0.5 hr. to 4'-(2-benzyl- 
methylaminopropiony1)methanesulfonanilide (76 g., 0.22 mole) 
in 22 ml. (0.22 mole) of 10 S NaOH and 650 ml. of methanol 
held a t  10-15". After stirring overnight, the solution was con- 
centrated under vacuum. The residue was then taken up in 250 
ml. of absolute ethanol and acidified with ethanolic HC1, and the 
mixture was filtered from NaCl. Without further purification, 
threo-4'-( 2-benzylmethylamino-l - hydroxypropy1)methanesulfon- 
aiiilide hydrochloride was debenzylated by procedure 5. 

Procedure 6. 

Biological Results and Discussion 
Although both methanesulfonanilide and phenol are 

weak acids of about the same strength, it  cannot be 
assumed that the simplicity of this single chemical 
parameter will carry over to complexities of the adren- 
ergic system and sympathomimetic amine action. 
At the present stage of development, it is convenient 
and necessary to use selected in vitro and in vivo assays 
as guides in revealing the biological profile of a sym- 
pathomimetic amine. Rigorous comparisons on the 
basis of such highly stylized mechanical responses tend 
to ignore, however, factors relating to selective distri- 
bution of the drug, relative effects on the metabolism 
and membrane properties of the effector cell, and effects 
on transport, duration, and distribution of endogenous 
amines. 

The concept of dual adrenergic receptors, as proposed 
by A h l q u i ~ t , ~ ~  is employed in the following discussion 
to delineate sympathomimetic action. Primary screen- 
ing was designed to reveal &receptor stimulation and 
blockage and a-receptor stimulation and blockage. 
For these purposes, relaxation of the uterine horn from 

(23) R. P. Ahlquist, S m .  J .  Physiol.,  163, 586 (1948). 

diestrus rats, immersed in Tyrode solution a t  38", was 
used as an initial in vitro test for 0-receptor stimulation. 
Blockade of /3-recbel)tor was nwasiircd by the antwgonis- 
tic action of the compounds toward isoproterenol re- 
laxation of the isolated guinea pig tracheal spiral, sus- 
pended in Tyrode solution and held a t  37". Potent a- 
receptor stimulation was revealed by examination of 
the spasmogenic action of the compounds on the iso- 
lated, quiescent rat seminal vesicle suspended in Locke- 
Ringer solution held at 38". Blockade of a-receptor 
was measured by the antagonistic action of the com- 
pounds toward norepinephrine-induced spasnis of the 
rat seminal vesicle preparation. Gross cardiovascular 
effects were obtained by the intravenous infusion of the 
test compounds into sodium thiopental-sodium barbi- 
tal anesthetized dogs. Taken alone, pressor and de- 
pressor events are not an ideal screening test response, 
in that they are the composite of changes in splanchnic, 
skeletal muscle, skin, and other vascular bed blood 
volumes, together with inotropic and chronotropic 
changes in cardiac function. 

Those compounds which contain an alkyl- or aryl- 
sulfonamido group meta to the lateral ethanolamine 
side chain (Table V) are a- or 0-receptor stimulants, 

TABLE Ti 
SYMPATHOMIMETIC AND BLOOD PRESSITRE ACTION 

O F  THE m-SULFONAYIDOPHENETH.4NOLAMINESa 

----Sympathomimetic effects--- 
a-Receptorb &Receptorb 

Stimu- 
lant 

Compd. ECao, 
no. g./mLc 

3 320 
4 . . .  
5 . . .  
6 2 8  
7 6S 
8 . .  
9 1500 

10 . . .  
11 . . .  
12 . . .  
13 . . 
14 . . .  
15 . . .  
16 380 

Block- 
ade 

g./ml.d 

10.5 
190 

ICSO, 

. . .  

. . .  

. . .  
195 

40 
13 

100 
97 
79 

2 .05  

. . .  

. . .  

Stimu- 
lant 

ECso, 
g./mLe 

60 
800 
140 
0 . 4  
0 . 2  
0.7 
0.02 
0 . 3  
0.02 
0.01 
0 . 7  
0.002 
0.003 
150 

Block- 
ade 
( X  

D C I ) ~  

0.07 
0 .07  
0.04 
0 . 1  
0 .  05 
0 . 09 
0 . 1  
0 .1  
0.07 
1 . 0  
0 . 1  
1 .1  
0 . 0 3  
0 . 1  

Blood pressure 
effectsb 

Re- 
Dose, pome, 

mg.lkg.8 70 

0.02 t 30 
2.0 $ 1 5  

1 0 . 0  $4R 
0.01 t 2 0  
0.01 t 22 

0 . 3  t 2 5  

0 . 0  3.13 
0.07 $ 10 
0 . 2  410 
0 . 9  $ 2 0  
0 . 5 $ 5  

7 . 0  $ 2 5  

0 . 5  4 5 

0 . 6  t 2 5  
a The pharmacological data has been calculated for the con- 

centration of the sulfonamidophenethanolamine bases. For a 
description of the test methods see ref. 16 and 18. Concentra- 
tion required to produce contractions of the rat seminal vesicle 
50% as intense as that  of I-epinephrine (2.0 pg./ml.). d Concen- 
tration required to reduce by 50% the contraction of the rat 
seminal vesicle induced by &norepinephrine (4.0 fig./ml.). e Con- 
centration required to reduce by 507, t,he spontaneous contrac- 
tions of the rat uterus. f Relative p-blocking action as a multiple 
of the activity of dichloroisoproterenol (DCI  = I )  measured by 
the concentration required to inhibit by 50% the relaxant action 
of isoproterenol (0.01 Mg./ml.) on the guinea pig tracheal spiral. 
0 Minimal effective dose producing a significant blood pressure 
response in the dog. 

depending upon the size of the substituent groups. 
Compound 6 is a highly active relatively pure a-recep- 
tor stimulant. This substance is a potent direct stiniu- 
lant of the rat seminal vesicle and the cat nictitating 
membrane. Its actions are blocked by the a-adrenergic 



r(1il)ec.t ~vrr(> c~oiii~~oun~1.; 22, 26, 27, :ind 29. Coiii1)outitl 
22, u-lii(~Ii poise5ie~ a n  i-o~)roijylaiiiino \ub>titueiit. 
tlcnionitrntcd six tinics thc P-wccptor bloclinge potency 
of tlic.liloroi-,oy)rotereiiol in the 112 o guinea pig trn- 
(*Iie:d ,piral k i t .  The e /  g t h ,  o raceinate of compound 29 

Iiiterwtingly, it 
1i:i- :I wi:i11 S-mcthylaniiiio <uh>titueiit iii coiijuncG- 
t io11 with ;in a-iiiethyl grouljing, whereit< all other rc- 
~)ortccl @-blocking ageiit\ h:ivc. cithcr :I ch:iractcri~tic. 
i.ol)roj)yl- or t-butyltmiino sub;.titueiit.?j Coinpound 
30, n7hic.h I- the thwo r:welnate of 29, was considerably 
l w  active iih a P-adrenergic blocking agent thaii thc 
P /  yfhro forni (29). I t  ~ o u l d  appear, therefore, that for 
~ii1fori:~niidoph~riethnnolalninf~ with ephedrine-like sidr 
vh:iiris, adrcriergic P-blocking action is more pronounced 
\r, i t l i  t lime having tlir Prijfki o configuration as i i  evi- 

<oiiicwh:it IC-> :irti\-c thnii 22. 

(2.3) I:or detailed pharmacologiral stiirlies of compound 6 see l-L. < . 
Stanton, li. U-. Ihingan. anii 1'. 11. L i s l i ,  Interr i .  .I. .Vstc?oplinrmncul., 4. 
285 (196;); l i .  1Y. I3iinpan, H. C. :tantiin, and P. 11. T,idl, ih id . ,  4,  21!1 
( I W , 5 ) .  

(2.5) See rrf. S i t  and 5 ~ 1 ;  
: < I ,  1962);  . I .  \\-. Rlach anal .J. S. Stephenson, Lance( ,  2 ,  :111 (1<It;?): . I .  . I .  
Rnrns and I \ .  I. C'olvilln, I'Parn~acoEogist, 4 ,  178 (1962); H. Levy, J .  f'hu?rnii- 
mi. Zzpt?.  7 1 w i . ( ~ p . .  146, 129 f1964): J .  \Y. Black, , A .  1.'. C'rowt,Iirr. 11. ( : .  
Shanks, L. I f .  Smith, and .\. C. Dornhnirst. Lnnrrt, 1, 1080 (19ti1): .I. . I .  
Burns, li. 1. C'oI\.ille, I,. .i. Lindsay, P. E'. :ipril, and R. .I. Salvador, Fall 
I I re t ing  of [lie .\meripan Society of Pliarniacology and Experimental TIiiwi- 
peiitics, Lawrence, Kansas, 1961, .ibstrac,ts of Papers, p. 118. 

(26) For a detailed discussion of the pharmacology and toxicology of the 
preceptor i~locking agents 22 and 29 see P. 11. Lish,  J. H. Weikel, anii t i .  \t' 
Tlungan, .I. Phnrmarol. Ezptl .  T ~ P T G / J . ,  149, 161 (1965j; H. 
Iiirciiaessner, and K. Parmenter, i t l id., 149, 174 (1965); I). 
I ) .  .1. Riggilo, ib id . ,  149, 183 (1965). 

!?TI The following designations hare  already been cited in liiological l i t r r -  
attire for thepe compounds: 6, hI.l-lSBfi: 22. 1l.J.lCl99: 27, II.T-19x5: n n , l  
29, X1.J 1998. 

Thrnizt . I f n ? i i i i l ~ / .  43, 39 (1964). 

, I .  I;. Steplienson. Rritisli l'atent 009,:3.iT 10i.i 

128yi S. 11. Fabricant, I). I .  I'rank, i i i i < l  \. 11. SetTaiiii. / 
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Synthesis and Properties of 5-Mercaptomethyluracil and Related Derivatives1 
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Reaction of 5-hydroxymethyluracil with the appropriate hydrogen halide afforded 5-chloro-, -bromo-, or -iodo- 
methyluracil. Treatment of 5-chloromethyluracil with thioacetamide in dimethylformamide solution led to 5- 
acetiminothiomethyluracil hydrochloride from which 5-mercaptoniethvl- and 5-acetylthiomethyluracil were ob- 
tained by alcoholysis or by hydrolysis. Alkaline solutions of 5-niercxaptomethyluracil and its acetyl derivative 
gave 5-methyl- and 5-ethylthiomethyluracil upon reaction with methyl and ethyl iodide, and 5-benzylthio- 
methyluracil was obtained with benzyl chloride. 5-Chloromethyluracil reacted with potassium thiocyanate, 
thiourea, thioglycolic acid, ammonium dithiocarbamate, and benzyl mercaptan to yield 5-thiocyanomethyl- 
uracil, 5-(S-thioureido)methyluracil hydrochloride, 5-carboxymethylthio-, 5-(S-dithiocarbamyl)-, and 5-benzyl- 
thiomethyluracil, respectively. Condenzation of 5-chloro- and 5-mercaptomethyluracil led to bi>( thyminyl) 
sulfide, which was oxidized to its aulfone. Upon oxidation of 5-mercaptomethyluracil and its acetyl derivative, 
bis( thyminyl) disulfide was obtained. These &halogeno- and 5-mercaptomethyluracils were transformed to 
thymine with tin and hydrochloric acid or with Raney nickel. Some physical and chemical properties of the 
new compounds are described. 6-?\Iercaptomethyluracil showed a marked inhibitory activity on m o u e  Ehrlich 
carcinoma (fluid form) and complete inhibition of Krebs I1 (ascitic) tumor. 

The occurrence of 5-hydroxyniethyluracil and 5- 
hydroxyniethylcytosine in DS.4 and the hydroxy- 
methylation reactions involved in t'he biosynthesis of 
such pyrimidines, as well as thymine,* prompted the 
study of the synthesis of new derirat'ives of these sub- 
st8ances which might, affect grow-th. Analogs of t8hese 
compounds which manifest powerful inhibitory act'ivity 
in biological syst'ems, and even exhibit antitumor and 
antiviral effects, include j-fl~orouracil ,~ 5-trifluoro- 
methyl~rac i l ,~  5-fluorocytosinej and their nucleosides, 
and 5-iododeoxyuridine.6 In  the course of this st'udy, 
methods were developed for the synt'hesis of 5-mono- 
halogeno and 5-mercapto derivatives of 5-hydroxy- 
niethyluracil and these are described in this report. 

Very few derivatives of mercaptomethylpyrin1idines 
have been described previ~us ly .~  These include 4- 
amin0-5-mercaptomethylpyrimidine~ and 4-mercapto- 
met~hyl-5-phenoxyuraci1, which could only be syn- 
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thesized by laborious procedures. There has been a 
report of the preparation of thyminylcysteine obtained 
by the interaction of 5-hydroxymethyluracil (I) and 
cysteine in HC1.lo 

In an extension of previous studies of t'he introduc- 
t'ion of sulfur into purines,11r12 5-chloromethyluracil (11) 
(Scheme I) was converted into a variety of mercapto- 
niet'hyl derivatives by reaction with thioacetamide and 
other thio reagents. Earlier synt'hesis of I1 were ac- 
complished in 57% yield, by the chloromethylation of 
uracil with trioxyniethylene in concentrated HC1 at 80°, 
and in 37y0 yield by treatment of S-hydroxyiiiethyl- 
uracil (I) with hot HCl.I3 The synthesis of I1 was 
achieved in greater yield (90%) by simple react'ion of I 
with concentrated HC1 at room temperature. 5-Bromo- 
(111) and 5-iodomethyluracil (11') were obtained in a 
similar manner from I with concentrated HBr and HI 
in quantitative and 8201, yield, re~pectively. '~ Treat- 
ment of 5-chloromethyluracil (11) with HI below 0" 
led also to the iodo derivative IV  in 91y0 yield.I5 

When a solution of 5-chloroniethyluracil (11) and 
thioaceta,niide16 in dimethylforniamide was heated at, 
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