
Cyano Analogs of Phenolic Nitrogen \Iustards' 

('yaiio derivatives of tmth antimetabolites aitd 
alkylating agents halve receiitly shown promise as aiiti- 
caiiccr agents in prelimiiiary studies. For example, 0- 
(c.yariomethy1thio)puriiie exhibited marked iiihibitioti 
of ;Ideiiocarcinonia 7 S 3  iii tiiic.e, and p -  [bis(2-ehloin- 
ct hyl) ]an~iiioh~iizylideilemaloii~~i~it rile and related coin- 
pounds were active aqainst Duiiniiio; leukemia4 in rats. 
Iii additioii, a sei ics of hicyclic iiitrilesand related COIN- 
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,--Carbon. <h-- 
Calcd. Found 

59.20 .58.85 
50.66 50.86 
69.11 69.03 
67.75 67 .94  
70.01 70.00 
63.84 63.85 
70.01 69.84 
60.53 60.41 
52.36 52 27 
64.84 61.78 
5.5.82 5 5 .  !)I) 
M.14 62.89 
63.13 03.22 
63 , 92 c:3 , 95 

--Hydruyen. 56- 
Calcd. Found 

5 . 3 . ;  5.40  
4.58 4.63 
7.06 6.96 
7.69 7.71 
7 .44  7 . 6 2  
6.93  6.75 
i . 4 4  7 62 
5.81 5 73 
4.39 4.38 
6.61 6.67 
5.04 5-43 
6 36 6 .40  
6 .36  6.70 
6.64 6 .74  

-h-eu t . equi v.-- 
Calcd. Found 

263.7 263.0 
308.2 311.3 
243.3 246.9 
301.4 304.3 
257.3 257.2 
319.8 321.7 
257.3 253.4 
277.8 281.1 
208.2 295.1 

279 7 286.0 
. . .  . .  
. .  . . .  

197 2 200 6 
Recrystallized from 9SCc ethanol. h Recrystallized from propanol-1. c A n a l .  Calcd.: S,  16.33. Found: S, 10.31. Recrystal l id  ' Recrystallized by dissolving in hot dimethylformamide and then adding nieth- from methanol. 

arid. A n d .  Calcd.: K, 22.09. Found: 5, 21.85. Anal. Calcd.: S, 22.09. Found: S, 21.56. 
e b or c = -CHJ(CH2CH2CS)2. 

Representative exaiiiples of X,S-bis(2-cyanoethyl)- 
aiiiinoniethylphenols described in this paper were 
screened under the direction of the Cancer Chemother- 
apy Kational Service Center, for anticancer activity in 
iiiicc in doses up to 200 nig. kg. and in cell culture tests. 
All  conipouiids tested were nontoxic a t  these levels. 
Agaiiist Walker 256, slight activity of the order of 25 
to 50y6 inhibition was shown by coinpounds I1 and 
XI11 in Table I. Otherwise no signifjcaiit inhibition 
was shown by coinpounds I-TX, XII, XIII, or XV 
against Sarcoma 180, Solid Friend Virus Leukemia, 
Leukemia 1210, Walker 256, or in cell culture tests. 
Coinpound XVI showed slight activity against Adeno- 
carcinoma 7 5 5 ,  hut was inactive against Sarcoma 180 
and Leukeiiiia 1210. 

Experimental la 

2,5-Bis( Ibis( 2-~yanoethyl)amino]methyl)hydroquinone (XII). 
-Bis(2-cyanoethyl)amine (24.6 g., 0.2 mole) in 50 ml. of meth- 
anol was added dropwise to an ice-cooled, stirred solution of 30 
nil. of 37yo aqueous formaldehyde (0.4 mole) in 30 nil. of nieth- 
anol. Hydroquinone (11 g., 0.1 mole) was added and the solution 
stirred for 10 min. on an ice bath. After the solution was refluxed 
for 4 hr., the solvents were removed by evaporation under the 
hood. The crude solid was diswlved in 20 ml. of hot dimethyl- 
formamide and sufficient methanol was added to the cooled solu- 
tion to indure rrystallization. The product (12.5 g.: 33%;, m.p. 
180-1S5") melted a t  1!)8-109° after four recrystallizntions from 
dimethylforma niide-ethanol. 

2,6-Bis ( [ bis( 2-cyanoethyl)amino! methyl } -4-chlorophenol (XV). 
-To a solution of 2,6-bis( chloroniethyl)-4-chlorophenol (22.6 g., 
0.10 mole) in 600 nil. of benzene was added <50 nil. of bis(2-cyano- 
ethy1)zruine (0.40 mole) with shaking. The solution was warnled 
ti t  65' for 15 min. and then cooled. The resulting solid, bis(2- 
cyanoethy1)amine hydrochloride (32.8 g., m.p. 144-147"), was 
removed by filtration. Evaporation of benzene from t,he filtrate 
gave 25.2 g. (63.2'1;) of solid: m.p. 123-124' after 5 recrystalliza- 
tioiis from 95C,; ethanol. A 20° depression of melting point !vas 
nhserved for a mixture of this product and the nionosubstituted 
procluc,t I, \vliic.h dso  melted at  l2Y-124'. 

(10) .-\I1 iiielting points are uncorrected. This work was  corilpleted before 
the rerliiircnient f o r  rrieltinr point corrections a e n t  in to  effect for this jour- 
nal. 

d n a l .  Calcd. for C2,H23C1S60: C, 60.22; H, 5.81; S,  21.07; 
neut. equiv., 199.5. Found: C, 60.62; H, 5.65; 5, 20.63; neut. 
equiv., 202.1. 

1 - { [Bis( 2-cyanoethyl )amino] methyl ] -2-naphthol (XVI).-This 
conipound was prepared in 74% yield from %naphthol by the 
Mannich reaction; m.p. 101-102' after recrystallization from 
ethanol. 

-1nal. Calcd. for CliHli?;3O: neut. equiv., 279.3. Found: 
neut. equiv., 280.6. 
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The first thiolsulfonate was reported in 1840 and 
in 1949 Small, et al., demonstrated antimicrobial 
activity of thiolsulfonates.lB* The structural relation- 
ship to allicin (allylthiolsulfiiiate), the antibiotic found 
ingarlic, stimulated further interest, in thiolsulfonates. 3-5 
Grishko and Gur'yanova discussed whether the RSQL- 
or the RS- is the active nioiety, coiicluding that the 
former could be substituted without affecting activity 
while the RS- could not and was responsible for the in- 
hibition towards microorganisms.6 I n  order to  investi- 
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