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for the Reimer-Tiemann reaction was used in each preparation. 
For the 4,6-dihydroxy-2-thiopyrimidine-5-carboxaldehydeJ the 

reaction mixture was cooled for a few hours in a refrigerator and 
filtered to  give a mixture of potassium salts which included the 
salt of the aldehyde. This buff colored salt mixture was sus- 
pended in water to form a thick slurry and acidified with 6 ?\' 
sulfuric acid until the color change to orange-red was complete. 
This suspension was heated to  60°, cooled, and filtered. The 
product was washed with approximately 1 sulfuric acid and 
finally cold water until free of potassium. A final washing in- 
volving ether was used to facilitate drying the product. This 
unrecrystallized product was used in preparing derivatives. 
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TABLE I1 
HYDRAZONE 1)ERIVATITES OF 2-THIO-SUBSTITUTED 

PYRIMIDISE-~-CARBOXALDEHYDES 
Aldehyde Pro- 31.p., -70 x--. 

ofa Reagent usedb cedure' OC. Calcd. Found 
A 2-Benzotliiazolyl(H) I 237 dec. 23.09 23.32 
A p-Hromo(PH! 11 261 dec. 17.29  17.43 
A o-Carboxy(PH) I1 242 dec. 19.30  1 9 . 2 8  
A p-Chloro(PH) I1 270 dec. 1 9 . 9 6  19 .96  
A 2,4-Dinitro(PH) I 305 dec. 24.98  25 .02  
A l , l-Diphenyl( H) I1  258 dec. 17.38 17.45 
A p-Fluoro(PH) I1  260 dec. 21.20  21.19 
A Nitroaminoeuanidined I >360 38.12 37.90 
A p-Nitro(PH)e I 370 dec. 24.04 23.80 
A 4-Phenylsemicarbazide I1  221 dec. 24.20  24 .38  
A 1-Naphthyl(H) I1 235 dec. 18.89 18.72 
A Benzoyl(H) I 286 dec. 20.42 20 .33  
A 2,4-Dinitrophenyl- I 260 dec. 2 5 . 9 1  25.75 

A m-h'itrobenzhydrazide I 260 dec. 21.92 22 .39  
A p-Nitro(PHj I1 297 dec. 24 .04  24 15 
A p-Carboxj-(PH) I 297 dec. 19.30  1Y.70 
B o-Carboxy(PHj I1 322 dec. 18.41  18 .61  
A 2.4-Dinitro(PH)' I 305 der. 2 3 . 9 8  23.73 
B p-Nitro(PH) I 322 dec. 22 94 23.13 
C 2,4-Dinitro(PH) I 319 dec. 22 21 21.90 
C p-Nitro(PH) I 313dec. 21 .01  21.14 

a A, 4-Hydroxy-2-thiopyrimidine; B, 4-hydroxy-6-niethyl-2- 
thiopyrimidine; C, 4-hydroxy-6-propy1-2-thiopyrimidine. b H, 
Hydrazine; P, phenyl; D, hydrazide. The following pro- 
cedures were used in preparing derivatives: (1) all of the deriva- 
tives were prepared from solutions of the unisolated aldehyde. 
The Reimer-Tiemann reaction mixture was cooled and filtered 
to remove any precipitated salts. The fikrate was acidified with 
acetic acid and refiltered if necessary. To the hot, acidified fil- 
trate was added an excess of the hydrazine in dilute acet,ic acid. 
The reaction mixture was boiled for 5-10 min. and then cooled. 
The product was collected on a filter, dried, and recrystallized. 
All derivatives were recrystallized from dimethylformaniide and 
water unless otherwise specified. (2)  The same procedure (1) 
except the hydrazine was first liberated from the hydrazine hydro- 
chloride by treatment with dilute sodium hydroxide. d S o t  
recrystallized. The sample was prepared from filtered solutions 
and washed wit'h hot water. e Anal.  Calcd. for Cl1HgSjO38: 
C, 45.35; H, 3.11. Found: C, 45.46; H, 3.42. f Anal. 
Calcd. for CUH,J~O~S: C, 41.15; H ,  2.83. Found: C, 41.26; 
H, 2.07. 

semicarbazide 

Other pertinent experimental details for the aldehyde and 
derivative preparations are given as footnotes to Table I. The 
compounds were dried a t  150" (1 mm.) for 8 hr. prior to analysis. 
In  addition to  the derivatives listed in the Tables a few other 
were prepared for which nonconfirmatory nitrogen analyses were 
obtained. 
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l;eitelson3 and eo-workers have shown that replacing 
the dichloroacetyl group with an acetyl group in chlor- 
amphenicol produces a sevenfold decrease in the potency 
of this ant'ibiotic. It has also been show1 that the 
compounds synthesized by S ~ r r e y , ~  with a dichloro- 
acetyl group present, were strong amebicides. This 
evidence indicates the specificity of the dichloroacetyl 
group a t  specific receptor sites in t'he biological system. 

Taking advantage of the increased potency potential 
of the dichloroacetyl group, Levi, et aL,j prepared S- 
dichloroacet'yl-DL-serine and showed that it depressed 
t'he growth of Sarcoma 37 in mice, and in some cases 
the tumors sloughed off. Recent studies6 report that  
this compound was effective in treating human tumors 
in combination with irradiation. Therefore, it was 
decided to prepare compounds which are related to  
physiologically active substances but which contain 
the dichloroacetyl group, and test them for carciiiostat'ic 
activity on Sarcoma 180. 

Inositol, a nat,urally occurring sugar in both plant 
and animal organisms, was tested by Laszlo and Leuch- 
tenberger7 a,iid found t,o be effective in inhibiting the 
growth of Sarcoma 180 in mice. The hexadichloro- 
acetate of inositol was prepared most effectively by the 
use of dichloroacetic anhydride. 

Another compound which has shown anticancer possi- 
bilities is 9,lO-phenaiithraquinone. According to  
Powell,8 when incorporated in the diet a t  the level of 
1-2%, 9,lO-phenanthraquinone inhibits the growth of 
several types of transplanted mouse tumors. In  
order to att'ach the dichloroacetyl group t'o the molecule, 
2-amin0-9,lO-phenant'hraquiiione was first synthesized 
according to the procedure of Schmidt and SpounY and 
the amine was then allowed to  react with dichloroacetyl 
chloride. 

Ant,hranilic acid has been demonstrated to be a pre- 
cursor in t'he metabolic formation of tryptophan.'O 
Therefore, the S-dichloroacetyl derivative of methyl 
anthranilate was prepared using dichloroacetyl chloride 
and methyl anthranilate. 
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