
NOTES 

Trifluoromethylglyoxal Bis(guany1hydrazone) Sulfate. A:- 
An aqueous solution of dibromomethyl trifluoroniethyl ketonex 
and aminoguanidine sulfate6 (in the ratio of 1 :2) was refluxed 
for 5-15 hr. On cooling, the separated solid was filtered anti 
recrystallized from water. Yields generally were in the range 
of 40-70vc. The product, m-hich decomposed at, ca. 240" and 
had a characteristic ultraviolet absorption ruaximum of 30-$ nip 
a t  pH 1, failed to yield a satisfactory analysis. iT>-pic.al anul j  - 
sis: C, 18.1; H,3.78; K,31.8.) 

B.-A mixture of 111 g. of selenium dioxide, 600 nil. o f  dirmtne, 
20 ml. of glacial acetic acid, and 20 rnl. of water TWS warmed on 
it st,eani bath for 3 hr. and c.iroled to rooni temprrature. To 
the stirred suspension was added 112 g. o f  ti.ifluoroac.et(rne in  onc 
portion and the reaction mixture refluxed with stirring Eoi. 5 hi.. 
Tlie liquid was separated by fi1tr:tticrn m d  the solid was xaslitd 
Kith two 7.5-nil. portions of water. Tlir conibinrti filt.rate : i ~ l t l  

washings xere distilled a t  atmospheric. pressure to  :I vohinit~ of 
about 350 ml. The liquid was dec,anted from :L slight niric~unf 
of precipitated selenium arid the voluiiir~ xas  adjusted t 
.i00 nil. by addition of water. I.ead acetate scrlution (25 
added in  slight. ewess. The lead seleiiiir was remirved k i ~  

filtratiini and the filtrate was saturated wi th  hydrogen sulfidv 
to reniove a11 traces of lead. ..\pprr,xini:rtelg. 20 g. of  a c a i  iv:itc,tl 
charcoal was added. The mixture w:is w:irinrci to about 40", 
filtered with surtion, and t,he colorless filtrat,e conc*ent,rated t i  I 

ak)oiit 300 nil. This concentrate was :tdded ihpwise t o  :L .NO- 
nil. stirred solution of 2 moles of aniinogu:inidine sulfate in water 
(prepared from 27-1 g. of a~ninoguanidine hicnrbonate and 98 g. 
of sulfuric arid). The resulting t,urbid s(r1utirrn was refluxed 
for 3 hr. and stirred a t  rooin temperature for 18 kir. The yellon- 
solid which separated (38  g.) tlecmnpnsecl :it m. 242'. C'ow 
centration of t,he filtrate yielded :til additiond 4.7 g. .After re- 
crvstallization froni water, i t  melted : IT ?44-2-+6' deca.. A:::!: 

S, 31.6. 
Trifluoromethylglyoxal Bis(guany1hydrazone) (II).-.1 sus- 

pension of trifluoromethylglyoxal hisiguanylhvdrazoiie) sulfate 
in water was carefully neutralized wi th  dilute sodiuni hydrnxide 
:it, rooin temperature, and the I~esliktaIiT solution was extr:tc%ed 
several times with butanol. T h e  Ir)iitanicil estriic.1 was evapii- 
rat.ed i n  rnc'iio to yield a yellow solid which, after recrystalli- 
zation from a niixtnre of 2-propanol and heptane, gave IT, r1i.p. 
210' de(*., A::: 304 m p  (E 18,7001, A:::' 318 nip ( c  21,400). 

-4naZ. Calcd. for C,H9FIS8: C', 25.2: H. 3.7F;: S, 47.1. 

Found: C, l i . 3 ;  H, 3.69.; Sl :31:!1. 

Found: C, 25.5; H, 4.20; S, 47.0. 
1.1 .l-Trifluoroacetone Guanylhvdrazone Hemisulfate.--To :t . .  -~ 

solution of aminoguanidine sulfate, prepared from 40.5 g. (0.30 
mole) of aminciguanidine biCarb0nate and 15.0 g. (0.153 mole) 
of sulfuric acid in 200 rnl. of water was added ai  room tempera- 
t,ure, 33.6 g. (0.30 mole) of I ,  1 ,  I-t,rifliii,roac.et,oiie. The reaction 
mixture was stirred at room temperature for 2 hr., then ~ a r n i e d  
011 a. steam bath for 3 hr. Addition of approximately 20 nil .  
of absolute ethanol t o  the cooled solution mused immediate 
precipitation of :t xvvhite solid whic.h was isolated by filtration. 
The product (:ilmost quantitat,ive yield) was washed TTith a small 
quantity nf cold absolute ethanol and $lied. m.p. 190- 191' 
(analyzed ~ i t h n u t  further purific.:ition 1. A;;,, 2?(; nip i t  15,800'1, 
~:::'24Srnfi(e I . ? , % ) ~ ' I ,  

S, 25.8. 
1,2-Bis(guanidinoamino)propane Sulfate. A.--A suspensioii 

trf 25.7 g. (0.1 mole) of meth,vlglyoxal bis(guaiiyl1iydrszoiie) 
dihydrorhloride rnonohydrate in 250 nil. of 60:; acet,ic arid run- 
hining 0.1 g. of platinum oxide was hydrogenated a t  4.22 kg. /cm.2 
for 24 hr. during which time the reaction vessel was interniittentlp 
warnied to  about 50". The theoretical aniuunt of hydrogen was 
cwiisumed. The catdj-st was removed and the filtrate WE 
evaporated zrz cucuo t o  give ti vel>- hygroscopic solid t,o which 
was added 100 nil. of water and 31 . I  g. of silver sulfate. The 
mixture was shaken for 2 hr. aiid filtered to remove the silver 
(ahloride. Ethanol w:ts added to the warmed filtrate until 
turbid, :tiid the solutioii was nllowetl to I Y J O ~  slovly. The product, 
a1iic.h failed l o  nbsorl) in the ultraviolet region, was recrystal- 
lized froin ii niixt,ure of  water and niethanol t30 give 10 g. of whitr 
solid, 1ii.p. ZOOo dw.  

An,tZ. C a l d  for C'JI~fiS~~TT~SC)l:  c' ,  21 .(J; T I 9  6.:30: Y, 
39.2. 

B.----A suspension of 15 g. of nwt tiylglyoxal bis(giiatiylliyt1r:~- 
zone') sulfate i n  200 nil. of 50r; : i (vl ic% :irid ront:iining 1 g .  i i f  

.I ILO,/. C a l ~ d .  for C'4HiF'sXi.(J..iHr C' .  22.1:  H, :3 . t i \ 1 :  
Found: C, 22.1: H, 4.10: 3 ,  

I.'ound: C', 21.2: H, 6.76: 3, 39.6, 

platiiiuni wide wits hydrogenated :it. 65" and 4.22 kg./isn~.2. 
During 4 tir. the calculated amount, of hg-drogen w w  i~onsuined. 
Tlie warin solution wits filtered, anti the filtrate was evaporated 
1 dryness in m x o .  Recrystallization of the residue from w:tter 
yielded 11.5 g. (74(-; yield) of a white solid whirh decwriposed 
rapidly at  2$>Oo with evolutinn of g:i>. T l i e  infr:ired :i\isorptioii 
spectra trf the produiats prepared by both iiiethnds \wre ident,iv:il. 

.tnctl. (h1i.d. for CaHlfiSs.H2POI: T. 39.2. E'oiind: S .  
:I! I .  2. 
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their appreciation to Dr. .James ,J. Downs for thc 
11.ni.r. interpretation::: t o  3Ir. Hal P. T-an l'osw11. 
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T i l  o u r  st'udies 011 riii~-polvchlorinated pyriiiiidines, it 
hecame desirable to prepare a number of analogs u-it'li 
substituent,s in thv 2 - ,  5 - ,  a d  2,5-positions. 

The preparatioii of thc? 2-suhstit'utjed 4,6-pyririiidine- 
diols and the corresponding dichloropyriinidines (CH,,? 
C2H6,3,4 C3E-17,5 aiid C6Hj6)-has been reported. Of the 
corresponding ~,~:(i-tricliloropyrii~iidines, only the 2- 
inethyl and 2-chloroiiiethyl analogs are In 
the 5-subst8itutcd barbituric acid and 2,4,6-trichloro- 
ppriinidine series, the methyl ,s broniomethyl,'~$ et'hyl,]') 
see-butyl , I 1  and plier~y112~' derivatives are also 'known. 
.',-Propyl- aiid :i-isopr~~pglharhitul.ic acids had also 
been reported.14 

In this study ten adclitioiial ring-polyclilorinatctl py- 
rimidines and the necessary iriterinediat'es will be dc- 
scribed. Scheine T indicates the synt,hetic sequencc 
employed. 

The appropriat,c: aiiiidine or urea was condensed with 
the corrcspondiiig cthyl malonate in t'he presence of 
sodiuni c$hoxide to forin a 3,6-pyrimidinediol (I), 
which was then treat'ed with phosphorus oxychloride, 
phosphorus ox~cliloride--diinethylaniline, or phos- 
phorus oxychloride~-peiitacliloride to yield 'IT.  Coni- 
pounds of T T i  a i i d  ITj w w ( h  rouvertd to the .i-hino~llo- 

IT. 13. I l e n ~ e  and  S, 0. I\-intiirop. .I.  . l m .  Chem. , Y N C . ,  79. 22x0 f l 9 . 5 7 ) .  

(8) 0.  (:ernyruss. Urr. .. 38, .%{94 l(1905). 
i9 )  11. H a s e g a n u  I J / L a r m .  Ruil iTokho), 1, ::X7 (195:3); Chrni. . l i t s i r . ,  
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Compd. Ri 
IC*!' i-C3H7 
Ide CzH6 
Iee CaH7 
I f e  i-CaH7 
Ige C17H36 
Ihe CsH5 
Ij HOCHz 
Ing HO 

I I c ~  i-CaHi 
I IdJ  CzHj 
IIei C3H7 
IIf7 tC3H7 
IIgi CliH3S 
IIhf  CeHj 
I I j k  ClCHz 

IIIj C1 
I I m j  C1 

I I I j  ClCHz 

Rz 
HO 
HO 
HO 
HO 
HO 
HO 
HO 
HO 
c1 
c1 
c1 
c1  
c1  
c1  
c 1  
c1 
c1 
c1 

R8 
H 
c1  
c1 
c1 
c1  
c1  
CHI 
CiiH35 
H 
c1  
C1 
c1  
c1  
c1  
CHI 
C3H7 
i-C3H7 
BrCH2 

NOTES 

TABLE I 
2-, 5-, AND 2,5-SUBSTITUTED PYRIMIDINES 

R4 
HO 
HO 
HO 
HO 
HO 
HO 
HO 
HO 
c1  
c1 
c 1  
c1 
c1 
c1 
c1 
c1  
c1 
c1 

Yield, 
% 

24.5 
62.0 
38.8 
69.8 
31.2 
58.5 
59 .0  
95.0 
85 .0  
84.9 
79.5 
96.5 
85 .8  
69.5 
66.3 
74.2 
77.2 
10.0 

R, 

R Q 2  

B.P. (mm.) or 
m.p., O C n  

296-297 dec. 
318-319 dec. 
294 dec. 

285 dec. 
329-330 dec. 
289 dec. 

>365 

186- 189 
47-48(0.6) 
45 (0 .2 )  
65 (0.75) 
38.5-39.5 
55 
125-126 
39.5-40.5 
3 6 3 2  
69-71 
127-129 

-Colcd., %- r 

N c1 
18.17 
16.05 20.31 
14.86 18.80 
14.86 18.80 
7.28 9 .21  

12.58 15.93 
17.94 
7.64 

14.66 37.11 
13.25 50.31 
12.43 47.18 
12.43 47.18 
6.64 25.21 

10.79 40.98 
13.25 50.30 
12.43 47.18 
12.43 47.18 
9.65 

809 

-Found, yo- 
N C1 

18.11 
16.17 20.59 
14.81 18.40 
14.37 18.96 
7.15 9.39 

13.05 15.69 
17.66 
7.37 

14.35 37.52 
13.68 50.10 
12.74 47.29 
12.72 47.42 
6 .50  25.02 

10.73 40.69 
13.63 50.06 
12.64 47.00 
12.58 46.71 
9.95 

a Analytical sample. Recrystallized from isopropyl alcohol. Compound mentioned but not described, ref. 13. d Anal. Calcd. : 
C ,  54.53; H, 6.54. Found: C, 54.80; H, 6.83. e Recrystallized from dimethylformamide. f Anal. Calcd.: C, 46.15; H, 5.16. 
Found: C, 46.41; H, 5.18. Recrystallized from methanol. Anal. Calcd.: C, 68.81: H, 10.45. Found: C, 68.82; H, 10.49. 
' POC13 used to  replace OH with C1. POC& + PClj used to replace OH 
with C1. Anal. Calcd.: C, 24.82; H, 1.39. Found: C, 25.11; H, 1.82. 

Poc13 + dimethylaniline used to replace OH with C1. 

SCHEME I 
OH 

I 

P , C h  

N \ R3 ~ i w S  N s R 2  
~ ~ 4 ~ '  C1 BzzOi R,--kNO c1 

I1 

4 
I11 

Ia, IIa, Rl = C2Hj; RI = H Ik, R1 = HO; Rz = C?Hj 

IC, IIc, R, = i-C3H7; R2 = H Im, R1 = HO; RZ = i-CaHi 
Id, IId, R1 = G H j ;  Rz = C1 In, R1 = HO; RZ = C17H35 
Ie, IIe, R1 = C3H7; RZ = C1 IO, RI = HO; Rz = CeHa 

Ih, IIh, R, = C&; Rz = C1 IIm, R1 = C1; RB = i G H 7  
Ii, IIi, R1 = CHI; RZ = CH3 110, R1 = C1; R? = CsHe 
Ij, R, = HOCHz; Re = CH, IIIi,  R1 = CH3; R3 = BrCH2 
IIj, Ri = ClCHz; Rz = CH3 IIIj, R1= C1CHz;Rd = BrCH2 

methyl derivatives (IIIi and IIIj) by treatment with N- 
bromosuccininiide (NBS) in the presence of benzoyl 
peroxide (Bz202). It had been established previ~usly,~ 
that bromination of the methyl group in the 5-position 
of the pyrimidine ring with NBS in the presence of 
Bz202 was nearly quantitative, whereas, the methyl 
group in the 2-position was not a t  all brominated. 

The aniidines were prepared by modifications of the 
methods of Pinner,15 and in the case of benzamidine 
hydrochloride, since a hydrated product was reported, 
a method was devised to  prepare the anhydrous com- 

Ib, IIb, R1 = C3H7; R? = H 11, Ri = HO; Rz = C3H7 

If, IIf ,  R, = GC3Hi; Rz = C1 IIk, R1 = C1; Rz = CzHj 
Ig, IIg, R, = Ci7H35; Rz = C1 111, Ri = C1; Rz = CaHi 

(15) A. Pinner, Ber. ,  16, 1643 (1883); 17, 171 (1884). 

TABLE I1 
cLTR.4VIOLET DAT.4 FOR RIKGPOLYCHLORINATED PYRIMIDINES 

12 Pyrimidine 

4,6-Dichloro-2-ethyl- 
4,6-Dichloro-2-propyl- 
4,6-I>ichloro-2-isopropyl- 
2-Ethyl-4,5, 6-trichloro- 
2-Propyl-4,5,6-trichloro- 
2-Isopropy1-4,5,6-trichloro- 
2-Heptadecyl-4,5,6-trichloro- 
2-Phenyl-4,5,6-trichloro- 
5-Ethgl-2,4,6-trichloro- 
5-Propgl-2,4,6-trichloro- 
5-Isopropyl-2,4,6-trichloro- 
5-Pheny1-2,4,6-trichloro- 
4,6-Dichloro-2,5-dimethyl- 
2-Chloromethyl-4,6-dichloro- 

5-methyl- 
5-Bromomethyl-4,6-dichloro- 

P-methyl- 
5-Bromomethgl-2-chloro- 

methyl-4,6-dichloro- 

Method 
of prepn. 
(lit. ref.) 

3 
5 

10 

12 
3 

9 

Spectral data 
XCHao= mar log t 

257 3.68 
257 3.68 
254 3.66 
270 3 .73  
268 3 .74  
268 3.73 
270 3 .68  
275 4.52 
268 3.77 
268 3.77 
268 3 .75  
265 3.99 
263 3.78 
261 3.71 

259 3.67 

26 1 3 ,  72 

pound which afforded improved yields of 5-chloro-2- 
phenyl-4,6-pyriniidinediol. 

Table I summarizes the pertinent data on the 2- ,  5-, 
and 2,s-substituted pyrimidines, and Table I1 contains 
a summary of the ultraviolet spectral data obtained on 
the ring-polychlorinated pyrimidines. 

All of the pyrimidines were screened by the Cancer 
Chemotherapy Kational Service Center against a t  
least three mouse tumors, Sarcoma-180, Carcinoma-755 
and/or Ehrlich Ascites and/or Friend Virus Leukemia, 
and Leukemia-1210. These data are contained in 
Table 111. Many of these compounds were screened 
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111 

H 
HO 
HO 

HO 

HO 

HO 
HO 

HO 

HO 
CHI 
HOCHz 

CH, 
HOCHz 
HO 
H 
CHI 

HOCH2 
C& 
C3H1 
GCsH? 
C17H35 
CJ& 
CHI 
H 

CH3 
CHI 
CICH, 

CHI 

ClCH2 

C1 
C1 

c1 
c1 
c1 
C1 
c1 
H 
CHs 
ClCHz 

CZH5 
C3H7 
i-C& 

It1 

€IO 
HO 
HO 

HO 

I 1 0  

HO 
HO 

HO 

HO 
HO 
HO 

HO 
HO 
HO 
HO 
HO 

HO 
HO 
HO 
HO 
HO 
HO 
C1 
c1  

C1 
C1 
C1 

c1 

C1 

Cl 
01 

C1 
GI 
C1 
c1 
C1 
c1 
C1 
c1 

C1 
c1 
c1 

H3 

H 
H 
Cl 

CL& 

CzHj 

GH7 
i-C3H7 

C& 

CH, 
H 
H 

CHJ 
CH3 
CH, 
C1 
C1 

c1  
C1 
C1 
C1 
C1 
C1 
CH3 
H 

1I 
CH? 
CH, 

BrCH2 

BrCH? 

€1 
CHa 

BrCH? 
CrH, 
CaH7 
i-CsH7 
C6Hj 
c1 
C1 
c1 

c1 
c1 
c'1 

It I 

HO 
110 
H 0 

HO 

80 

H C J  
H 0 

€10 

H 
HO 
H( ) 

HO 
HO 
CH3 
HO 
H 0  

HO 
110 
HO 
H 0 
110 
HO 
HO 
( '1 

CI 
CI 
('1 

Cl 

Cl 

C'I 
C1 

Cl 
c'1 
C1 
c 1 
Cl 
c1  
c1 
c1 

c1 
c1 
C1 

Comgd. no. 
or miirce 

Commercial 
Commercial 

b 

Ref. S 

Ik 

I1 
1111 

Cviiiiriercial 

Cornrnercial 
Commercial 
Ref. 7 

C 

Ij 
Conirnercial 

d 
Ref. 7 

Ref. 7 
Id 
Ie 
If 
Ig 
Ih 

e 
Coinmercinl 

Ref. 2 
Ref. 3 
I I j  

Ref. 9 

IIIj 

('otnniercisl 
Ref. s 

Ref. 7 
Ref. 10 
I11 
11111 

Ref. 12 
d 

Ref. 7 
Ref. 7 

IId 
IIe  
IIf 

,-- S-lRO----. 

3 . i 5  i 2  

100 s ;3 
46 S i  
2 .i 101 

%,rL, 
ing./hp 

223 
500 
100 

430 

330 

450 
3.50 

400 

315 
8 5 

430 

25 
400 
100 
X 

4.70 

;300 
400 
400 
17.7 
400 
175 
85 

1!)0 

4:,0 
100 
:10 

3 

123 

1 5 
3 2 .  3 

3 . 4 
100 
5 0 
87 
24 
20 
2s 
17 

80 
40 
20 
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TABLE I11 (Continued) 

Ca-775 and/or E.A. 
----S-180- and/or F.V.L. - L - l 2 l h  

Compd.--- Cornpd. no. N T L g  T/C? KTL,  T / C ,  NTL, T/C.  
RI Ra Ra R4 or 8ource mg./kg. 70 nig /kg. L70 mg./kg. % ,  

C8H5 c 1  c 1  c 1  I I h  125 41 100 F 70 100 102 

c 1  c 1  CHa H Commercial 375 52 263 c 135 262 97 

c 1  c 1  CHI CHI f 125 98 28 C 68 113 101 

125 97 

375 69 

a We are indebted to  Dr. Howard W. Bond, Cancer Chemotherapy Sational Service Center, Sational Institutes of Health, Bethesda 
The details of the screening procedures can be found in "CCSSC Specifications for 

Prepared by 
c H. R. Henze, 

J. Chesterfield, J. F. TI'. NcOmie, and E. R. Sayer, J .  Chem. Soc., 
f J. Schlenker, Ber., 34, 2812 (1901). 

' C = Carcinoma-755; E = Ehrlich Ascites; F = 

14, Md., for making these data available to us. 
Screening Chemical Agents and Satural  Products against ilnimal Tumors," Cancer Chemotherapy Rept., 1, 42 (1959). 
treating barbituric acid with sulfuryl chloride in 5vc acetic anhydride in acetic acid with FeC13 as the catslyst; c j .  ref. 7 .  
W. J. Clegg, and C. W. Smart, J .  Org. Chem., 17, 1320 (1952). 
3478 (1955). 

Friend Virus Lukemia. 

e F. R. Basford, F. H. S. Curd, E. Hoggarth, and F. L. Rose, ibid., 1354 (1947). 
S T L  = maximum nontoxic level. * T/C = treated tumor/control tumor. 

in tissue culture. It was found that a series of 5-sub- 
stituted 2,4,6-trichloropyrimidines showed confirmed 
activity in the KB cell culture test system.I6 These 
results are summarized in Table IV. It should also be 
pointed out that  none of these compounds demonstrated 
in vivo activity in the usual tumor systemsi7'; however, 
5-propyl-2,4,6-trichloropyrimidine has shown a suf- 
ficient degree of cytotoxicity to warrant further evalua- 
tion in other in vivo ~ys tems."~  Additional members of 
the series are in preparation. The antifungal proper- 
ties of these ring chlorinated pyrimidines were reported 
by Gershon and Parmegiani.18 

TABLE IT' 
SCREENING DATA OF 5-SUBSTITCTED 2,4,6-TRICHLORO- 

PYRIMIDINES IN THE KB CELL CULTURE SYSTEMa 
Substituent in EDso, Status 

5-position Compd. Slope -t/ml. codeb 

H- Commercial - 0.79 3 . 0  20c  
CHI- Ref. 8 -0.80 0 .25  20c  
BrCH2- Ref. 7 1 . 0  20c 
CzHj- IIk -0.97 1 . 4  20c  
i-CsHr I Im -1.6 3 . 4  20C 
C3Hr  I11 -0.68 0.37 20C 
CeHb- I10 -1.1 0.66 20C 
c1 Commercial -0.43 14 2 

a We are indebted to Dr. HolTard W. Bond, Cancer Chemo- 
therapy National Service Center, National Institutes of Health, 
Bethesda 14, Md., for making these data available to us. The 
details of the screening procedures can be found in ref. 15s. 

20C, confirmed activity; 2, inactive in first test, ref. 15a. 

Experimentallg 
Benzamidine Hydro~hloride.~5-To a mixture of 251.3 g. 

(2.44 moles) of dry benzonitrile and 143 ml. (2.5 moles) of absolute 
ethyl alcohol was added 95.0 g. (2.6 moles) of anhydrous HCl. 
The mixture was allowed to stand under refrigeration overnight. 
Anhydrous ethyl ether was added to the crystalline mass which 

(16) J. Leiter. &I. RZ. Macdonald, and S. A.  Scheparta. Cancer Research, 
24,  665 (1964). 

(17) (a) J. Leiter and  S. A. Schcpartz, Cancer Chemotherapy National 
Service Center, personal communication: (b) hZ. hf. hIacdonald, Cancer 
Chemotherapy National Service Center, personal communication. 

(18) H. Gershon and  R. Parmegiani, A p p l .  Microbid., 11, 78 (1963); 
(b) H. Gershon and R. Parmegiani, Trans. N .  Y .  Acad. Sei.. [2]25, 638 
(1963). 

(19) This work was completed several years ago, and melting points were 
then taken in a Hershberg melting point apparatus and are uncorrected. 
Ultraviolet da ta  were obtained with a Beckman DU. The synthetic pro- 
cedures are general, and the malonic acid esters were commercially available 
except ethyl heptadecylmalonate which was prepared by the method of 
D. C. Grimshaw, 3. B. Guy, and J. C. Smith [J. Chem. Soc., 68 (1940)l. 

had been reduced to small particles. The crystals were removed 
by filtration and washed with additional ether. The product 
was dried under vacuum over HzSOr and was sufficiently pure for 
the next step. The ethyl benximidate hydrochloride was slur- 
ried in 150 ml. of absolute ethyl alcohol, and 500 ml. of 10% eth- 
anolic ammonia was added with agitation. The mixture was 
stirred 3 hr., warmed to 60-70", and filtered to remove ammonium 
chloride. The filtrate was evaporated to a thick sirup in a flash 
evaporator. Two volumes of a l0YG mixture of methanol in 
ether was added and the product was shaken until crystallization 
occurred. After cooling in the refrigerator overnight, the product 
was removed by filtration, washed with ether, and dried under 
vacuum over H2SOa. The over-all yield of product was 144 g. 
(37.67,), m.p. 165-168', sufficiently pure for analysis. 

Anal. Calcd. for C7HPClNP: C1, 22.64. Found: C1, 22.70. 
4,6-Dihydroxy-5-methyl-2-pyrimidinemethanol (Ij).-To 1000 

ml. of absolute ethyl alcohol, in which 69.0 g. (3  g.-atoms) of 
sodium had been dissolved, was added 215 g. (1.0 mole) of ben- 
zoylglycolamidine20 and 174 g. (1.0 mole) of ethyl methylmalo- 
nate. The mixture was shaken for 1 hr. and allowed to stand 
overnight. Sufficient water was added to form a clear solution, 
which was then treated with decolorizing carbon and acidified 
to pH 1-2 with HCl. After cooling overnight in the refrigerator, 
the product was removed by filtration, washed free of chloride 
with water, then rinsed successively with alcohol and ether. The 
yield of compound was 92.0 g. (59%), m.p. 282" dec. 

An analytical sample was prepared, m.p. 289" dec., by crystal- 
lization from a mixture of 10% dimethylformaniide in isopropyl 
alcohol. 

2-Chloromethyl-4 6-dichloro-5-methylpyrim~dine ( IIj ).-A 
mixture of 70.0 g. (0.45 mole) of Ij and 700 ml. of phosphorus 
oxychloride was heated under reflux overnight. After cooling 
to  room temperature, 240 g. (1.35 moles) of phosphorus penta- 
chloride was added to the mixture and refluxing was continued 
overnight again. The excess POCl, was removed under vacuum, 
and the residue was poured onto flaked ice and allowed to stand 
0.5 hr. The product was extracted with ethyl ether, decolorized 
with charcoal, dried (SazSOa), and the solvent was removed by 
evaporation. The product was crystallized from ethanol in 
66.3% yield (63.0 g.), m.p. 38-41". An analytical sample, m.p. 
39.5-40.5', was prepared by recrystallization from isopropyl 
alcohol. 
5-Bromomethyl-2-chloromethyl-4,6-dichloropyrimidine (111.j). 

-A mixture of 18 0 g. (0.085 mole) of IIj, 15.2 g. (0.085 mole) 
of X-bromosuccinimide, and 1.7 g. (10 mole 7 0 )  of benzoyl per- 
oxide in 180 ml. of dry carbon tetrachloride was heated under re- 
flux with agitation for 16 hr. After cooling to room temperature, 
succinimide was removed bv filtration (8.0 g., 94.2%), the filtrate 
was treated with decolorizing carbon, and the solvent was re- 
moved under vacuum. The residue was dissolved in 100 ml. of 
isopropyl alcohol, decolorized with charcoal, diluted with 100 ml. 
of dry ethyl ether, and seeded. The mixture was cooled to -12" 
overnight, and 2.5 g. of product was obtained, m.p. 121-125'. 
For analysis, a sample was prepared by recrystallization from 
isopropyl alcohol, m.p. 127-129". 

(20) W. Klarer and E. Urech, Heiu. Chim. Acta, 27, 1762 (1944). 


