


salt which was converted to  the easily piirified perchlorate 1. 
The identity of the  prodiict was confirmed by analytical arid 
spec t r:d data.  

Experimental Section3 

Tetramethylchloroformamidine Chloride (2).-To a stirred 
soliitioii of 54.0 g (0.47 mole) of tetramethyliirea iii 1.2 1. of 
anhydroiis ether was added dropwise 60.0 g (0.47 mole) of oxalyl 
chloride. After 2 days, the mixtiire was filtered, and the  solid 
was washed with ether and dried. The  product amoririted to  
69.0 g ( 8 i c ; )  of colorless crystals, mp 145-150° dec, of purity 
siiitnhle for fiirther iire. Foiir recrystallizations of a small 
portion from anhydroiis acetonitrile provided extremely hygro- 
wopic colorless prisms, mp 150-155' der (lit.4 mp 110-112'). 

.Anal. Calcd for Ci:lT12Cl~K~: C, 35.10; H, 7.07; C1, 41.44; 
S,  16.37. Foiiiid: C, 34.56: FT, 7 . 0 2 :  C1, 41.03: N, 16.00. 

Octamethylbiguanide Perchlorate (1 ).-To a stirred suspension 
of 15.0 g (0.088 mole) of tetramethylchloroformamidiiie chloride 
iii 50 nil of aiihydrous acetoiiitrile was added dropwise 25 nil of 
l , l ,~,~-teti~aniethylgi~aii idii ie.  The  solid precipitate, which was 
cwllected after 2 days, waq tetramethylgiianidine hydrochloride, 
nip 204-206'. The filtrate was diliited with 400 ml of ether, 
and an oil .separated, which oii stailding formed 22 g of extremely 
hygroscopic colorless crystals, mp 1le5-15O0. The  solid was 
stirred for 2 hr  with a rrisperision of 47 g of freshly prepared 
hg,O it i  2,50 ml of ethanol slid 5 ml of water. The  mixture was 
filtered, aiid the filtrate was adjusted to pH 7 with 11 ml of 705 ,  
pei,chloiic> acid. The  solid which separated amoiinted to 26 g 
[ !)4('( ) of cwlorless ( .tal$, mp 192-10RO. Foiu. recrystalliza- 
tions fi,om ethaiiol provided the aiialytical sample, colorless 
prisnih, mp 197-198'. 

.Anal. Calcd for CIoH2,CIS,O~: C, 38.27: H, 7.70: C1, 11.30; 
S, 22.32.  Foulid: C, 38.46; €1, 7 . 7 7 ;  C1, 11.05; S, 22.36.  

The iiltraviolet hpectrum exhihits in methanol a maximiim a t  
243 m p  ( e  31,000), which 3hifts to 226 mp ( e  24,800) in 0.1 J\* 

niethaiiolic HC1.5 The  iimr spectnim in DlISO-d, exhibits a 
bliarp singlet 7 7.20. 

(3)  LIelting points were determined in a Herslihera apparatus and are 
uncorrected. Ultra\-iolet spectra were determined with a Cary 11 spectro- 
photometer and nmr epectra ucre determined with a Varian .b60  spectrome- 
ter Iiy 11r. \I-. Fulmor and staff. Microanalyses nere performed by 11r. L. 
11. lirancone and staff .  

(4) H .  Eilingsfeld, 11. Heefelder, and H. \Yeidineer, A n g e w .  Chem., 72, 836 
(1960): H. Eilinrsfeld, C:. Seliauer. 11. Seefelder. and H ,  \Yeidinger, Cliem. 
Be?., 97, 1232 (19641. 

(B) The correlation Iietueen the ultraviolet spectrum and tautomeric 
striictiire of biguanides has heen disrussed: IV. J. I'anzhawe. T'. J. I3aucr. 
E .  I:. t-llman. and H. R .  Safir, J .  Org .  Chem.. 29,  308 (1964). 
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Ciirrerit clinical interest' in the carcitiostatic activity of t h e  
mtimetaholite 6-piuiiiyltrimethylanim~tiiiit~i chloride3 ( I )  led 

(1) Alpurine (Trademark applied for). 

11.k to investigate methods for the pitrificatiori of this salt .  Pre- 
cipitation of its aqiieoii. wliitioii by organic solvents ronsi3teiitly 
yielded products low ill chlori1ie.l Diiriiig fiirther stiidy, ail 

aqueous solution of I was passed through an  anion-exchange 
column in its hydroxide form, yielding on evaporat,ion a new 
bubstance, mp 190-192', which was chlorine free and had striic- 
tiire I1 (see Experimental Section). 

H 
I 

I1 etc. 

Experimental Section 

Purin-6-yltrimethylammonium chloride ( I )  was prepared by 
the method of Horwitz mid \-aitkeviciiis.3 Small qiiantities of 
criide I were purified hy soliitioti i i i  cold water and yiiick pre- 
ripitation with acetolie: piire I melts at 191-192'. 

6-Trimethylammoniopurinide (II).-A solution of 170 g of 
I in 1 1. of water wa3 passed through an ion-excahange cwlumn with 
1.5 1. of l h v e x  1-33 (hydroxyl foi,m), aiid the coliimn w a a  theii 
wahhed thoroiighly with water. The  combined eliiates were theii 
evaporated t o  dryness in oacuo a t  dO", and the prodiict crystal- 
lized from water and was dried in z'aci/o (PIC):,) to yield 112 g of 
11, mp 190-192°. 

.inal. Calcd for CrHll?;-l: C, 54.22: H, 6.26; N, 39.52. 
Foiind: C, 54.30, 54.30; H. 6.03, 6.20: T i j  :39.18, 30.49. 

Striictiire I1 ix siipported by the iimr spectriim? ii i  I)& which 
s h o w ,  besides t w o  eqiial peaks at  221 and 212 ( 

signal from solvent pi,otoiis. otily one, milch more iiiteiise, peak 
at 59 cycleh above solvent referelice. The  dipolar salt I1 has 
the same melting point a> 6-dimethyl~miiio-l-methylpuriiie6 (111), 
and the melting poiirts of the rerpec>tive picrates are also similar. 
Horn-ever, tlie mixtiire melting point, of I1 aud 111 is depressed, 
the maximiim of the iiltraviolet spectriim of I1 is a t  miich lower 
wavelength than that of 111, and the iinir rpectriim of I11 shows 
two well-separated methyl groiip sigiialc. Electrometric titra- 
tion shows tha t  I1 is a weak base and the p K ,  of the conjiigate 
acid I is 6.8. This valiie appears reamiiahle, for piirine has 
pk', = 8.!4,i and the  trimet,h!-lammoriiiini groiip w-oiild lower t,he 
~ k ' . ~  

Similarly, the iiltraviolet spectriim of I1 appears reasonahle 
[A::: (pH 10) 274 m p  (log c ;S.SS)] when compared with tha t  of 
piirine ariioiig [A,,, (pH 11) 271 mp (log e 3 . 8 8 ) ] :  the trimethyl- 
ammoniiim groiip, being nonconjiigating, woiild be expected to 
have little effect. The  .spectrum of 11 a t  pH 1 ( tha t  is, of I), 
with A,,, 26.5 m p  (log e 3.94), is also close to  tha t  of iieiitral 
purine [Amnr 263 m p  (log e 3.90)]. 

Saline s~iliit,ioiis of I and I1 are iridistiiigiiishahle. 

( 2 )  1'. I<. Vaitkevirius and .\I. L. Reed, l 'roc.  A m .  Assoc. Cancer R e s . ,  7 ,  

( 3 )  ,J. P. Horw-itz and V. li. Vaitkevicius, E r p e r i e n t i a ,  17, 5 5 2  (1961). 
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