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The treatment of l,l-dimethyl-2-ptolylsulfonylhydrazine with acid gave p-tolylthio p-toluenesulfonate, p-tolyl disulfide, 
methyl chloride, nitrogen, ammonia, methylamine, dimethylamine, trimethylamine, 1,l-dimethylhydrazine, and trimethyl- 
hydrazine as producta. Under similar conditions, 1-methyl-2-p-tolylsulfonylhydrazine gave methylhydrazine, methyl 
bromide, nitrogen, p-tolyl disulfide, and p-tolythio p-toluenesulfonate, and l,l-dibenzyl-2-p-tolylsulfonylhydrazine gave 
benzaldehyde, benzylhydrazine, and p-tolylthio p-toluenesulfonate. 1,1,2-Trimethyl-2-p-tolylsulfonylhydrazine could 
not be prepared by the treatment of trimethylhydrazine with p-toluenesulfonyl chloride. Decomposition occurred and 
gave 1,ldimethylhydrazine and p-tolylthio p-toluenesulfonate. The formation of the various products can be explained 
by the prior dissociation of the sulfonylhydrazines into diazenium and su lha te  ions. 

Trimethylamine-p-toluenesulfonimide was pre- 
pared in earlier work by the methylation of 1,l- 
dimethyl-2-ptolylsulfonylhydrazine with methyl 
iodide and subsequent treatment of the resulting 
hydrazonium iodide with alkali.2 Extension of the 
synthesis to the preparation of the benayldimethyl 
derivative proceeded differently in the alkylation 
step and gave benzyl p-tolyl sulfone as one of the 
products. A possible course for this reaction is a 
prior dissociation of the sulfonylhydrazine to azen- 
ium and sulfinate ions followed by an alkylation of 
the sulfinate ion. 

To obtain more evidence for this mechanism and 
to simplify the products formed, the action of acids 
on l,l-dimethyl-2-ptolyIsulfonylhydrazine, 1- 
methyl-2-p-tolylsulfonylhydrazine, and 1 ,l-di- 
benzyl-2-ptolylsulfonylhydrazine was studied. 1 , 1- 
Dimethyl-2-ptolylsulfonylhydrazine, when heated 
with concentrated hydrochloric acid, gave ptolyl- 
thio ptoluenesulfonate, p-tolyl disulfide, methyl 
chloride, nitrogen, and the hydrochlorides of am- 
monia, methylamine, dimethylamine, trimethyl- 
amine, 1,l-dimethylhydrazine, and trimethylhy- 
drazine as products. The nitrogen and methyl 
chloride were evolved during the initial stages of the 
reaction and the p-tolylthio p-toluenesulfonate and 
ptolyl disulfide separated as an insoluble oil. The 
ammonia, amines, and hydrazines were obtained 
as salts by evaporation of the acid layer. The am- 
monium chloride was separated from the other 
salts by its insolubility in absolute ethanol and the 
composition of the remaining products was es- 
tablished by gas chromatography after treatment 
with alkali. 

The isolation of ptolylthio ptoluenesulfonate 
and ptolyl disulfide confirms the formation of the 
sulfinate ion. Sulfinic acids are known to undergo 
acid catalyzed disproportionation to thiosulfonate 

(1) Abstracted in part from the Ph.D. thesis of W. McKillip, 

(2) S. Wawzonek and D. Meyer, J .  Am.  Chem. Soc.. 76,  2918 
February, 1962. 

(1954). 

esters and sulfonic acids3 and to be reduced easily 
to the former compound and to diary1  disulfide^.^ 

The other products must result from the decom- 
position of the azenium ion. To prove this postu- 
late, 1,l-dimethylazenium bromide was prepared 
by the bromine oxidation of 1, I-dimethylhydrazine 
at  0" in hydrochloric acid using the method of 
McBride and Kruse618 and was allowed to decom- 
pose at  room temperature. The basic products 
obtained were the same as those obtained in the 
acid hydrolysis of the sulfonyl hydrazine. The 
volatile gases consisted of a mixture of methyl bro- 
mide, methyl chloride, and nitrogen. 

The actual mechanism for the formation of these 
compounds is not known. One possibility which 
can account for some of the products formed involves 
successive displacements of halide ion on the 
diazenium ion and the subsequent formation of 
diimide, which is a powerful reducing agent.7-D This 

f 4- 
(CHa)zN=NH $- X- + H +  -3 CHjX + CHaNH-NH 

+ 
CHaNH=NH + X - +  CHIX + HN=NH 

HN=NH -+ Nz + 2H+ + 2e 

(CII&N=NH + 2e + 2Hf -+- (CH&NHNH2+ 
(CH,),NHNHZf + 2e + 3Hf + NHI+ f (CHa)iNI12 ' 
intermediate couId reduce the azcnium ion to 1 , l -  
dimethylhydrazine. Dimethylamine and ammonia 
could be formed by the reductive cleavage of the salt 
of 1,l-dime thylhydrazine by diimide. This type of 
reduction by diimide has not been observed in neutral 
medium but may be a possibility in acid solutions. 

Another possibility is the reaction of the azenium 
ion with diimide to form an intermediate similar to 

+ 

(3) R. Otto, Ann., 146, 317 (1868). 
(4) E. Vinkler, F. Klivenyi, and J. Szabo. Acta Chtm. Acad. Scr. 

Hump., 10, 385 (1958). 
(5) W. McBride and H. W. Kruse, J .  Am. Chem. Sac., 79, 572 

(1957). 
(6) W. Urry. H. W. Kruse, and T. W. R. McBride, ibid., 79, 

6568 (1957). 
(7) E. Corey, W. Mock, and D. Pasto, Tetrahedron Letters. 11, 

347 (1961). 
(8) E. van Tamelen, R. Dewey, and R. Timmons, J .  Am. Chem. 

Sac., 88, 3725, 3729 (1961). 
(9) 8. Hunig, H. Muller, and W. Thier, Tetrahedron Letters, 11, 

353 (1961). 



NOVEMBER, 1962 ACID HYDROLYSIS O F  1-ALKYL-2-p-TO~YLSULFONYLHYDRAZINES 3947 

that postulated in the oxidation of hydrazine in acid 
medium for the formation of ammonium ions.l0 

The possible formation of diimide under these 
conditions is being studied further. 

The mode of formation of methylamine, trimeth- 
ylamine, and trimethylhydrazine is not clear. The 
alkylation of ammonia, dimethylamine, and 1,l-di- 
methylhydrazine by the methyl halide or 1,l-di- 
methylazenium ion is a possibility but seems un- 
likely in acid medium. 

The differences in the yields of basic products in 
the two methods used can be accounted for by the 
consumption of a portion of the diimide in the re- 
duction of sulfinic acid to the thiosulfonate ester and 
the disulfide. The yield of these products obtained 

HN=NH 
~-CH~C~HISOZH ___f 

~ - C B ~ C B H ~ S S O Z C ~ H , C H ~ - ~  + (p-CHaCJ&S)z 

precludes the possibility that a disproportionation 
of the sulfinic acid is the sole source of the thiol- 
sulfonate ester and diary1 disulfide. 

The hydrobromic acid cleavage of l-methyl-2-p- 
tolylsulfonylhydrazine gave p-tolylthio p-toluene- 
sulfonate, p-tolyl disulfide, methylhydrazine, 
methj 1 bromide, and nitrogen. Bromine oxidation 
of methylhydrazine gave similar volatile and basic 
products. The intermediate methyldiazenium bro- 
mide is very unstable and decomposes immediately 
a t  0'. The mechanism of this decomposition would 
be similar to that proposed for the decomposition of 
the 1,l-dimethylazenium ion with the exception of 
the cleavage reaction. 

Extension of the acid cleavage reaction to 1,1,2- 
trimethyl-2-p-tolylsulfonylhydrazine could not be 
carried out because of the instability of this com- 
pound. Treatment of ptoluenesulfonyl chloride 
with trimethylhydrazine gave 1,l-dimethylhydra- 
zine and ptolylthio p-toluenesulfonate. Oxidation 
of trimethylhydrazine with bromine gave no gas 
evolution; 2-methylene-1,l-dimethylhydrazine hy- 
drobromide was formed as the main product. This 
compound could be formed by a migration of the 
double bond in the trimethylazcnium ion with a 
loss of a proton or hy an elimination roartion in- 

+ 
(CH~)zN=NC€I3 --+ (CH3)2SN=CHz + H + 

(CHa)2NNCII3 + (CHa)2?r"=CIIz + HUr 
Br 

volving N-bromotrimethylhydrazinc. Thc results 
obtained from the reaction of p-toluenesulfonyl 
chloride with trimethylhydrazine would favor di- 
azenium ion formation. The 1,l-dimethylhydra- 
zine actually isolated in this reaction would result 

CHa 
TsCl 1 

(CHa)aNNHCHa + (CHa)zNN--SOzCsH,CHa-p + 
+ 

(CHa)zN=NCH, + p-CHaC6H4SOt- 
(10) 5. Karpa and L Rleites, J .  Am. Chem. Soc., 84, 906 (1962). 

from the hydrolysis of the 2-methylene-1, l-dimeth- 
ylhydrazine. 

l,l-Dibenzyl-2-p-tolylsulfonhydrazine upon acid 
hydrolysis gave benzaldehyde, ptolylthio p-tol- 
uenesulfonate, and benzylhydrazine. The bro- 
mine oxidation of 1,l-dibenzylhydrazine gave simi- 
lar products. These results indicate that the in- 
termediate 1,l-dibenzylazenium ion undergoes a 
migration of the double bond to a position which is 
conjugated with the aromatic ring. The inter- 

+ + 
(CeHkCH2)1N=NH + CsH~CHzN-NH, 

Ca& c1 H 

mediate salt upon hydrolysis produces the products 
mentioned. 

Bibenzyl, which is formed by the action of base 
on l,l-dibeneyl-2-ben~enesulfonylhydra~ine,~~ was 
not found in this reaction. 

The alkylation of 1,1-dimethyl-2-p-tolylsulfon- 
ylhydrasine with benzyl chloride was reinvesti- 
gated and found to form benzyl p-tolyl sulfone and 
similar basic and volatile products to those obtained 
by the acid hydrolysis of l,l-dimethyl-2-p-tolyl- 
sulfonylhydrazine and the bromine oxidation of 
1,l-dimethylhydrazine. 

The results obtained in this investigation indi- 
cate that 1-methyl-, 1,l-dimethyl-, and 1,1-diben- 
syl-2-p-tolylsulfonylhydrazine in their reactions 
undergo a prior dissociation into diazenium and 
sulfinate ions and give products which result from 
these intermediates. 

1-Methyl-2-p-tolylsulfonylhydrazine.-To an ether soh-  
tion (100 ml.) of 30 g. (0.65 mole) of methylhydrazine and 
65.5 g. (0.65 mole) of triethylamine, 124 g. (0.65 mole) of 
p-toluenesulfonyl chloride was added slowly a t  0', and the 
reaction mixture was stirred for 2 hr. The triethylamine 
hydrochloride was removed by filtration and washed with 
dry ether and the combined ether extracts were washed with 
a minimum of water. Removal of the ether gave l-methyl- 
2-p-tolylsulfonylhydrazine, which was crystallized from 80% 
ethanol. The product, melting a t  66-71', weighed 60 g .  
(46%). ilfter recrystallization from hexane the product 
melted a t  72-73'. 

Anal. Calcd. for CJIl~N&30Z: C, 47.99; H, 6.04. 
Bound: C, 48.17; H ,  6.01. 

1 ,l-Dimethyl-2-p-tolylaulfonylhydrazine2 and 1 , ld i -  
benzyl-2-p-tolylsulfonylhydrazine~1 were obtained in yields 
of 72 and 65%, respectively, by this procedure. 

Acid Hydrolysis of 1, I-Dimethyl-2-p-tolylsulfonylhydra- 
zine.-A suspension of 35.5 g. (0.166 mole) of 1,l-dimethyl- 
2-p-tolylsulfonylhydrazine in 150 ml. of concentrated hydro- 
chloric acid was heated a t  100" and the methyl chloride and 
nitrogen (400 ml.) evolved were collected. These gases 
were identified by gas chromatography using di-2-ethyl- 
hexyl sebacate and activated charcoal columns, respec- 
tively, at 25". 

After the vigorous reaction subsided, the reaction mixture, 
which had become homogeneous, waa heated further for 6 
hr. Upon cooling, an oil formed and solidified. Extrac- 
tion of the reaction mixture with three 30-ml. portions of 

(11) L. Csrpino, ibid., 79, 4427 (1957). 
(12) Melting and boiling points are not corrected. 
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TABLE I 
RETExmn TIMES FOR A m m b  ASD HYDRAZINES O N  COLUMN F AT 25" AND 25 P.S.I. OF HELIUM 

Authentic 
sample Acid hydrolysis products 
Time, Time, Relative 

Compound min. min. area 70 
CHpNHg 1:  12 1: 12 2 . 5  
(CHI )nNH 1:36 1:30 48.4 
(CHa)sN : 48 : 36 10.5 
( CHz)&NH* 9: 18 9:31 36.3 
( CH3)nNNHCHa 6:36 6:30 2.4 

ether gave, after removal of the solvent, 19 g. of p-tolyl- 
thio p-toluenesulfonate contaminated with p-tolyl disulfide. 
Extraction with petroleum ether (b.p. 60-68') gave 1.9 g. 
of p-tolyl disulfide; m.p. 46-47" (lit. m.p. 46').l3 The res- 
idue (17 g.), upon recrystallization from 95y0 ethanol, gave 
p-tolylthio p-toluenesulfonate; m.p. 74-75', A mixture 
with an authentic sample14 melted a t  the same point. 

The acid layer from the reaction mixture was evaporated 
to  dryness under reduced preasure and gave a solid (7.5 g . ) .  
Repeated extractions with absolute ethanol gave 0.7 g. of 
ammonium chloride which was ident,ified by its melting 
point and nitrogen analysis. 

Removal of the alcohol followed by treatment with alkali 
gave a mixture of bases which were analyzed by gas chroma- 
tography using a Perkin Elmer Column F (tetraethylene 
glycol dimethyl ether). The results are shown in Table I. 

Bromine Oxidation of 1,l-Dimethylhydrazine.-To a 
solution of 1,l-dimethylhydranine (30 g.) (0.5 mole) in 
concentrated hydrochloric acid (125 ml.) a t  O", bromine 
(80 g.) (0.5 mole) was added dropwise. The bromine color 
was discharged immediately. The resulting solution wae 
divided into two equal portions. One portion (70 ml.) a t  
0" was made basic with fiodium hydroxide and extracted with 
ether. Removal of the solvent gave tetramethyltetrazine 
(12.2 g.) (85%); b.p. 35" (15 mm.). The melting point of 
the picrate, 79-80', agreed with the value reported in the 
literature.6 

The above procedure was carried out to confirm the pres- 
ence of the 1,l-dimethyldiaeenium ion. 

The second part (70 ml.), upon warming to room tem- 
perature, evolved a gas which, from analysis by gas chroma- 
tography on tetraethylene glycol dimethyl ether and acti- 
vated charcoal columns, proved to be a mixture of methyl 
bromide, methyl chloride, and nitrogen. 

The acid fraction upon evaporation to dryness gave a 
solid from which 1.6 g. of ammonium rhloride was ob- 
tained by repeated extractions with absolute ethanol. Re- 
moval of the alcohol followed by treatment with alkali gave 
9.0 g. of a liquid boiling under 100'. The analybis of this 
mixture by gas chromatography is shown in Table I 

Acid Hydrolysis of 1-Methyl-2-p-tolylsulfonylhydrazine .- 
.4 mixt,ure of 30 g. (0.15 mole) of 1-methyl-2-p-tolylsulfonyl- 
hydrazine and 125 ml. of 48% hydrobromic acid was heated 
a t  100" for 6 hr. During the initial heating, a vigorous 
reaction occurred with the evolution of methyl bromide and 
nitrogen. The resulting mixture, upon extraction wit'h 
three 50-nil. portions of ether, gave 17.3 g. of crude p- 
tolylthio p-toluenesulfonate melting a t  67-72". Extraction 
of the crude material with petroleum ether (b.p. 60-68") 
gave 1.6 g. of p-tolyl disulfide; m.p. 46-47'. Recrystal- 
lization of the residue from 95% ethanol gave 15 g. of p -  
tolylthio p-toluenesulfonate melting a t  74-75". 

Evaporation of the acid layer gave a solid which, after 
recrystallization from absolute ethanol, weighed 4.3 g. and 
melted a t  83-86'. A second recrystallization from an 
absolute ethanol-ether mixture gave a sample melting a t  
88-89' which proved identical with methylhydrazine hydro- 

(13) E. Fromm, Be?., 41, 3397 (1908). 
(14) F. Klivenyi, J. Szabo, and E. Vinkler, Acto Ch~m. .lcud. Scz. 

Hung.,  6, 373 (1955). 

Bromine oxidation products 
Time, Relative 
min. area 70 
1:06 7 
1:30 30 
: 42 3 

9: 12 52.2 
6: 14 2.7 

bromide prepared from methylhydrazine and hydrogen 
bromide in ether. 

Anal. Calcd. for CHrXlBr: C, 9.46; H, 5.55. Found: 
C, 9.71; H,  5.74. 

Oxidation of I-Methylhydrazine with Bromine.-The 
addition of 80 g. of bromine dropwise to a solution of 1- 
methylhydrazine (23 g.) (0.5 mole) in 150 ml. of 48% 
hydrobromic acid at  0' produced an immediate evolution of 
nitrogen and methyl bromide. After the cessation of the 
gas evolution, the reaction mixture was stirred for an addi- 
tional 2 hr. The addition of ether to the soution precipi- 
tated 30.2 g. (0.24 mole) of 1-met,hylhydrazine hydro- 
bromide melting a t  87-89'. 

Reaction of Trimethylhydrazine with p-Toluenesulfonyl 
Chloride.-Trimethylhydrazinels (27 g.) (0.36 mole) a t  0" 
was added dropwise to solid p-toluenesulfonyl chloride (34.3 
g . )  (0.18 mole) over a period of 1 hr. The resulting yellow 
solution was treated with water and extracted with ether. 
Removal of the ether gave 8 g. of crude p-tolylthio-p-toluene- 
sulfonate. No disulfide was obtained. The water layer 
upon evaporation gave a black sirupy residue which was 
added to a hot solution of potassium hydroxide, and the 
volatile liquid boiling below 100" was collected. Redistil- 
lation from solid potassium hydroxide gave a fraction (14 9.) 
boiling over the range 53-81'. Analysis by gas chromatog- 
raphy indicated a mixture of 1,l-dimethylhydrazine and 
trimethylhydrazine. 

Very similar results were obtained using triethylamine as 
a solvent. 

Oxidation of Trimethylhydrazine with Bromine.--A 
solution of trimethylhydrazine (10 g.) (0.12 mole) in i o  ml. 
of 48% hydrobromic acid at  0" was treated dropwise with 
19 g. (0.12 mole) of bromine with vigorous stirring. Xn 
gas evolution occurred a t  this point or when the solution 
was heated to  100". The addition of ether gave a precipi- 
tate (12.7 g. )  which melted a t  120-130" with decomposition. 
Recrystallization from a mixture of ether and ethanol gave 
a white solid melting a t  130' with decomposition. The 
sample did not lower the melting point of 2-methylene-1,l- 
dimethylhydrazine hydrobromide prepared from 2-methyl- 
ene-1,l-dimethylhydrazine13 and hydrogen bromide iri 
rther, and the infrared spectra of the two samples wcrc 
identical. 

Found: C, 23.14; H, 5.89. 
ilnal. Calcd. for C3H10N2Br: C, 23.53; 11, 5.92. 

Acid Hydrolysis of I,l-Dibenzyl-2-p-tolylsulfonylhydra- 
zine .-A suspension of l,l-dibenzgl-2-p-tolylsulfo1iylhydra- 
zine (15 g.) in 40 ml. of concentrated hydrochloric acid was 
heated a t  100" for 8 hr. Extraction with ether gave a 
liquid which upon distillation a t  reduced pressure gave 
benzaldehyde (3.4 g.); b.p. 110" (100 mm). The benz- 
aldehyde was characterized as the 2,4-dinitrophenylhydra- 
zone; m.p. 235". A mixture of the latter with an authentic 
sample melted a t  the same point. The residue from the 
distillation gave, upon crystallization from 807, ethanol, 
3.5 g. of p-tolylthio p-toluenesulfonate. The acid layer, 
upon cooling to O', gave 2.5 g. of benzylhydrazine hydro- 
chloride; m.p. 13C140". Recrystallization from a mix- 
ture of ethyl acetate and ethanol gave a sample melting at  

(15) J .  .4ston, J. Glass, and T. Oakwood, J .  A m .  Chem. Soc . ,  76, 
2937 (1953). 
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141.5-143" with decomposition. The literature reports a 
melting point of 145' with decomposition.16 

Bromine Oxidation of 1,l-Dibenzy1hydrazhe.-A well 
stirred solution of 12 g. (0.057 mole) of 1,bdibenzylhydra- 
zine in 60 ml. of 48% hydrobromic acid a t  0' was treated 
dropwise with bromine (9.1 9.) (0.057 mole). The resulting 
solution was heated at 100' for 2 hr., cooled, and extracted 
with ether. Removal of the ether gave 5 g. of benzalde- 
hyde . 

The acid layer, upon cooling to O", gave 5 g. of benagl- 
hydrazine hydrobromide melting a t  165' with decomposi- 
tion. The product waa characterized by liberating the 
free hydrazine with base and forming the benzaldehyde 
benzylhydrazone m.p. 64-65' (lit. m.p. 630).17 A mixture 
with an authentic sample melted a t  the same point. 

The Reaction of Benzyl Chloride with 1,l-Dimethyl-2- 
p-tolylsulfonylhydrazine.-A solution of 50 g. (0.23 mole) 
of 1,l-dimethyl-2-p-tolylulfonylhydrazine and 30 g.  (0.23 
mole) of benzyI chloride in 90 ml. of benzene was reffuxed 

(16) G. Fodor, Acta Univ. Szeged Phye. Chim., 9,  167 (1949). 
(17) J. Thiele, Ann., 376, 239 (1910). 

for 2 hr. Evolution of methyl chloride and nitrogen OC- 
curred at the start of the refluxing. During the reaction, 
ammonium chloride (1.5 9.) precipitated on the sides of the 
flask. 

The resulting solution was poured into ice water and the 
benzene layer was separated. Removal of the solvent 
gave 38 g. (67%) of benzyl p-tolyl sulfone melting a t  143". 
The literature reports a melting point of 144O." 

The aqueous layer was concentrated to a sirup and added 
to a hot solution of potassium hydroxide. The distillate 
boiling below looo was dried over sodium hydroxide and 
analyzed by gas chromatography on a tetraethylene glycol 
dimethyl ether column, The products identified with their 
relative percentages were methylamine 2%, dimethylamine 
54%, trimethylamine 1.5%, 1,l-dimethylhydrazine 31%, 
and trimethylhydraeine 10%. 
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Condensation of a protected 2-deoxyribofuranosy1 chloride (11) with chloromercuri-6-chloropurine (I) afforded the ano- 
meric protected 6-chloropurine-f'-deoxyribofuranosy1 nucleosides, which were separated by alumina chromatography. 
These anomers were converted to  the corresponding a- and 8-2-deoxyribofuranosides of several 6-substituted purines. 
The thiol (VI) in the 8-series, especially, is of interest for possible antitumor properties. 

The useful anticancer drug, 6-mercaptopurine 
(6-MP), is believed2$3 to exert its activity as the 
corresponding nucleotide. The riboside of 6- 
MP, a possible precursor to the ribotide, was pre- 
pared4 in a search for improved activity and mas 
found5 to  have a much greater therapeutic index 
in mice with a transplanted tumor, although 
this was not borne out in human testing; cross 
resistance with 6-MP was also found. The ef- 
fectiveness of 6-MP and its derivatives and analogs 
prepared to date is severely limited by the develop- 
ment of resistance to the drugs. Among possible 
mechanisms of resistance, deletion of the enzymatic 

(1) This work was carried out under the auspices of the Cancer 
Chemotherapy National Service Center, National Cancer Institute. 
National Institutes of Health, Public Health Service, Contraot No. 
SA-43-ph-1892. The opinions expressed in this paper are those of the 
authors and are not necessarily those of the Cancer Chemotherapy 
National Service Center. For the preceding paper in this series, see 
H. F. Gram, B.  J. Berridge, Jr., E. M. Acton, and L. Goodman, 
J. Med. Chem., in press. 

(2) R. W. Brockman, Concer Res.. 90, 643 (1960); R. W. Brock- 
man, C. 8. Debavadi, P. Stutts, and D. J. Hutchison, J. Biol. Chem., 
236, 1471 (1961). 

(3) J. L. Way and R. E. Parks, Jr., ibid., 931, 467 (1958). 
(4) (a) J. A. Johnson, Jr., and H. J. Thomas, J .  Am. Chum. Soc., 

78,3863 (1956); J. A. Johnson, Jr., H. J. Thomas, and H.  J. Schaeffer, 
ibid. ,  80, 699 (1958); (b) J. J. Fox, I. Wempen, A. Hsmpton, and 
I. L. Doerr, ibid., 80, 1669 (1958). 

(5) H.  E. Skipper, J. A. Montgomery, J.  R. Thomson, and F. M. 
Schabel, Jr.. Concer Rea.. 19, 425 (1959). 

process for converting the purine to the nucleo- 
or cleavage of the active nucleotide back 

to the purine base' seems to be important. The 
2-deoxyriboside of 6-MP (&VI) is desirable as a 
possible nucleotide precursor which might be less 
susceptible to the mechanisms of resistance or 
might circumvent them entirely. So far, only an 
enzymatic synthesiss of @-VI, in low yield and with 
incomplete purification and characterization, has 
been reported. The chemical synthesis of 2'- 
deoxyribonucleosides, compared to that of ribs- 
nucleosides, presents special difficulties related to 
increased lability of the glycosidic linkageg and lack 
of steric control10 in its formation. Recently, 
nucleosides of adeninell and of some  pyrimidine^'^!'^ 
have been prepared directly from protected 2- 

(6) R. W. Brockman, 0. G. Kelley, P. Stu ts ,  and V. Copeland, 

(7) G. A. LePage, personal communication. 
( 8 )  M. Friedkin, Biochim. et Biophya.  Acta. 18, 447 (1955). 
(9) F. Micheel and A. Heesing, Cham. Ber., 94, 1814 (1961). 
(10) B.  R. Baker in "The Chemistry and Biology of Purines," 

Ciba Foundation Symposium, Little, Brown, and Co., Boston, Mass., 
1957, p. 120. 

(11) R.  K. Ness and H. G. Fletcher, Jr., J .  A m .  Chem. Soc., 82 ,  
3434 (1960); C. Pedersen and H .  G. Fletoher, Jr., ibid., 82, 5210 
(1 96 0). 

(12) M. Hoffer, Chem. Ber., 98, 2777 (1960). 
(13) J. J. Fox, N.  C. Yung, I. Wempen, and M. Hoffer, J. A m .  

Nature, 191, 469 (1961). 

Chem. ~ o c . ,  88, 4066 (1961). 


