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THE PREPARATION OF CERTAIN 
6- ALKYL I NC- AND 6- DIALKYLAMINOPURINES 

INTRODUCTION 

Pyrimidines and purines re nitrogen- containing hetero

cycles with the following structures : 
3 

2 4 

() a PURINEINV5 PYRIMIDINE 

\ 6 
Derivatives ot these two heterocycles are found to be 

associated with all torms of life . They are even found in 

abundance "in the twilight zone between the living and the 

non- living, the virusesn (23, p . 5) . For the most part 

natural pyrimidines and purines are present as constituents 

ot the large macromolecules called nucleic acids. The pyrim

idines and purines are building blocks for the nucleic acids 

just as the amino £Cids are considered building blocks for 
/ 

proteins . The nucleic acids in turn are known to be impor

tant components in the nucleus and cytoplasm ot animal and 

plant cells . Nucleic acids of the nucleus, calle~ deoxy

ribonucleic acids (DNA), are credited with playing an 

important role in cellular re reduction and, mor·'e specifi

cally, being responsible for the maintenance or heredity 

(27, Vol . 2, p . 162). In contrast the nucleic acids of the 
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cytoplasm, called ribonucleic acids (RNA), are concerned 

with protein synthesis (6, Vol. 2, p . 486). 

Other biologioa). molecules containing these hetero

cycles are the vitamin, thiamin, and the groups of coenzymes: 

co-dehydrogeneases, eo-phosphoryla~es, nd coenzyme Aw 

Some of the common pyrimidines and purines that have. been 

shown to be present in living tissue as free molecules are! 

guanine, adenine, uric acid, orotic acid, and uracil. 

Xanthine and hypoxanthine are also found in various bio

logical systems, but the7 are the result of enzymatic 

deaminat1on or the corresponding purines, guanine and ade

nine. 

The field of purine research was formally opened by 

Scheele in 1776 when be discovered uric acld (2,6,8-tri

hydroxypurine) . For the next century workers in this field 

concerned themselves mainly with the isolation and synthesis 

of the natural~y oocuring nitrogen heterocycles. The classic 

work of Emil Fischer from 1882 to 1907 gradually directed 

research workers in this field towards the synthesis of new 

derivatives of purines and pyrimidine and the study or the 

basic chemistry of these compounds. 

As a result, in 1903 barbital (2,4,6-trihydroxy-5,5

diethylpyrimidine) was introduced into med1o1ne as a sedative 

and hypnotic (12, p. 126). Another barbiturate, phenobarbi
•

tal, (2,4,6-trihydroxy-6-ethyl-5-phenylpyrimidlne) was 
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introduced tew years later. Although many new derivatives 

or the 2,4,6- trihydroxypyrimidines have been introduced as 

sedatives, the t o original, time-tested barbiturat a are . 

still widely used today . 

Little did the scientists ot this early er realize how 

important their ao dem1c research or the time would be to 

the torthcom1ng tields ot chemotherapy and cell biology . 

Looking at the different roles that purines and rrimidines 
' play in the living cell as metabolite 1, one is not sur

prised tb t synthetic deriv tives ot purines and pyrimi

dine~ can be synthe ized with important pharmacological-
ctiv1tiee (17, p . 181), for 1t has been shown in several 

case that by the alter tion ot appropriate substrates, 

enzymes can be inhibited . A specific example of this ln 

pyrimidine chemistry was coompliehed by repl oing the 

number two hydroxy-group in uracil with thiol radical . 

The resulting compound, 2-thiour oil, w s found to be err o

tive in the treatment of hyperthyroidism in man (3, p . 103) . 

The applio t1on ot the theory of antimetabolite& to the 

control of infectious diseases has been most profitable. 

lMetabolite is considered here to be any natural sub
stance involved in a biochemical reaction of a cell . An 
antimetabolite ould then be a ubstance which differs from 
a metabolite by a sm 11 chemical change and has the ability 
to disrupt the utilization ot the normal metabolite 
(1' p . 43) . 
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A noted example is the use of various derivatives of sulfa

nilamide, found to be very effective against many bacterial 

infections. One of the more important derivatives was 

sulfadiazine {2-sulfanilaminopyrimidine). Although it was 

not quite so potent a bactericide as sulfathiazole, it had 

the advantage of not being nearly so toxic to man (22, p . 4). 

In the case ot malaria control, a pyrimidine called Darapram 

(2,4-diam1no-5-(p-chlorophenyl)-6-ethylpyr1mid1ne) has been 

synthesized that shows great promise (3, p . 104). It 1s 

reported to be 1000 times more active than quinine . 

Different purine derivatives also display activities 

important to medicine and biology. Besides the activities 

that purine derivatives have shown as antimetabolites tor 

bacteria, it has been recently demonstrated that certain 

substituted purines aot as antimetabolites in cancerous 

tissue. One ot the more active compounds; DAP (2,6-dlamino 

purine) is credited with : inhibiting vaccinia virus multi

plication ln vitro, selectively damaging tissue cultures or 
mouse sarcoma, and effectively prolonging the lite ot mice 

transplanted with acute lymphoid leukemia (32, p . 147). 

6- ercaptopurine; first synthesized in 1952 ; has the unique 

property of rendering a certain strain of malignant tumor 

in mice nonviable (9, p . 9). It also has a marked inhib

itory effect on several other mouse and rat tumors. 

One line of research t hat is particularly relevant to 
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this work deals with the existence of cell growth factor 

tor plant t1 sue that has been known to exist in coconut 

milk for several years (28, p . 350) . Characterization and 

identification of the coconut milk f ctor (CMF) has been 

extremely difficult, due to its presence in extremely minute 

quantities. For example, the van Overbeek group in 1944 

were able to increase the concentration of the CMF 170 told 

(30, p . 222) . This concentrated product could then be 

diluted 1:19,000 nd still give a maximum activity on the 

tissue being used. Even after Strong and coworkers conoen

tr ted CMF 4,350 told, the quantity of the active component 

to work with was still. neglible (18, p . 486). 

In the meantime, other worker showed that thi same 

growth factor was present in other sources beside coconut 

ilk (6, p . 332) . urther examination also showed that this 

stimulation ot cell growth was due to cell division and not 

to cell enlargement (14, p . ·23) . With this taot in mind, 

.iller later renamed the coconut t ctor 'kinetin", cell 

di ision factor. 

Looking tor another source of kinetin be ides coconut 

milk Miller .!! .fll. found that extracts from brewer' A yeast 

g ve a high degree of activity . However , the actual con

centration of kinetin present was still too low to be 

isolated. Since kinetin appeared to be associated 1th 

high concentrations ot nucleic cid, the source tried next 
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was DNA from herring sperm. This proved to be the most 

potent source of kinetin activity tested to date 

(19, p . 1392). Interestingly enough, t he biological activ

ity could not be duplicated in fresh DNA acid until the fish 

sperm had been autoclaved in an acid medium. 

With this promising activity Miller and Strong set out 

to isolate kinetin from herring sperm, which is a high source 

of DNA (19, p . 1392). From 100 grams of herring DNA that was 

autoclaved at pH 4.5 for 30 minutes the Wisconsin group was 

able to obtain 30 mg. of a substance ttJ.at was capable ot 

promoting cell division activity identical to the material 

isolated from coconut milk. Examination of the degradation 

products of this concentrate indicated that it was a substi

tuted am1nopur1ne. Final proof ot this was obtained when 

6- fur furylaminopurine was synthesized and the physical and 

biological properties agreed with those of kinetin 

(20, p . 2662) . 

It has recently been shown that 6-turfurylaminopurine 

can be formed by autoclaving a water slurry of adenine and 

deoxyribose for thirty minutes at a pH of 4.5. This strongly 

indicates that kinetin, 6-furfurylaminopurine, is not the 

naturally ocouring CMF but merely a substance which d1spl8.Js 
I

similar activity and is formed when DNA is heated or allowed 

to stand for long periods of time (33, p. 6400) . 

There is a good possibili ty that kinetin and some of 

http:d1spl8.Js
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its analogs may possess cell division activity in animal 

tissue to the same extent that they display in plant tissue. 

The potentiality or being able to induce cell division in 

animal tissue has particularly interested scientists in 

cancer research and related fields. This encourages this 

laboratory to synthesize a series ot compounds structurally 

related to kinetin eo that they could be tested for biologi

cal activity • . 

Private communications indicated that tat solubility 

may be an important tactor in the activity or kinetin. 

There are numerous instances in which the addition of an 

alkyl group 1s capable ot 1nducing activity to an otherwise 

in ctive compound (1, p . 28). A fitting example here is the 

previously mentioned barbituric acid, which has no sedative 

properties until both hydrogens onnumter five carbon are 

replaced by alkyl or aryl groups (12, p . 130). An alkyl 

derivative or adenine, 6-dimethylaminopurine; is known to 

exist as a component of the antibiotic, Puromycin, obtained 

trom the mold, Streptomyces albon1ger (31, p . 2125) . Elion 

(11, p . 411) had previously synthesized the 6-dimethylamino

purine prior to its discovery as a part of the antibiotic. 

ith the factor ot tat solubility and the known impor

tance ot alkyl derivatives in mind, the investigators decided 

to prepare a homologous series or 6-alkylamino- and 6-di

alkylaminopurines . A series of monoalkylamines that was 
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readily available began with n-hexylamine and continued up 

to n-octadeoylamine·. In the case ot the d1alkylam1nes, the 

series started with d1- n- amylamine and stopped with d1-n

deoylamine . These ditterent amines att ohed to purine in the 

6 position would provide a group of six- substituted amino

purines that would be analogs ot kinetin with varying degrees 

of tat solubil ty . 

There are several known synthetic pathways tor the 

preparation of 6-subetituted am1nopur1nes . For the first 

synthesis ot kinetin, Miller .!1 AJ., •. (20, p . 2662) used a 

technique originally developed by El1on and Hitchings in 1962 

(11, p. 411) . This consisted ot reacting the desired amine 

with 6-methylmercaptopur1ne in a sealed tube . Sulfur ana

logs are difficult to work with, and sealed tube reactions 

are generally avoided whenever possible . 

A significantly different approach was ottered by 

Balzer (2, p . 1276) when he first prepared the amido deriv

ative ot adenine and then reduced it with lithium aluminum 

hydride to the corresponding substituted am1nopur1ne . It 

is true that ~denine would be quite a desireable starting 

material, but the prerequisite acyl halide or acid anhyd

ride wvuid be d1rfioult to obtain for many of the deriva~ 

tives desired . 

Recently an aminolytical procedure based upon the use 

of 6-chloropur1ne was successfully applied by Daly and 
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Christensen to the preparat ion ot a number ot 6-substituted 

am1nopur1nes (9, p . 178). Since the procedure appeared to 

have a wide degree ot applicability, it was chosen as the 

synthetic route tor this research. The use ot 6-chloro

purine as an intermediate was made possible by Bendich 

when he first synthesized the compound in 1954 (4, p . 6073). 

!-1any unsuccessful attempts had been ma e by ditterent workers 

to prepare 6-chloropurin&: . It re ained tor Bendich, however, 

to show t hat in chlorinating hypoxanthine with POCl3 a 

complex vas formed that had to be destroyed in base before 

the 6-chloropurine could be extracted trom the reaction 

mixture. Strangely enough, the reactive chloro group was 

stable under the basic conditione employed. 

One factor that slows down research in the purine field 

is that the necessary intermediates are difficult to obtain. 

In this particular project it was necessary to go through a 

seven-step synthesis and actually isolate five different 

intermediates before arriving at the final purine . Several 

ot the steps have characteristic low yields that make it 

difficult to prepare the purines in any great quantity . 

Since different research workers use one ot several alter

nate pathways to get a common intermediate hypoxanthine, it 

will be necessary to indicate the particular route used here. 

Thiourea is condensed with ethyl cyanoacetate in a basic 

medium to give 2-thio-4-amino-6-hydroxypyrimidine . itro

sation gives the corresponding nitroso derivative, and the 
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nitroso group is immediately reduced 1th sodium thiosulfate. 

The 2-thio- 4,5- diamino-6- hydroxypyrimidine is de-sulfurized 

with Raney nickel to yield 4,5-diamino-6-hydroxypyrimidine . 

Cyclization ot the diaminopyr1m1d1ne with boiling formamide 

yields hypoxanthine. Chlorination of the hypoxanthine 1th 

phosphorus oxychloride yields the derivative 1m ediately 

preceding the final purine . 

The reaction between 6-ohloropur1ne and most of the 

amines tried proceeded very smoothly. However , it turned 

out that the solubility characteristics of the final alkyl

aminopurines were not sufficiently different from those of 

the unreacted amines so that the two could be separated by 

normal crystallization methods. The lower molecular weight 

homologs wero isolated by steam distilling the unreaoted 

aliphatic amine from an aqeous basic solution ot the reac

tion mixture . The course of the steam distillation could be 

followed by the slow progreas1on of the insoluble aliphatic 

amine through the condenser. The product was then obtained 

by the ethereal extraction of the basic medium lett in the 

distilling flask. 

As the length or the aliphatic side chain increased 

beyond six carbon atoms, the product became contaminated 

with traces of the starting amine . Even by increasing the 

t1 e ot continuous steam distillation, the starting amine 

could still not be completely removed. 
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Attention was then turned to the use of higher bo111ng 

solvents that could be used as co-dist1+lates for removing 

the unreaoted aliphatic amine. The use of d1phenyl ether 

at reduced press\lres proved to be qu1te effective in remov.. 

ing the aliphatic amine, but no practical way as found to 

remove the product from the diphenyl ether that remained 

in the d1st1111ng flask. Oo-d1st1llat1on under similar 

conditions with ethylene glycol was successfully applied to 

the isolation of 6- d1-1.so•hexylam.1nopur1ne, but the proeess 

proved to be 1mpraot1eal for th distill t1on of higher 

moleoul r weight ho ologs. A serious problem of bumping 

while co-distilling with glycol was overcome by introducing 

a stirrer that could be operated under reduced pressure . 

The procedure that was finally .adopted tor isolating 

the higher molecular weight 6-alkylaminopurines was a modi

fled steam d1st1llat1on ut111z.ing superheated steam. After 

aminolysis of 8-ehloropurine with a particular amine was 

complete, the reaction mixture was treated with a dilute 

sodium hydroxide solution to remove all of the hydrochlo~ic 

old that as produced in the reaction. This basic medium 

was extracted with ether and the resulting ethereal solution 

of substituted purine and excess alkylamine was placed in a 

distillation appar tus. After the ether was removed , the 

flask temperature was raised to l50o C, since there was no 

water present as in the normal steam distillation used 
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previously . Superheated ate was directed into the bo ttom 

of the fla k directly over the reaction products . ~nough 

steam pressure was applied so. that the syrupy mixture flowed 

out in a thin til~ over the lower half of the distilling 

flask . Again the removal ot the unreacted amine could be 

followed bJ the appearance of the insoluble alkylamine in 

the condenser . In some eases the higher molecular weight 

alltyla.mines are solids and, consequently, the condenser 

often became plugged . Turning ott the condenser water 

allowed the eteam to remelt the amine, so that the condenser 

could be cleared ithout top ing the procedure . When no 

more of the unreacted amine appe red in the condenser, the 

apparatus was dismantled and the product was removed from 

the distilling flask by dissolving it in absolute alcohol . 

One interesting etfeot noted in these studies was that 

four of the d1alkylaminee tried were not ble to undergo 

aminolysis with 6-ohloropurine . The four unreactive second

ary am1nes were di-iso- propJlam.ine, d1- sec .-butylamine, di

l - methylbutylam1ne and dioyclohexylamine . 

Even when these amines were placed with 6- chlorpur1ne 

in a sealed tube and the temperature was raised to 1800 C, 

the reaction could still not be made to take place . On 

close examination of the structure of these tour amines, it 

was noted in each c se that the attachment ot the nitrogen 

to the two alkyl groups was m de through eoondary carbon . 
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This suggests that the unreactivity of these tour amines may 

be due to steric hindrance . Possibly the presence ot so many 

carbon atoms in the near vicinity of the nitrogen atom may 

act as ·a shield over the nitrogen nucleus and, consequently, 

not allow the amine to undergo a nucleophilic attack upon 

the 6 position in 6-chloropurine . However, no steric hin

drance was present in the case ot the monoalkylamines uch 

as 1-methylheptylamine, where the nitrogen was attached to 

only one secondary carbon. Also, steric hindrance was ab

sent in the ease of di- 2-ethylhexylamine where the branched 

chain was present only one carbon trom the point of attach

ment to the nitrogen. 

thile this work was still in progress, two papers 

coneernmg 6-substi tuted aminopurines were published . 

Bullock (?, p . 3694) reported the synthesis of 16 different 

derivatives utilizing the aminolysis technique ot Daly and 

Christensen (9, p . 1?9) with the alight modification ot 

using a higher boiling reaction solvent, methyloellosolve . 

In the case ot the work submitted by Ham !! ~. thirty

five different 6-substituted aminopurlnes were compared as 

to their ettect on the regeneration of decapitated hydra 

(13, p . 2648) and (35, p . 5099). Among this group ot com

pounds reported were the first five members ot both of the 

homologous series that this laboratory was working on. In 

both groups the growth inhibition increased proportionally 
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w1th the increased chain length. S1gn1!1oantly . the. d1

alkylam1no der1yat1ves showed a five-told degree ot act1v• 

1ty o'f'er the monoalkylamlno derivatives . The length of the 

side chaine ot the der1vat1ves synthesized at· this :tabora

.tory began at tbe point where the compounds reported by 

Ham.!.! .IJ... left ott. It seems reasonable, therefore; that 

an even greater biological activity mar be realized by some 

of the compounds reported in· this paper . 
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EXPERIMENTAL 

Amonolysis Procedure : One gram of 6-ohloropurine (6 .4 x 

lo-3 moles) was suspended in 10 ml . ot n-butanol and to 

this mixture was added 16 x lo-3 moles of the desired 

amine. The mixture was then retluxed tor tour hours ; 

the course ot the reaction could be followed by the disap

pearance ot the insoluble 6-chloropurine. 

Isolation Procedures : The procedure used in isolating 

the different substituted amino purines prepared depended 

upon the molecular weight and molecular structure of the 

amine that was used as a starting material. Table I, 

column 1 indicates which of the t o procedures described 

below was used tor each of the purines listed. 

Procedure A: After the reaction between 6-Chloro

purine and the lower molecular weight aminee had gone to 

completion, the reaction mixture vas placed in a 500 ml . 

round bottom flask containing 100 ml. of 0 .1 N sodium hy

droxide . This flask was suspended in a boiling water bath 

and dry steam was passed through the content until 500 

ml . or distillate had been collected. This amount ot 

distillation was sufficient to remove all of the unreacted 

amine plus the reaction solvent. The non-volatile product 

that remained behind in the distillation flask in the form 

ot an oil or waxy solid was removed by extracting the basic 
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media t ice with fifty ml . portions of ether. Evapor ting 

the combined ether extracts yielded the desired 6-substi

tuted amino purine. 

Procedure ~: When the reaction between 6-ohloropurine 

and the higher molecular weight amines had been carried out 

the reaction mixture was placed in 100 ml . of 0.1 N sodium 

hydroxide and stirred for thirty minutes . When solubility 

allowed, the 6-substituted amino purine and unreacted amine 

were extracted trom the basic media twice with fifty milli

liter portions of ether. This- combined extract was placed 

in a 500 ml . round bottom flask and the ether plus the 

reaction solvent were removed by distillation. The dodecyl, 

hexadecylt and octadecylamines and corresponding substituted 

amino purines were found to be insoluble in ether. However , 

these compounds formed waxy solids that could be separated 

from the basic media by filtration. The filtrate was also 

placed in a 500 ml. round bottom flask just like the ether 

soluble compounds above . 

Then the flask was placed in an oil bath maintained at 

1500 C and super heated steam was passed through the flask 

with the steam entry tube leading down to within an inch of 

the bottom directly over the product. Sufficient steam 

pressure was applied to cause the syrupy product to spread 

out into a thin film over the bottom of the flask. The 

distillation was continued until no more unreacted amine 
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could be observed collecting in the condenser . Upon cooling 

the product solidified in the flask and was removed by dis

solving it in absolute al.oohol . 

The super heated steam was prepared by passing ordinary 

steam, with all the condensate removed, through a Fisher 

super- heater which was maintained at a temperature ot 

350° C with a Fisher burner . Because ot the elevated tem

perature it was necessary to use metal to glas connections 

on the discharge side of the eu er-heater to keep from 

contaminating the product with dissolved rubber tubing . 

Procedure £ : When the reaction mixture of 8- Chloro 

purine is allowed to cool the product precipitate out of 

solution . The solubility characteristics of the 6(6'-Hy

droxy- n- hexylamino) purine and the unreaeted amine are 

sufficiently different so that steam distillation does 

not have to be used . An analyt'ioa.l sample can be obtained 

by simply recrystallizing the product from water . 

Crxstall1zation Procedure : Although products obtained by 

either of the two steam distillation procedures gave samples 

pure enough tor carbon and hydrogen analysis, the samples 

were d~fficult to dry nd handle due to t heir waxy amor h

ous state . Crystalline material could be obtained by 

crystallizing from ethanol and ethanol-water solutions . 

In the case of the latter solvent, t he r elative propor

tion of ethanol to water was qui t e important . If too much 
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water was used the product came out as an oil. The right 

proportion was obtained by dissolving the compound in a 

90% ethanol-water solution at room temperature and then 

allowing the ethanol to evaporate slowly witho~t heating . 

At the first sign of crystaline formation the be ker was 

covered to prevent further evaporation. The formation of 

seed crystals appeared to occur best at room temperatureJ 

while it w s generally necessary to finish the crystal

lization at lower temperatures. 

The results of these experiments are tabulated in 

Tables I and II . Table I consists of the purification 

procedure; isolation procedure, yield and melting point 

of each compound. Table II is composed of the carbon and 

hydrogen analysis for each compound. 
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TABLE I 

PHYSICAL DATA 

NA)IE OF ISOLATION 
COMPOUND AND PUR

IFICATION 

6- onoa1kylam1nopur1nes 

6-(n-Hexy1am1no) A-1 

6-Cyc1ohexy1am1no B-1 

6-(n~Hepty1am1no) A-1 

6-(1-Methy1hepty1am1no) B-1 

6-(n-Octy1am1no) B-1 

6-(2-Ethy1hexy1am1no) B-1 

6-(n-Decy1am1no) B- 2 

6-(n-Dodecy1am1no) B-2 

6-(n-Hexadecylam1no) B-2 

6-(n-Octadecy1am1no) B- 2 

6-D1a1ky1am1nopur1nes 

6-(D1-n-Amy1am1no) A-1 

6-(01-Isoamylamlno) A-1 

6-(D1-n-Hexy1am1no) A-1 

6-(D1-Isohexy1am1no) A-1 

6-(Dl-2-Ethylhexylamlno) B-1 

YIELD MELTING 
% POINT oc 

49 176-178 

80 210- 211 

66 168.5-170 

82 94-96 

84 165-167 

65 158-159 

'79 164.5-165.5 

91 166-156.5 

83 144-145 

95 107-108 

90 88.6-89.6 

96 114.5-116 

87 95.5-96.0 

75 89-90 

75 83-83.5 

.. ...... 
' . 



TABLE I 

NAME OF 
COMPOUND 

6-Ditlkxlaminonurines 

6-( Di-n-Heptylamino) 

6-( Di-n-Octylamino) 

6-( Di-n- Nonylamino) 

6-(Di-n-Decylamino) 

6-A1ktnglam1nopur1ne 

6-(6'-Hydroxyhexylam1no) 

(Continued) 

ISOLATI ON 
AND PUR
IFICATION 

B•l 

B-1 

B-1 

B·l 

C-3 

YIELD 
% 

so 

85 

89 

87 

83 

20 

MELTING 
POINT oc 

75-76 

85·86 

77-78 

75-76 

175-176 

ISOLATION fROCEDURE : 

11. Conventional steam distillation 
B. Modified steam d1st1llat1on with flask heated to 150o 

and p ss1ng super heated eteam through 
c. Crystallized from reaction mixture 

PURIFICATION PROCEDURE ; 

l. Crystallized rrom 75-90% Ethanol-water -solttt1on 
2 . Crystallized from 100% Ethanol 
3. Crystallized from water 
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TABLE II 

ANALHI CAL DATA 

NAME OF 
COMPOUN D 

6-Monoa1kllaro1Qo'Qp.r1nes 

6-(n-Hexy1am1no) 

6-Cyc1ohexy1am1no 

6-(n-Hep ty1am1no) 

6-(1-Methy1hep tJlam1no) 

6-(n-Octy1am1no) 

6-(2- Ethy1hexy1am1no) 

6-(n-Decy1am1no) 

6•(n-Dodeoy1am1no) 

6-(n-Hexadecylamino) 

6-(n-Octadecylamino) 

IMPERICAL 
FORMULA 

C1181?N5 

C11H15N5 

C12R19N5 

01:5R21N5 

0138 21N5 

C13H21N5 

015H25N5 

C17H29N5 

C21R37N5 

023H41N5 

CALCULATED
%0 %H 

60.3 7.?6 

60.8 6.92 

61.8 8.16 

6:5.2 8.51 

6:5 . 2 8.51 

63.2 8.51 

65 .. 5 9.09 

6?.3 9.58 

?0.2 10.3 

?1.4 10.6 

FOUND 
%C %H 

60.2 8.00 

60.2 6.9:5 

61.7 8.42 

62.? 8.35 

62.? 8.61 

63.0 8.40 

65 .0 9 . 31 

6? . 4 9.'79 

69.9 10.2 
tv

?1.4 10.6 1-' 



TABLE II (Continued) 

N E OF 
CO POUND 

6-DialkY1aminopurines 

6-(Di-n-Amylamino) 

6- (Di-Isoamyl amino) 

6-(Di-n-Hexy1am1no) 

6-(Di-Isohexylamino) 

6-(Di-2-Ethylhexylam1no) 

6-(D1-n-Hepty1am1no) 

6-(Di-n-Octylamino) 

6-( Di-n-Nonylamino) 

6-(D1-n-Deoy1am1no) 

6-Alkanolaminopurine 

6-(6'-Hydroxyhexy1am1no) 

DPERICAL 
FORMULA 

C15H'25N5 

C15H25N5 

C17H29N5 

C17Hz9N5 

C21H37N5 

C19H33N5 

C21H37N5 

C2~41N5 

C25H45N5 

C11H17N50 

CALCULATED 
%C %H 

65.5 9 . 09 

65.5 9.09 

67 . 3 9.58 

67.~ 9.57 

70.2 10.3 

68.9 9.97 

70.2 10.3 

71.4 10.6 

72.2 10.8 

56.1 7.24 

FOUND 
~c 

65.6 

65.2 

67.4 

67.6 

70.4 

59.1 

70.4 

71.2 

72.0 

56 .1 

%H 

9.23 

9 . 21 

9 ,69 

9.83 

10.4 

10.1 

10.5 

10.8 

10.9 

ro7.37 ro 
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9W ARY 

Twenty different -alkyl- and 6-di lkylamino ur1nes 

have been pr~pared by 11n aminolysis rooedure or 6-chlcro

purine. The alkylamine homolo oue series r nged from 

n- hexylam1ne to n-octadecylamine . In the case or the d1

alkyamines, the homologe varied f.r.om di- n-amylam1ne to 

di- n- decylamine . This produced a group ot 6-substituted 

aminopurines with varying tat solubilities . Recent infor

mation indicates that the derivatives or kinetin that are 

the most active in causing cell d17is1on ~re analogs that 

possess good tat solubility . 

The solubility characteristics or the starting ali

phatic amine and the substituted aminopurine ere so sim

ilar that it was impossible to sep .rate the two by normal 

crystallizing techniques . A reguiar steam distillation 

procedure proved to be capable. ot removing the lower molec

ular weight amines from the product . When the alkyl ch 1ns 

became longer than six carbons, it became necessary to 

modify the steam dietillation apparatus . 

Placing the reaction mixture in the d1st1111ng flask 

in the absence of water allowed the temperature or the 

flask to be ra.1sed to 15oo o. The reacted amine oould 

then be removed by passing superheated steam directly over 

the reaction mixture . This method proved to be effective 
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even when the s1de chain was increased to 18 carbons in 

one continuous chain or tor ten carbons 1n two different 

chains . 

Not all of the d1alkylam1nes tried were cap.able of 

reacting with 6-ohlol"oput"ine . Ster1c hindrance was present 

in all ot the dialkylamines where the nitrogen was attached 

to the two e.lkyl groups through a secondary carbon . In the 

cases where branching occurred on the seeo.nd carbon from 

the point of attachment to the nitrogen, there was no 

sterio hindrance present . 
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