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SUMMARY 

3, 3-(14C)-Dimethyl-l-phenyltriazene was prepared from re- 
crystirlliaed benzenediazoni.m fluoroborate which was coupled with 
14C-dimethytmine i n  exeess aqueous sodim carbonate a t  0" .  

crude product was extracted with ether and purified by d i s t i l l a t ion .  
Redisti l led 14C-kbelled triazene was obtained i n  good yield (70.4 

and 73.5%) and in high radiochemical purity (bet ter  than 99,9% by 
scan of thin-layer c~o?oromatogrm8l. 
preparutions, detsmined by Zipid scintiZZation c a n t i n g  and 
corrected for  quenching, were 244 urd 296 gCi/rranole. 
determined ac t i v i t i e s  uere in close agreement with values computed 
from the specif ic ac t i v i t y  of 14C-dimethytamine hydrochloride used 
i n  the synthesis. 

The 

The speci-fic ac t i v i t i e s  of two 

The 

INTRODUCTION 

T h e  versatile biological activities of d i d  ka . ry i t r ia~enes ' -~  

depend to a large extent on biotransformations of the applied 

compound into reactive intermediates. h c h  interest therefore 

has been aroused in the molecular mechanisms and in the struct- 

ure-activity dependence that govern the biological activity of 

th is  class of compounds. Because 3.7-dimethyl-l-phenyltriazene 

is the most widely investigated diazoamino compound, the chemi- 
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c a l  s t a b i l i t i e s 5  and t h e  b i o l o g i c a l  a c t i v i t i e s 6 9 7  of r e l a t e d  

r i n g  s u b s t i t u t e d  o r  homologous t r i a z e n e  d e r i v a t i v e s  a r e  f requent -  

l y  c o n t r a s t e d  wi th  those  found i n  t h e  pa ren t  compound. 

D i a l k - a y l t r i a z e n e s  a r e  r e a d i l y  forned  i n  a r e a c t i o n  between 

areaediazonium c a t i o n  and t h e  n u c l e o p h i l i c  n i t r o g e n  a t o n  of a 

secondary a l i p h a t i c  m i n e .  I n  convent iona l  p repa ra t ions  of tri- 

azenes ,  arenediazonium solu~io-s a r e  added t o  a s o l u t i o n  of d i -  

alkylamine i n  t h e  presence  of excess ino rgan ic  base t o  consilne 

t h e  a c i d  used i n  t h e  d i a z ~ t i z a t i o n ~ ’ ~ .  However, d i a z o t i  z a t i o n s  

a r e  o f t e a  accoapanied by s ide - reac t ions  and t r i a z e n e s  which a r e  

prepared  from t h e s e  s o l u t i o n s  a r e  o f t e n  contaolinated wi th  by- 

p roduc t s  from which t h e y  a r e  d i f f i c u l t  t o  s epa ra t e .  

Th i s  paper  d e s c r i b e s  a convenient method f o r  t he  s y n t h e s i s  of 

3,3-( C)-dinethyl-I-phenyltriazene from r e c r y s t a l l i z e d  benzene- 

diazonium f l u o r o b o r a t e  a d  14C-dimeth:~laine hydrochlor ide  as 

shown i n  F i g .  I. 

14 

Fig. I. Formation o f  3,3-dimethyl-l-phenyltriazene i n  t h e  r e a c t i o n  

between t h e  n u c l e o p h i l i c  n i t r o g e n  atom of dimethylamine 

and benzenediazonium f luo robora t e .  

The r e d i s t i l l e d  product  w a s  oh ta ined  i n  a good y i e l d  and i t s  

rad iochemica l  p u r i t y  has been shown t o  be  b e t t e r  than 99.9 %. 



Sgnthesis of 3, 3 - i 1  4Cl-d?;7iethy2-l - p t ~ n $  ltriazene 

F33SUL!TS AZjD DISCUSSION 

Although t h e  d i a l k m y l t r i a c e n e s  a r i s e  bp d i r e c t  couFl inq  of  

arenediazoni i im c a t i o n s  w i t h  s e c o 2 d a r y  a l i p h s t i c  mines ~ t h e  

p r e p a - a t i o s  of small q u a n t i t i e s  of  p u r e  compounds i s  n o t  easy. 

The d i a z o t i z a t i o n  o f  a r o m a t i c  &mines i s  o f t n q  accornpmi ed by 

s i d e - r e a c t i o n s ?  s u c h  as cou:glinq of  the  forn-.d d i a z c n i l m  c a t i o n  

w i t h  t h e  u n r e a c t e d  a r o m a t i c  aminn" OF by n i t r o g e n  eli : inati?n 

frni t h e  di..rzoniun c a t i o n  a?d suSseqi ient  p5snol. for .na t ion ,  

K o r e n v e r ,  t h e  t r i a z e 7 e s  t h e w e l v e s  n e  r a t h e r  labile c i m o u n 5 s  

which decompose on con tac t  w i t h  a c i d s  an6 a c t i v e  su-rfac-s .  T':e 

i x p i r i t i e s  c o n t n i n e d  i n  the proi'Tict o f  t h e  r e a r t i o n  c m n o t  5 e  

x x n + i l : ; i  rnnoved s iAcc  dia!k??-J?t-.i azenes d ~comnoce tluri.ng cn1:irtn 

c i ro . r :a togrmhy.  Be?nusc of  t';e ii:.?erent l a h i l i t p ,  swt;,iloses of  

pu re  l a b P l l e d  t r i a z n n e s  o r e  p n r t i c u l a r 1 ; r  ? i f f i c - i l t .  

The c o n d e n s a t i o n  of  r e r - y s t s l l i z e d  benxenediasonlua  f l u c r o -  

b o r a t e  w i t h  14C-dimethvlomine h g 2 r o c h l o r i d e  i n  t h e  preyence  o f  

five e r , u i v a l e n t s  of  sotiiam c a r j o r . ? t e  y i e l d e d  3,?-( C)-diaeth-l- 

l - p h e n v l t r i a z s n 2 .  The l a b e l l e d  c o q o n n d ,  p u r i f i e d  by r e p e a t e d  

d i s t i l l a t i o n  under reduced  p re s su re  w a s  i s o l a t e d  i n  Rood y i e l d  

(70.L m d  75.4 %). 'Ilhe s n e c i f i c  a c t i v i t i e s  o f  b o t h  _ o r e p i r a t -  

i o ? s ,  d e t e r n i n e d  by l iq-xid s c i  

and 296 pCi/mmole a g r e e d  v e r y  c l o s e l y  w i t h  comniited v d u e s ,  

2k1.7 p C i  and 286.2 ,pCi/maole, r e s n e c t i v e l y ,  i n  apreement  w i t h  

t h e  pos tu . l s . t ed  c o u r s e  of  t h e  r e e c t i o n .  T'n? red ioshenicsl p u x i t y  

o.? i h e  t r i : l z e n e ,  d n t n r x i n e d  5-1 1 scan o f  th i r i - lzyer  c ? z c ~ 3 ' i t o g r ? . ~ ,  

was b e t t e r  t h a n  99.9 %. A l o g a r i t h m i c  plot o f  a t - y p i c a l  t r s c e  

is shown i n  Pig .  11. 

I L L  

. i l l a t i o n  cw.ir;t+ng AS 244  pCi and 

The s p e c i f i c  a c t i v i t i e s  were d e ~ e r n i n e d  Sy Dr. I'. Kleihues ,  
i*!arc--Pl-ulck-Institut f5r Xirnfol-;-hung, 5 K61.n 91, F'.Z.G-, 

whose h e l p  Ls acknou1ed:;ed. 
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AE i.nvesti.gacioa c f  - - ~  i n  v i v o  !ncthvlii t5.sn of RNA and DNA j n  r a t  
1 )+ l i v e r  1-j.y S.3-( C)-iiinr..t,hvl-,l-oilan.rl t r i a e e n e  was reDorted by 

KrCgcr. Preiisarn~r:=i 'The 1 ahel 1 ed t r i a s e n e  was pre- 

psred  f rom R colutior,  of berizen-.,!iazooi~m chlor ide which was made 

? l % a L i u n  he  f o r 2  t h ?  r o u u i  i ng r r i  t h  d i  mrtnyl amjne. The product  was 

Nisoel t" . 

l i  stj 1 !.atiwl, extrxl;..ted iji.th e ther ,  m d  t h e  

resi<d.Le a f t e r  the r e a v a l  of  t k  r;ok.vent jias used f o r  t h e  tracer 

experiments. 
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General l"C-Uimetflylnrmue h;-"rr)cuoride, ~ ~ ) ~ c i ' i c  -c-ivit jr  

17.9 mCi/g, was obta ined  t rom Yarbwerke Hoechst, F r a n k f u r t  / H., 

F.R.G. 

Spec i f ic ,  a c t i v i t y  o f  3 ,  5-c "'C)-dirnethyl-'l-phenyLiriazenf: was 

determined i n  a Packwd Tricarb 53 ' /5  Liquid S c i n t i l l a t i o n  Spectro- 

meter using t o luene  wi th  0.b 76 "Peraablend",  con ta inmg  P'ro and 

POPOP organic  s c i n t i l l a t o r s  (Packard insrrurneut,  F rankfu r t  / M . ,  

F.R.G.).t The countlcg e l f i c i e n c y  i n  this OUXGUI*~ w1s 7'1 %. 

Pre-coated s i l i c a - g e l  p la tes  (>  x 20 cm, ?-2W, E. Merck, Darn- 

s t a d t ,  E'.d.Cr.), developed i n  t h e  s o l v e n t  syszecn to lume-zce tone  

( 3  : 1, v /v ) ,  were used f o r  thin-Layer -,hrona-coyrnpQ. Radio- 

chermcsj. PUI'LT;~ o i  rae nroaucc vis J,F?aSlirefl on thin-L-q7er ckrona- 

tograms by an LY 2725 ' I ' h i n - l q p r  Scanner 11 (dertbold, Mildbad, 

F.R.G.). 

P r e p u s t i o n  of  benzenealaaonluQ f i u o r o o o r n t e :  :.'resltly d i s t i l l . e d  

m i l i n e  (9.'13 ::, [>.'I mo le )  :.ips d i s s o l v e a  i n  f ' l x . ? roSor i c  ac id  

(0.2 mole, 45 -d, 3> %) and tne s o l u z i o n  -&as csol.ed ii? nn i c e - s a l t  

b a t h  below O'd.  Sodium n i t r i t e  (0.7 mole, 6.9 5 )  i r i  wa ter  (15 nl) 

w a s  added drop bjr drop over 30 i n n  with mecha?ical s t i r r i n g .  The 

sepwaT:ed Denzenealazunlu!l Il1,~or'oDoi~ate vas isolated by f i l  trrit- 

i o n ,  washed w i t h  ice-cold e t h e = - - ' ~ i ~ t n m o l  mixture ( 4  : 3 )  'md 

Drnssrd as dry as p o s s i b l e .  A t ' t P r  a r g ~ n ; ;  in a cesiccator, t h e  

s a l t  was d i s so lved  in ace tone  and lndiiceu t o  c c g s t a l l i s e  by 

addition of' n-penrzae nrid coo:iz,. 'I'hti ya r i t ' i cd  z a l ~  i?el:nti a t  

y 7 O .  

' r ' i lot s y n t h e s i s  of i n a c t i v e  J ,  3-dimeth:~l- '?-~nenyltriazene: 

A s o l u t i o n  o f  dimethylanine hyarochloride (163.1 r i y ,  2.0 mnole) i n  

wa te r  (?i d) was placed in a three-uecKea '100 m.1 r e a c t i o n  f l a s k  
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f i t t e d  with a thernoneLer, a ampping funnel and a gas i n l e t  Woe 

which w a s  connected t o  a rubber balloon containing nitrogen. The 

f l a s k ,  immersed i n  i c e - s a l t  ba th ,  was mounted on a magnet s t i r r e r .  

A s  soon as  t h e  temperature of the  s t i r r e d  solut ion f e l l  below Oo,  

s o l i d  benzenediazonium f luoroborate  (423.3 mg, 2.2 m o l e ,  10 % 

excess) w a s  added i n  several  port ions through t h e  wide neck 

s o  thii t  the  temperature remained close t o  zero. The stoppered 

f l a s k  w a s  f i l l e d  with ni t rogen and, a f t e r  t h e  reac t ion  mixture has 

become homogeneous, solut ion of sodium carbonate (529.9 mg, 5 m o l e s  

i n  5 m l  of water) was added f r o m  the dropping funnel a t  such a r a t e  

t h a t  no increase i n  the  tenperature  of t h e  so lu t ion  could be ob- 

served. The yellow mixture was ellowed t o  r e a c t  f o r  30 min a f t e r  

which the  ice-bath was removed but the  s t i r r i n g  was continued 

u n t i l  t h e  reac t ion  reached room tenperature.  The formed t r iazene  

was extracted w i t h  e ther  (4 x 20 m l ) ,  and the conSined ex t rac ts  

were dr ied  over anhydrous sodium s1;lphate. The solvent was renoved 

i n  a r o t z r y  f i l m  evaporator t o  a constant weight of the residue 

(290 ng). The crude product was d i s t i l l e d  under reduced pressure 

i n  a cold-finger micro-d is t i l l a t ion  apparatus which was heated by 

a cur ren t  of hot a i r  (b.p. 80-85' a t  2 a). 

3,3-dinethyl-l-phenyltriazene was 260 mg (87.3 % of the  theore t ica l  

value) .  

The y ie ld  of pur i f ied  

Synthesis of 3,3-( 1 4 C j - d i m e t h ~ l - l - ~ f ~ n ~ - l t r i a z e n e :  

a )  14C-Dimethyla~ine hydrochloride (27 ng, 0.33 m o l e ,  487.3 

p C i )  was d i lu ted  b-ith inac t ive  coypound (156.10 mg, l.67 m o l e )  

i n  water ( I 5  nl) and reacted with benzenediazonium fluoroborate 

(423.3 mg, 2.2 m o l e ) ,  a s  described above. The y i e l d  of twice 

d i s t i l l e d  3,3-( 

of the  t h e o r e t i c a l  value).  

1 4  C)-dimethyl-I-phengltriazene was 210 mg (70.4 76 

b )  14C-Dimethylamine hydrochloride (32 mg, 0.W m o l e ,  572.8 

pCi) was d i l u t e d  with inac t ive  compound (131.10 mg, 1.60 m o l e )  



Synthesis of 3,3-i14C)-dimethyZ-1-phenyltriazene 4," 

i n  water ( I 5  m l )  and reacted with Senzenediaxonium fluoroborate 

(423.3 mg, 2.2 m o l e ) .  The y ie ld  of twice d i s t i l l e d  3,3-( C)- 

dimethyl-1-phenyltriazene w a s  219 ng (73.5 % of  the  t h e o r e t i c a l  

vdlue) . 

14 

The determined s p e c i f i c  a c t i v i t i e s ,  corrected f o r  quenching, 

were a )  244 pCi /mole  and b) 296 pCi/mmole. 

agreed c lose ly  with 241.7 pCi /mole  and 286.2 pCi/mmole, respect-  

i v e l y ,  which were computed from the s p e c i f i c  a c t i v i t y  of I4C- 

dimethylamine hydrochloride used i n  the  synthesis.  

These a c t i v i t i e s  

We wish to  thank Miss Regina Gaater f o r  her  competent technical  

ass i s tance .  

1. BURC'XZXAL, J .H. ,  DAGG, M.K., YSYER, PI. and STOCK, C.C.- 

Proc. SOC. Z q .  3101. Med., 9' : 398 (1956)- 
2. DRUCKREY, H., IV.UIKOVIC, S. and PRF(ISSi\lA", R.- 

Naturwissenschaften, 2 : 171 (1967). 

DRUCE;REY, H., IVK'WOVIC, S. ,  PREUSSKL", R. a d  B R U n T ,  U.- 

Experient ia ,  3 : 1042 (1967). 

7. PLRZUSSK4NN, R., DSUCKREX, H., IVANKOVIC , S .  and V. HODENBERG , A*-  

Ann. N, Y, Aczd. Sci.,  163 : 697 (1969). 

4. VOGZL, E.- 

Mutation Res., 2 : 797 (1971). 

5. IOLAX, G.F. and PFXUSSYmT, R.- 

Z. Naturforsch., : 950 (1971). 



50 G. F. Kolar and Ch. Schweickhardt 




