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The condensation of 2-azidomethylanilines with aromatic aldehy= 

des leads to tne formation of the corresponding azomethines. 

Treatment with tetraflvoroboric acid results in the generation 

of phenylogo~s aridomethyl-iminium salts giving rise to the for= 

mation of 2-aryl-3.4-dihydroquinnzolines. Cyclic N-diaronium 

ions are involved as reactive intermediates and synthetic precur= 

SOrS for the annelation of the 6-membered nirrogen heterocycle. 

The intermolacular alkylation of organic azides to reactive N-diaronium ions has 

been accomplished only in a few c a s e s  using powerful precursors for carbenium ions 

3-61 .  BERGWANN 7 1  was successful in achieving the intramolecular N-alkylation of 

the azido-function through an activated nitrilium group. 

Reaction of 2-aridomethyiphenyldiazonium tetrafluorobarate with alkyl- and aryl- 

nitrilss leads to the generation o f  the phenyla%ous aridamethyl-nitrilium salts (11. 
Subsequent cyclization lrll to 6-membared N-diazonium ions 1 2 )  and N2-elimination 

with deprotonation result in the formation of the hsteroaromatic quinarolines. 

In connection with studies concerning the formation of cyclic N-diaronium ions it 

should be evaluated whether the intramolecular N-alkylation 1r21 of an  azida-func- 

tion through an iminium group has synthetic prospects. Via this route the phenylo- 

gous aridomethyl-iminium salts [ ? I  might be convertible into cyclic N-diazonium 
ions 14). 
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The precursors (21 of the cyclic N-diazonium ions were prepared via condensetion 

of 2-aridomethylani1in.s 8'91 with substituted aromatic aldehydes and protonation 

of the corresponding azornathines with etheral tetrafluoroboric acid. The resulting 

iminium salts 121 spontaneously lose nitrogsn - heating the tetrafluoroboratse in 
acetonitrile or bsnzonitrila - and are apparently convertible into stable 3,4-di- 
hydroquinazolines 151 with a conjugated amidina system 1 10-13). The H-NRR spectra 

show a singlet at 7 = 5.28-5.32. which has to be attributed to the cyclic methylene 

group 12). The constitution has been chemically confirmed through dehydrogenation 
( F ~ )  with manganese dioxidk, via this route the heteroaromatic 2-arylquinazolines 

(51 are obtainable with respectable yield 
10.15.161 

Table 1: 2-l4'-R'-Aryl)-3.4-dihydd099ina10line. 15, R I HI via cyclination of 2-  

a~id0methyl-N-(4'-R'-benzylideeeIanilines 1 )  in the presence of tetrafluoroboric 

acid 

2 - A z i d o m e t h y l - N - 1 4 ' - R e - b e e e y l i d i l i  I3 mmoll, dissolved in 20 ml of anhydrovs 

acetonitrile (Method A l o r  in 10 ml of anhydrous benzonitrile (Method 8 )  were trea- 

ted with 3 mmol tetrafluoroboric acid diethyl ether-complex for 5 mi" at room tem- 

perature. The resulting tetrafluoroborates I I were heated until nitrogen 

evolution ceased. After hydrolysis with diluted hydrochloric acid, extraction with 

dichloromethane and cooling the cyclization products I&) - 125) were isolated by 

filtration and purified by recrystallisation. 

Izg, R = H, R' = NO2): Method A 130 min/70 OCI: yield 6 0  P ,  mp - 140-142 OC 
lethanol/weter = 1:ll. 

125.. R = a. R' - Cll: Method B 160 m i d 9 5  Oc): yield 74 s. mp - 169-170 OC 
(ethanal/water = 1: 1). 

11~. R = a, R' = CH31: Method B I60 min/lZO OC): yield 53 e, mp = 148-150 OC 

lcyclohexane/benzene = 6:ll. 
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Table 2: 2-(4'-R'-Aryllquinaz~lines (61 via dehydrogenation of 2-(4'-R'-Aryll-3.4- 

dihydroqvinarolines (51 with manganese dioxide 

2-(4'-R'-Aryl)-3,4-dihyd~~quinazoline (51 (1-2 mrnol) were treated with 1.5-3.5 g 

of manganese dioxide and heated at reflvr in 40-50 ml of anhydrous benzene over an 

1 hr-period. The boiling suspension was filtered to remove inorganic material. The 

organic filtrate was concentrated and the precipitated solid ieolated and recrys- 

tallized. 

($2. R = 8, R' = NO2): yield 6 0  0 ,  mp - 221-222 OC (benzene1 

( $ b .  R = 8 ,  R' = Cll: yield 78 a ,  mp = 137-138 OC (ethanol) 

( 5 2 .  R = 8. R' = Cn ) .  yield 88 % .  mp = 95-96 Oc (ethanol/waterl. 3 ' 

The reaction temperature (cf. table 11 is significantly dependant on the substi- 

tuant [R' = NO2, C1, CH31 at the 4'-position of the benzylidsne group. The substi- 

tuent at the 4-position [R = NO2, CH301 of the aryl moiety also reveals a conside- 

rable effect an the tendency of cyclization. The intramolecular addition [r21 of 

the azido group to the cationic CN-double bond is apparently enhanced through an 

electron attracting group ( R  o r  R' = NO2], because the elactrophilic reactivity of 

the iminium group is remarkable increased. 

In the same manner the cyclization of ths phenylogous azido-methyliminium salts (Zl 
via isomeric N-diazonium ions (51 can be accomplished under more drastic conditions, 

presumable because o f  the diminished reactivity of the nuclear azido group. 

The experimental results can be rationalized by two conclusions. The arrangement 

of both functional groups - the terminal azido and imino group - at an aromatic 

system seems to be a n  essential requirement f o r  the formation of cyclic N-diazo- 

nium ions through ring closure. On the other hand, ths cyclization reaction is 

decisively influenced through the electrophilic reactivity of the iminium group. 

which can be determined via substituants R or R '  at p-position to the nitrogen o r  

carbon atom of the functional group. 

The reported reaction sequence represents a successful application of N-diazonium 

ions for the amelation o f  nitrogen heterocycles. Elimination of nitrogen can be 

regarded as a simple and general method for the introduction of a cyclic CN-double 

bond. 



Tha two-step procedure - ring closura (r21 o f  the azidornethyl-iminium salts and 

dehydrogenation (rgl o f  the 3.4-dihydroquinarolinss - has some advantages compa- 

red with t h e  direct cyclization ('?I o f  the azido-nitrilium salts to the c o r r e s p o n -  

ding heteroaromatic 2-arylquinazolines. 
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