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Polycyclic arene oxldes have been the focus of considerable research In recent years 

owing to their theoretlcal and biological relevance 
1 

Of similar interest,’ but yet unreported, 

are polycyclic arene mono-imines Recent flndings by Bicker and Fischer3 imply that some of the 

title compounds may play a similar part in chemical carcinogenesis to that of arene oxides 

Previous attempts to prepare polycycllc mono-lmlnes were unsuccessful 
4-6 

Arene imines 

were proposed to be reaction intermediates in the syntheses of aryl carbamates from ethyl azldo- 

fonnate and naphthalene,4 anthracene, 596 phenanthrene’ and pyrene’, but proved Impossible to 

isolate Under mild condltlons naphthalene is reported to give some tetrahydronaphtho[l,2-b 3,4 - 

b’lbisazlrlne free of any monoazlridlne derivative 
7 

- 

We now wish to report two general syntheses of polycyclic arene imines - one which mlghi 

be particularly useful for the lntroductlon of an eplmlne function in a terminal ring, and one 

for preparation of so-called K region eplmlnes 

Br 

3 

la,2,3,7b-Tetrahydro-Ill-napth[1,2-b]azirine (1, R=H)(prepared according to Heathcock 

and Hassner8) was acetylated at 0’ with acetyl chloride in the presence of Et3N to give L, 

R=COCH3 in quantitative yield’, bp 84’ (0 02 mm)“, 
-1 ir (C=O) 1675 cm , uv (CH3CN) 228 mp 

(E 7200) Subsequent bromlnation (NBS) afforded 2, R=COCH3, 6 (CC14) 5 46 (t, lH, CsBr), mass 

spectrum (70 ev) 269, 267, 223, 225, 185, 183, 128 (base peak) The crude bromide (admixed 

with some oxazollne 4,) was dehydrobrominated by stirring a THF solution (10 mmoles in 30 ml) 

with 1,5-diazabicyclo[4 3 O]nona-5-ene (2 ml) for 24 hr at -30 to -10’ to yield 25% of 

4607 
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l-acetyl-la,7b-drhydronapth[l,2-b]azlrlne (2, R=COCH3) as a colorless oil Mass spectrum (70 ev 

-1 
185, 183, 142, 128 (base peak), lr (C=O) 1665 cm , no NH absorptron appears In the ir spectrum, 

uv (CH3CN) 242 mu (E 10800) The nmr spectrum resembles that of oxrreno[a]naphthaleie" 6 - 

(CC14) 1 46 (s, 3H), 4 83 (lH, Lla 7b=8 cps Lla 2=4 cps Lla 3=1 8 cps), 5 51 (d, lH, , 9 a 

J-la,7a=8 cPs)> the vrnylic protons form an ABX pattern 5 82 (d, lH, 52,3=10 cps, &2=4 cps), 

6 30 (d,d, lH, L2,3=10 cps, .Jla,3=1 8 cps), 7 03-7 34 (m, 4H) These data exclude the posse- 

blllty of erther rrng cleavage of the azrrrdlne structure to gave l- and 2-naphthylamlne 

derivatives, or Its expansron to the corresponding acetylbenzazeplnes The rmine 3, R=COCH3 

reacts readily with 1,3-drphenylrsobenzofuran 

The method of preparation of K-substituted arene rmlnes was demonstrated by the 

synthesis of l-acetyl-la,9c-dlhydrophenanthr[9,10-~]azlrlne($) 

9,10-Phenanthrenequrnone monoxlme (S_) was reduced with the required amount of a 2M 

solution of alumrnrum hydride in THP 
12 Acetylation of the amino-alcohol, SO formed, led to 

compound $jg, ir (Nu~ol) 1645, 1732 cm-l (amide and ester CO, respectively) Ring closure 

to & was afforded In 64% yield by addltlon of a suspensron of 6, (10 mmoles In 150 ml benzene) 

to an equlmolar amount of NaH In the same solvent (200 ml) under N2 followed by reflux for 

30 min Alternatively 3 was obtalned m < 10% yreld when a THP solutron of 6, (10 mmoles in 

50 ml) was treated at -78' wrth 2M etheral solution of CH3Ll (5 ml) and the mixture refluxed 

for 30 min The rmrne' rearranges to 9-acetylamlnophenanthrene (of mp 197 13) below the mp, 
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-1 
lr (Nu]ol)(C=O) 1652 cm , uv (EtOH) 256 mu (E 40000), 6 (CDC13) 1 92 (s, 3H), 2 30 (s, 2H), 

8 IO-7 35 (m, 6H), 8 66 (m, 2H) The mass spectrum provides most convincing evidence for 

the structure of 8 The major peaks are 235 [Ml+, 193 [M-COCH3]+, and the typical fluorenyl 

fragment of the 9,10-dlhydrophenanthrene system of m/e = 165 l4 The absence of phenanthrene 

fragmentation IS remarkable While no NH proton shows up in the nmr spectrum of freshly 

prepared 2, the characterlstlc features of an aromatic amide slowly appear when the azlrldlne 

1s left in CDCl for several hours at room temperature 
3 

After four days the entire azlrldlne 

has rearranged into N-acetyl-9-phenanthrylamine 
13 

Syntheses of arene lmlnes derlvatlves of some carcinogenic polycyclic hydrocarbons 

by these two methods are now In hand 

1) 

2) 

3) 

41 

5) 

6) 

7) 

8) 
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