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INWLOQUINONES AS KODEL !!ITOMYCINS IN 4 ONE-POT REACTION 
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The aziridino-pyrrolo [I ,%a) benzcf] indoloquinones (d were phltosyn- 
thesjsed as model mitomyoins from 2-chloro-3-ethoxyc;irhonylcyanometh~l- 

1,4-naphtboquinone (u and 6-(4-bromophenyl)-3,6-diazabicyclo(7.l.0]- 
hexane i,i a one-pot reaction. 

In the synthetic studies on mitomycin antibiotics (2). up to the present, a 
1 number of indoloquinones have been prepared as mitomycin aneloeues. However, wost 

of the published routes were concerned with the formation of the tricyclic pyrro- 

lo(l,2-?-rr)indole and indoloouinone system m d  their yields did not seem to he sat- 

isfactorily high. Furthenore, the various efforts to build up the tetrscyclic 

quinones by adding an nziridino moiety to the trioyclins were not fruitful. 

More recently, we have shown that the phntolysis2 of certain mino-substituted 

1.4-n~phthoquinones afforded the naphthoxazolines which was converted to the het- 

erocyclic quinones in the protic and polar solvents. In case of the photolysis of 

the aminoquinone &) prepared from (d, the aziridi~o-pyrrolo(1,Z-a)benzlfJjn- 

3 doloquinone (A+) havine the complete rine system of mitoaycins was obtained in 

good yields. These consecutive rroctions(amino substitution, photolysis, and ring 

conversion) may be also carried out continuously as a one-pet reaction. 

We now wish to report an example of this novel type of the photosynthesis of 

aziridino-pyrrolo[I.,2-~]ben~~f]indoloquinones as model mitomyoins in n one-pot 

reaction. Schematically the overall process c e ~  be represented 8s follow: 



I One-pot reaction 
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The reaction solution of 2-chloro-Fethorycarbonylcyanomethyl-l,4-naphthoauinone 

and 2 equimolar amount of &(4-bromophewl)-3,6-diaeabicyclo[:~5.1.0]hex~ne~ in 

ethanol-chloroform, without the isolation of the amino-substituted 1.4-naphthoqui- 

none (&, was irradiatsd with a high pressure mercury lamp through Pyrex glms in 

a stream of nitrogen for 2 hr. After the irradiated solution of (Zb) had been al- 

lowed to stand more than 2 weeks at room temperature, four isomers due to the dif- 

ferent substituents at C-11 position of the a~iridino-~~rrolo~1,2-.) benz[f)indolo- 

quinone &$ were isolated by preparative thin layer chromatography. The each 

structural assignment for the isomers of (&j was based on their enalytxal and 

spsctral data which were in good agreement wlth their fomulatiot~. (@-a: 6.B 

yield, mp 240-242' (from EtOH-CHpZH ); ir 1740 (ester), 1679, and 1632 (CO) cm-l; 
3 

nmr (clXl3) 1.40 (3H, t, COOCH~CEI~), 3.46 (2~. broad s, C1-H and cZ-h), 1.m (lH, 

s, C3-H), 3.95 (lH, d, JC ,C = 2.5 Hz, C7-H'), 4.42 (W, q, COW!+CH~), 4.74 (LH, 
2 3 

C1la- 11). 6.88-7.36 (4~. JAB= 8.0 Hz, ~r-t i ) ,  and 7.66-b.04 (4H, m, kr-H) pp; ms m/c 

503 (M'). (&: 21.% yield, mp 237-23'3' (from EtOH-C COC 1; lr 17% (ester); $ 3  
1683, and 1632 (CO) cm-l; nmr (ccc~?) 1.37 (3H, t, C O O C H ~ C & ~ ~  2.96 (Xi, d, JlT2= 

4.5 Hz, C1-H), 3.32 (lH, d,d, Jl,r 4.5 I%%, JZp3= 2.5 Hz, C2-H), 3.62 (la, d, 

J2,?= 2.5 Hz, C3-HI), 3.86 (lH, s, c?-H), 4.30 (2H, q, C00C!+CH3), 4.m (Xi, s, 

clla-i?), 6.85-7.34 (4H. Jm= 8.0 Hz, Ar-H), and 7.S8.08 ( 4 ~ .  m. AT-H) ppm; ns n/c 

503 (M+). (m): 9.6% yield, mp 266-268' (from EtOH-CH COCH ); ir 1760 (ester), 
3 3 

1678, and 16% (~0) cm-l; nmr (clX13) 1.46 (3H, t, C00cH2C&i), 3.12 (1~. d,d, J 
2.3 

= 2.5 Hz, J1,2= 4.5 Hz, C2-H), 3.32 (lH, d,d, J1la,l= 2.5 Hz, J1,2= 4.5 He, c~-H), 

3.56 (IH, d.d, J - 2.5 Hz, J3,3= 14.0 HZ, C3-He), 4.46 (W, q, COOC~&CH~), 4.65 
2,3- 

(lH, d, J = 14.0 Hz, C3-H), 4.68 (lH, d, Jlla,,= 2.5 hz, Clla-H), 7.10-7.33 (411, 

JAB= 8.0 Hz, APH), and 7.70-8.W (411, m, Ar-h.) Ppm; ms m/e 503 (M+). w: trace 
mp 260-261' (from Et0H-C CGC$); ir 1760 (ester), 1677, and 1630 (CO) cm-l; m r  5 
(~lX1~) 1.16 (3~. t, C0OcH2CE3), 2.94 (Xi, d,d, JZgj= 2.5 Hz, J1,2= 4.5 Hz, C Y), 

2- ' 



3.22 (IH, d , d ,  Jlla,l= 2.5 He, cl-H), 3.58 (1~. d,d, JZvg= 2.5 Hz, JjV3= 14.0 l k ,  

C - I l l ) ,  4.24 (2~. q ,  COOC~CH~), 4.50 (IN, d, JTSj= 14.0 Hz, C -8). 4.96 (lH, d, 
7 3 
Jlla,l= 2.5 Hz, clla4), 6.78-7.28 ( w ,  Ja= 8.0 Hz, br-H) , and 7.64-8.W (4R, m, 

+ 
~r-N) ppm; ms m/e 503 (M ). 

The confiaration of the different substituenta Bt C-11 position in each isomer 

of &) was not established. However, the etereochemistry of Clla-H and C 1 -H was 

assigned by comparing the nmr fipectra of (& and the natural product. The mnre 

polar isomers on silica gel having the characteristic coupling (2.5 

Ha at 4.68 ppm jn &) und. 4.96 ppm in (&) were assigned as cis-pyrrolidine, 

whereas the less polar isomers, (a) and ( M ) ,  as trans-pyrrolidine because of 

the absence of them. The simjlar photolysin in ethanol save only cis-isomen, ( 

&and (M, in good yields. It is noteworthy that the formation of the trans- 
and cis-isomer wes effected by the solvents. 

Further study on the total synthesis of mitomycin and the implication of the 

onepot reaction m e  beins carried out. 
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