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The aziridino-pyrrolo(l,2-a)benz{f]indoloquinones {4b) were photosyn-
thesized as model mwitomycins from 2-chloro-3~ethoxycarhonylcyanomethyl-
1,4-naphthoquinone (1b) end 6-(4-bromophenyl)-3,6-diazabicyclo[?.1.0]-

hexane in a one-pot reaction.

In the synthetic studies on mitomyein antibiotiecs (fﬂ, up to the present, a
number of indoléquinonesl have been prepared as mitomycin analogues. However, wost
of the published routes were concerned with the formation of the tricyclic pvrro-
lo{1,2-u)indole and indologuincne system and their yields did not seem to be sat-
isfactorily high, Furthermore, the various efforts to build up the tetracyclic
quinones by adding an aziridino moiety to the tricyclins were not fruitful.

More recently, we have shown that the photolysis2 of certain amino-substituted
1,4-naphthoquinones afforded the naphthoxazolines which was converted to the het-
érocyclic quinones in the protic and pelar solvents. In case of the photolysis of
the aminoquirone (2a) prepared from (la), the aziridiro-pyrrolo(l,2-a]berz(i}in-
dolequinone (55)3 having the complete ring system of mitomycins was obtained in
good yields. These consecutive reactions(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
aziridjno—pyrrolo[1,2—é]benz[f]indoloquinones as model mitomycins in a cne-pot

reaction. Schematically the overall process car be represented as follow:
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O la: X=Y=COOEt

b: X=CN, Y=COOEt | 2 OBr
j One-pot reaction hv
0 OH

9 X
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The reaction solution of 2-chloro-3-ethoxycarbenyleyanomethyl-l,4-naphthoouincne
(12)4 and 2 eguimolar amount of 6-(4—bromc>phenyl)-3,6-diazabicyclo[3.l.O]hexaneS in
ethanol-chloroform, without the isolation of the amino-substituted 1,4-naphthoqui-
rone (2_11), was irradiated with a high pressure meroury lamp through Pyrex glass in
a gtream of nitrogen for 2 hr. After the irradiated solution of (2b) had been al-
1owe‘d to stand more than 2 weeks at room temperature, four isomers due to the dif-
ferent substituents at {-11 position of the az:‘.ridino—-pyrrolo[l,?-a] benz[f]indolo~
quinone (51)_) were isolated by preparative thin layer chromatogranhy. The each
structural assignment for the isomers of (5_1_)_) was based on their snalyticsl and
spectral date which were in good agreement with their formulation. (4b-1): &.7%
yield, mp 240-222° (From EtOHmCH3CGCH3); ir 1740 (ester}, 1679, and 1632 (CC) cm“l;
-8 and cz-a), 3,88 (1R,
s, 03»H), 3.95 (14, d, Jc2’03= 2,5 Hz, 03-H'), 4.42 (24, q, COOC&QCHB), 4.74 (M,

nor (CD015) 1.40 (3H, t, COOCB.CH,), 3.46 (2H, brosd =, C

Crya-H)s 6.88-7.36 (4H, J,n= 8.0 Hz, Ar-H), and 7.66~8,04 (4K, m, Ar-H) ppm; ns w/e
503 (M), (4b-2): 21.8% yield, mp 237-239° (from EtOH—Cﬁjcoch); ir 1736 (ester),

1680, and 1632 (C0) en™l; nmr (cpe1,) 1.32 (3, t, COOCH,CH,), 2.96 (1, a, I, =

4.5 Hz, Cl—H), 3.32 (14, 4,4, J1'2= 4.5 He, 52,3= 2.5 He, CE—H), 3,82 (18, q,
Iy 5= 2.5 Hz, 03_51), 3,86 (1H, s, CB-H), 4.30 (2H._q, coochCH3), 4.88 (16, s,

clla—H)’ 6.85-7.34 (4H, Jyy= 8.0 Hz, Ar-H), and 7.68-8,08 (4H, m, Ar-E) ppm; ms n/e

503 (M%), (4b=3): 9.6% yield, mp 266-268° (from EtOH~CH COCHB); ir 1760 (ester),

3

1678, and 1630 (CO) cn; nmr (0001,) 2.46 (38, t, COOCH,CH), 3.12 (1H, a,9, 7, 5

= 2,5 Hz, J1’2= 4,5 Hz, cz-ﬂ). 3,32 (14, d,d, Jlla’1= 2.5 Ha, Jl,2=_4.5 He, cl-a),

5 2.5 Kz, J; .= 14.0 ke, CS-H'), 4.46 {2H, q, COOQ§QCH3), 4,65

(1, d, 7 = 14.0 Hz, C5-H), 4.68 (1H, d, Ty 1= 2.5 ke, Cy) -H), 7.10-7.33 (4%,

3.56 {iH, d,4, J,
H

Jg= 8.0 He, Ax-H), and 7,70-8,80 (4K, m, Ar—H) ppm; ms m/e 503 (M), (4b=a): trace
wp 260-261° {from BYOH-CE,COCH,); ir 1760 (ester), 1677, and 1630 (CO) el nor

(0D013) 1.16 (34, t, 000052053), 2.94 (14, 4,4, JE' = 2,5 Nz, J1'2= 4,5 Heg, C.-1),

3 2

— 1863~




%.22 (1H, 4,4, 10,17 2.5 Haz, Cl-H), 3,58 (14, d,d, J2'3= 2.5 Hz, J3’3= 14.0 Lz,

C3-H'), 4,24 (24, q, COOQE?Cﬂs), 4.50 (1K, a, Iz 5= 14.0 Hz, CB-H}, 4.9 {14, 4,

I118,1= 2°5 Hz, °11a"H)- 6.76~7.28 {48, J,p= 8.0 Hz, Ar-H), end 7,64-8.00 (4H, m,
Ar-H) ppm; ms m/e 503 ().

The configuration of the dif_ferent substituents at (=11 pesition in each isomer
of (_4_‘9_) was not established. However, the stereochemistry of Cna-H and Cl-H was
assigned by comparing the nmr spectra of (4b) and the natural product. The more
polar isemexrs on silica gel having the characteristio.coupling constenm:sl'6 (2.5
Hz at 4.68 ppm in (4b=3) and 4.96 ppm in (5_;\»:_4_)) were assigned as cis-pyrrolidine,
whereas the less polar isomers, {4b=1) sné (4b=2), as trans-pyrrolidine because of
the absence of them, The similar photolysis in ethancl gave only cis-isomers, !
g_b:j)and (M, in good yields, It is noteworthy that the formation of the trans-
and cis-isomer was effected by the solvents.

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

one-pot reaction are being carried out.
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