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Abstract The new bromoquinone-enamine annulation was successiully extended to acyihic enamimo
kctones resuling 1n a new svathests of the ABC lramework 6 of kinamycins and when apphied (o cyclic
cnamine ketones 8a-e the first synthesis of their ABCD nng system  Smooth aromatisation of

compounds 4b,d 10 9a,b respectively was effected with DDQ

The kinamycm fanuly of antibiotics 1 14-d possess a novel benzo{bltetrahydrocarbazole
framework Biosynthetic 1nvestigation has shown they are polyketide 1n onigin 222 Their N-cyano
indole morety 1s unique among natural products Recently Dmitrienko has synthesised N-cyano
benzolfhindoloquinone 2, the N-cyano ABC nng fragment of the kinamycins 3 + Rapoport % and

Murayamia 6 have seperately synthesised the benzo|findoloquinone ABC ring fragment 1n therr
preparation of mitomyein congeners

Ry Ry 11 Prekinamycin
1a Kinamycin A Ac Ac Ac H o CHa
1b Kinamycin B H Ac H H
1c Kinamyon C A H A A O‘ N\ __ CHs
1d Kinamyen D Ac H Ac H
1e Kinamycn £ Ac H H H “{
1f Kinamyon F H H H H CN
19 Kinamyon G Ac COCHMe; Ac  Ac MeO O
th Kinamyon H |COCHMe; H Ae  Ac 2

Figure 1
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Recently in this laboratory we developed a new bromoguinone enamme annulation methodology
for the regiospecific preparation of the 4 7-mdoloquinone nucleus 3 ( figure 2 ) and applied this to the
synthesis of 7-methoxymitosene 7

We now wish to report the apphication of this methodology to a new regiospecific synthesis of
the kinamycin ABC ring framework and to the first synthesis of the kinamycin

tetrahydrobenzo|b|carbazole-1,6,11-tnone nng framework 4

0
A\
N
5
0
3 4

Figure 2

2-Bromonaphthoquimone %a ( R = H ) ¥ and 3-bromojuglone 5b ( R = OH ) © were prepared by
the literature procedures Enamino ketone 6 was readily accessible by direct methods '¢ The
annulation of bromonaphthoquinones § and the acyclic N-benzy! enamino ketone 6 to the ABC
kinamycin ring framework proceeded smoothly under the conditions we had reported previously vig
copper (II) bromude / potassium carbonate 1n acetonitrile ( figure 3 ) 7 and the tricyclic products 7a,b

were readily 1solable although o low vield
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SE(H:H) ] Ta(R=H)25%
5b(R=0H) Th({R=H)15%

Figore 3

Encouraged by these results we considered the direct synthesis of the ABCD ring system by
mvolving the cyclic analogue 8, of enammno ketone 6 1he enamino ketones 8a-¢ were casily prepared
from 1,3-cyclohexadiones 1 The desired annulation of bromonaphthoquinones § and the cyclic
N-benzyl enamino ketones 8a-c¢ to the ABCD kinamycin ring tramework proceeded albeit in modest
yield ( 36-50% ) with regiospecific formation of the tetrahydrobenzo|bcarbazole-1,6 | [-tnones 4a-d
('see figure 4 ) There was no evidence for formation of the regioisomeric annulation product
Furthermore, none of the tetracycle 4b was formed when simple unsubstituted naphthoquinone was

treated with enamino ketone 6b under the same conditions
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No CHs(N
KoCO5( 35 equiv )
CuBry ( 0 2 equiv )
Br HN 35-50%
Rz

R1 0 Bn
Sa(R=H) Ba Ry Ro=H 4a Ry, Ry Ry=H
5b(R=0H) 8b R{=H, Rs=Me 4b Ry Ro=H R3=
8c R12=Me 4CR1=H R2 R3:Me

4d R1=0H Ro=H Rz=Me
Figure 4

Aromatisation of nng D of 4b and 4d occurred smoothly in refluxing dioxane in the presence of
DDQ to give the benzo|bjcarbazoles 9a and 9b The latter has a carbon framework and substitution

pattern 1dentical to prekinamycin 11 2¢

1 4-Dioxane DDQ

OH
O
Me
A 80-90% O‘
N
\

R O Bn
9a R=H
9b R=0H

Figure 5

This work represents the first regospecific synthesis of the kinamyun
tetrahydrobenzo|bjcarbazole nng system !In the future we intend to convert benzo[bJcarbazole 7b to
prekinamycin hh by employing a switably substituted indole and subsequent N-cyanation In addition
compound 7b 1s undergoing investigation 4as an entry point to the synthesis of the more
challenging kinamycins A-H, which have multiple chiral centres
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