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Zincke-Bradsher Convergent Strategy
or the Synthesis of the ABE tricyclic Core of Manzamine A.
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Abstract: The ABE tricyclic core of Manzamine A 1 has been synthetized in six steps, in 18% overall
yield from 2,7-naphthyridine using a Zincke-Bradsher reaction and an olefin metathesis.
© 1998 Published by Elsevier Science Ltd. All rights reserved.

Manzamine alkaloids! are a new family of natural products extracted from various species of sponges.

owing to t heir cytotoxic aCtlvuy and ori g 1al framework, these alkaloids and ‘pc"u ticuliarl 'y Manzamine A 1
st f

became in the last few years the target of a number of synthetic approaches?.

A retrosynthetic analysis shown in scheme 1, led us to consider that a strategy using a Bradsher
cycloaddition? could lead to a highly convergent stereoselective synthesis of Manzamine A 1. In previous
communications, we have described the synthesis of a model of the ABC tricyclic core of Manzamine A 14 as
well as the development of an asymmetric Bradsher cycloaddition’ using 2,7-naphthyridine as starting

material. However, the final radical cyclisation forming the five membered ring gave rise to a 1:1 mixture of
cis and trans isomers at the A

Z
Scheme 1 1 .
OR
To overcome this lack of stereoselectivity, we decided to use an other tactic in which the thirteen
horad wing I wrars o Frrrnad fn P : 3 1 _f-
membered ring E would be formed in 2 before the five membered ring C in order to hinder the B-face of the

m

molecule and to increase the stereoselectivity of the C ring closure. The naphthyridinium sait 4 bearing tw

appendages for future five and eight membered rings cyclisations was selected as starting material.
Preparation of naphthyridinium salt 4 by direct alkylation despite several examples® in the

literature proved to be frustrating. 2-Chloro and 2-iodo-1,3-propanediol or their protected counterpart
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(dioxane or diacetate) were unreactive in the presence of 2,7-naphthyridine § under a number of conditions
incrlinding high nracciira (A, 18 Lhar AR TAY Tha Zinola reactinn? which ic in fart an additian.
lllbluulllé 111511 l,ll\.u).)ul\.( \\JIIA\JIL, 1 DAL, UJ Oy W), LIV AUVOL ITVUWLIVEL 9 YWLIEGRE 40 111 1A%l ALl Galisvkivivag
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was treated with 1-chloro-2,4-dinitrobenzene to prepare the Zincke salt 6. However, classical preparation of
salt 6 gave rise in low yields to side products 7a or 7b resulting respectively from solvents (acetonc or
methanol) nucleophilic attack on naphthyridinium salt 68 (scheme 2).

Following these observations, we took advantage of the high reactivity of naphthyridinium salt 6.
Thus, naphthyridine 5 was refluxed in butanol in the presence of both 1-chloro-2,4-dinitrobenzene, as
electrophile and 2-amino-1,3-propanediol, as nucleophile to afford naphthyridinium salt intermediate 4. This
compound was directly subjected to a Bradsher cycloaddition in water with ethylvivnylether as dienophile
and afforded adduct 8a in 20% overall yield from 5. Higher yield (33%) was observed when the whole
""""""""""""""""" 2. In the presence of (Z)-1 -ethoxy-1,5-hexadiene 910, best resilis were
obtained when the Zincke reaction was performed in water as above, and the Bradsher cycloaddition in
water/THF 8:2. Under these conditions adduct 8b was obtained in 25% overall yield from 2,7-naphthyridine 5
(Scheme 2). Tandem Zincke-Bradsher reaction without isolation of salt intermediate 4 was also studied.
Under this condition, adduct 8b was formed in 15% overall yield. Relative configurations of the six
asymmetric centers in adduct 8b was deduced from nOe experiments and confirmed by an X-ray analysis!!.
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Scheme 2 : a) 1-chloro-2,4-dinitrobenzene, 2eq., acetone, rfx, 3h, 7a (10%). b) 1-chloro-2,4-dinitrobenzene, 2eq., CH2Cly.
chromatography Si0y, CHyCla/MeOH 95:5, 7b (25%). ¢) 1-chloro-2,4-dinitrobenzéne, 2eq., 2-amino- I,3-propanediol, 2eq., H20.
rfx, 16h. d) EtOCHCHj, 10eq., CaCO3, 2eq., H20, 20°C, 3h, 8a (33% from 5). ) (Z)-EtOCHCH(CH3 ),CHCH 7, 10eq. (sce ref

10), CaCO3, 2eq., Hy O/THF 8:2, 20°C, 3d, 8b (25% from 5).

With compouna 8b in hand, we next examined the pOSle

Y ol PO,

ity of thirteen membered ring
elaboration.The primary alcohol was first protected as p-methoxybenzylether 9. Alkylation of 9 with 6- iodo-
1-hexene afforded nearly quantitatively pyridinium salt 10 (Scheme 3). This particular chemoselectivity is
due to the presence of the p-methoxybenzyl group which protect oxazolidine nitrogen from electrophilic
attack.!2 This selective alkylation both avoids oxazoline ring opening and subsequent secondary nitrogen
protection and allows to take advantage of the template effect due to the presence of a [2,2,2] bicyclic
framework. The presence of this additional bridge should favor the anticipated metathesis with the requisite

of side chain at C13, Pyridinium salt 10 was in turn reduced under classical conditions to



resence of Grubbs catalyst!3. It is

)

(30-50%). Moreover, tetrahydropyridine 11 proved to be unreactive in the

already known that this catalyst is hiohlv sensitive to nolar erouns and esneciallv to amino srouns {4, For thig
iready ¥no nat this catalyst 1s highly sensitive to polar groups and especially to amino groups:®. kor this

rancan tha thimaan mamhead cine of Manoamioa A hac aleandy haan sranarad ho Pandit2 neing a hic lactan o
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precursor. All these considerations led us to test metathesis cyclisation on pyridinium salt 18. After 2 days at
60°C in benzene in the presence of Grubbs catalyst (10% molar equiv.), a new product corresponding to the
pentacyclic pyridinium salt 12 was obtained in nearly quantitative yield. Careful 400MHz !H NMR double
irradiations showed that this compound was constituted by a 7:3 unseparable mixture of Z and E isomers 5.
Sodium borohydride reduction of pyridinium salts 12 afforded in 80% yield the anticipated terahydropyridine
derivatives 13. This compound which contains the appendages for further five and eight membered rings

was obtained in 18% overall vield from 2,7-n nap aphthvridine §
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Scheme 3 : a) NaH, 4eq., PMBCI, 3eq., THE/DMF 8:2, 20°C, 6h, 9 (90%). b) I(CH;)4CHCH 7, 1,leq., MeCN, rfx, 6h, 10
(>95%). c) NaBHy, leq., MeOH/THF 6:4, 0°C 1h, 11 (50%). d) Cl2(PCy 3)3RuCHCHCPh >, 0,1eq., CgHg, 60°C, 2d, 12 (>95%). ¢)
NaBHj4, 2eq., MeOH/THF 1:1, 0°C, 1h, 13 (80%).
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