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A Novel Strategy towards the Total Synthesis of Cyclopeptide Alkaloids 
Kommentar von Ulrich Schmidt* 

In einer Zuschrift in dieser Zeitschrift prasentieren J. Zhu 
et al. eine neue RingschluDmethode zum Aufbau von Cyclopep- 
tidalkaloiden durch eine intramolekulare S,Ar-Reaktion.['] 
Ihrer Feststellung ,,the main difficulty is the construction of the 
obviously strained macrocycles" mu0 allerdings widersprochen 
werden, denn die 13-, 14- und 15gliedrigen p- und m-Ansaver- 
bindungen (para- bzw. meta-Cyclophane) sind nicht gespannt, 
und lediglich die 14gliedrigen p-Ansaverbindungen sind starr 
(rigid). - ,,Until now, only macrolactamization has been fruit- 
ful; this strategy culminated in the total syntheses of three natu- 
ral products by means of an efficient activating method devel- 
oped by Schmidt et al." Zur Vervollstandigung der angegebenen 
Veroffentlichungen sollten noch die 15 und 13 Jahre fruher be- 
schriebenen Totalsynthesen von Zizyphin A['] (1 3gliedrig) 
bzw. Mucronin BL3] (15gliedrig) angefuhrt werden. Mit dem 
14gliedrigen Frangulanin ist also fur jeden der drei Typen eine 
Verbindung von uns erstmals synthetisiert worden. 

lhre Erfolge bei der Synthese der 14gliedrigen Modellverbin- 
dungen bewerten die Autoren folgendermaDen: ,,The easy for- 
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Stellungnahme 

I agree with Professor Schmidt['] that only the 14membered 
cyclopeptides are strained, and as a consequence are the most 
challenging synthetic targets of this family of natural products. 
For this reason, we selected 14-membered para-cyclophane as a 
test case for the development of our synthetic strategy.['] Ac- 
cordingly, Schmidt's work on the total synthesis of 1 3-13] and 
15-memberedr4] cyclopeptides were not cited in our paper. How- 
ever, we do feel that the term ,,rigid" used by Schmidt is less 
appropriate than ,,strained" to describe a high-energy cyclic form. 

To the best of our knowledge, the synthetic strategy we real- 
izedr2] has never been addressed before, therefore the adjective 
,,novel" does seem appropriate to define our synthetic strategy. 
However, as readers may find, we have never pretended that this 
strategy was the best one and in no way are we trying to under- 
state the significant contributions made by Schmidt et al. and 
other research groups. Perhaps the employment of a less spec- 
tracular adjective should have been used to describe the cycliza- 
tion results. However, it was pleasing to find mild conditions to 
effect the unprecedented macrocyclization. To elucidate further, 
at the inception of this work, we had a serious concern about the 
stability of cyclic compound 1, namely decomposition to the 
acyclic compound 2. This could conceivably occur by a facile 
p-elimination due to: 1) release of ring strain; 2) the fact that 
ortho-nitro-substituted phenol is a good leaving group. We 
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mation of the 14-membered macrocycles is rather spectacular 
considering the obvious strain in this ring system and the fact 
that only very few methods are available." Vor der Zustimmung 
zum spektakularen Ergebnis sollten aber die Ausbeuten mit de- 
nen der Lactamisierung verglichen werden : Der RingschluB bei 
den Synthesen von Zizyphin A, Mucronin B und Frangulanin 
durch Lactamisierung gelang in 85,80 bzw. 44% Ausbeute. Fur 
den neuen RingschluB uber die Aryletherbildung werden 70% 
angegeben. Wenn die Hilfsgruppe (NO,) jedoch uber Reduk- 
tion, Diazotierung und Reduktion entfernt ist, verbleiben nur 
38 %. 

Die Hauptschwierigkeiten der Synthese dieser Naturstoff- 
gruppe sind ausgelassen : Die OH-Gruppe in der Benzylstellung 
bzw. die Aminostyrol-Doppelbindung im Ring fehlen, und der 
Ring hat eine Dialkylaminogruppe (nur damit laBt sich der 
RingschluD durchfuhren) und nicht eine primare Aminogruppe 
zur Angliederung der Seitenkette als Substituenten. 
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have, however, been able to avoid this complication by a judi- 
cious choice of amine protecting group. 

Most of the synthetic strategies towards the preparation of 
cyclopeptide alkaloids have started from the dihydro deriva- 
tives, except for example Lawton's appr~ach . '~ ]  ,,These deriva- 
tives present similar synthetic problems as reduction of the vinylic 
double bond does not relieve ring strain to an appreciable extent " 
as written in Joullie's excellent review.[51 Thus, we are applying 
this methodology to the total synthesis of natural cyclopeptide 
alkaloids and the results will be published in due course. 
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