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Abstract: Dihydropyrromethenone 29, a pomuial precursor for the sytuhesis of Phytochrome (8), Phycocyanin 
(9) and Phycoerythrin (IO), has been prepared in homochiral form from pyrrolohybazide 27 by a sequence inwlving 
F induced S-exe-dig cyciizadon to &ord enam& 28. followed by pho1ochemical3,5-sigwwropic rearrangement. 

We have recently qorted that pyn-olohydrazides of general slructm 3 (C,D = H, -[CH2]4- ; R - H, CO$Ae) 
undergo a facile %.x&dig cyclization, affording enamides of type 4 which can be converted in good yield to 
dihydropyrromethenones 5 by photochemical 3.5sigmatropic rearrangement1 These transformations are of 
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interest since 5 is closely related to ring-A,B fragments of type 6, which are attractive precursors for the synthe- 
sis of biologically important linear tetrapyn-oles such as phytochrome (81, phycocyanin (9) and phycoeqthrin 
(10) (P = protein).2 Phytochrome (8) is the photorecepior which initiates photomorphogenesis in higher 
plants,3 while 9 and 10 serve as light harvesting proteins in blue-green, eucaryotic and cqptomonad algae.4 
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Pynolohydrazides 3 am most conveniently prepared by carbodiimide coupling of acetylenic acid 2 with 
N-aminopynoles of type 1,’ which in our original studies were limited to symmetrical ring systems due to the 
difficulty of preparing derivatives where C + D. However, in principle the strategy outlined in Scheme 1 could 
be employed in the synthesis of species such as 8-10 with unequivocal control over both relative and absolute 
stereochemistry (ring A), as well as regiochemical control along the backbone of the tetrapyrrole skeleton (rings 
A - D). The viability of this approach depends mainly upon the availability of unsymmetrical N-aminopyrroles 
of type 11 and properly substituted acetylenic acids of type 12. In a previous paper in this series we described 

11 

R - Me, Et, TM, TBDMS. TIPS; R’ I Et, Sn 

a novel synthesis of 11 which is completely unambiguous and accomodates a diverse range of substitution 
patterns.5 In this note we describe the preparation of acetylenic acids of type 12, and enantiomeric species, and 
their utility in the synthesis of homochiral dihydropyimmethenones having the substitution pattern found in 6. 

In 1987, Schreiber et al. considerably increased the scope of the Nicholas reaction with their finding that 
alkylations can be carried out with both excellent diastereo- and enantioselectivity with homochiral 
nucleophiles.6 As one example, reaction of Evans’ enolate 17 with the cobalt complex 16b (6 = Me, Y = TMS) 
afforded an 80% yield of adduct 18b (B = Me, Y = TMS) as a 12: 1 mixture of syn- and anti-isomers (Scheme 2). 
We have expanded upon this methodology to prepare a wide variety of Nicholas adducts 18, many of which 
were converted to the corresponding 2S,3S-acetylenic acids 19 by oxidative decomplexation and hydrolysis 
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(~5% desired dihydropyrromethenone Wd after 48 h). This result was not entirely unexpected, since 24d 
contains a phenyl group which might be capable of internal triplet sensitization (vi& supra).“4 However, it 
serves to emphasize the fact that cam must be taken in choosing protecting groups (R”) for the C3’ position. 

Table 1 

Compound 

25a 
2Sb 
250 
2Sd 
26b 

A B fizz Ylrld z-[a]**o 

ii9 im ;;; 
60% (75%): 

Me - ;:; 
““3’;%““’ +40.16?Oz5.SO (MaoH) 

- 20.820. c - a21 (thoki) 
Me 
MS =tr- lil 39%yt, - 40.980. c - 4.66 (MeoH) 

’ Yield based on recovered statting material 

Finally, we were pleased to find that pyrrolohydrazide 27, prepared in 89% yield from N-aminopyrmle 
la (R = Me, R’ - Et) and acetylenic acid 2lc (A - Me. B = SCHOMeCH3), could be converted in analogous 
fashion to enamide 28 (70%). and subsequently to homochiral dihydropyrromethenone 29 (46%; 60% based 
on recovered 28). Dihydropynomethenone 29 contains all of the functionality necessary for conversion to 
ring-A,B framnts of type 6, and this last transformation is currently under active investigation.13 
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27 (68%) 29 (46%. 60%*) 

Z+@o - -7.75O, c - 9.90 (h40~ii) 
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