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An efficient synthesis of the cyclopropyl-lactone containing right hand fragment (C;-Cjgp) of the title
constanolactones has been developed starting from an easily available (S)-glyceraldehyde derivative 4.

© 1998 Elsevier Science Ltd. All rights reserved.

Keywords : constanoiactone; oxyiipin; cyciopropane; giyceraidehyde.

Constanolactones A (1) and B (2), isolated coast intertidal red alga
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Constantinea simplex [1,2], belong to a growing class of cyclopropane ring containing fatty
acid lactones of marine origin. Structure and absolute configuration of these eicosanoids were

determined on the basis of extensive spectroscopic analysis and degradation studies, and were
later confirmed by total synthesis [3]. The novel structural features and potential biological
activity of these marine oxylipins encouraged us to initiate a programme on their total
synthesis. The preliminary results culminating in a stereocontrolled short-step synthesis of the
Ci-Cio segment of the above compounds are reported herein.

In the only reported synthesis of the title compounds, White et al have described an

gant biomimetic route for constructing the cyclopropyl-lactone fragment [3]. The process
1

ntroducing the left hand alkenyl side chain however resulted in a mixture of Cy eplmenc
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involving 1) initial formation of a stereodefined bifunctional cyclopropane unit

1, R! = H, R? = OH; Constanolactone A
2, R! = OH, R? = H; Constanolactone B

# IICT Communication No. 4040

0040-4039/98/$19.00 © 1998 Elsevier Science Ltd. All rights reserved.
PII: S0040-4039(98)01103-4



5668
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of the cyclopropane unit and the chiral o-hydroxy group can be the gateway to enantiopure

Cy center of the final product.

Accordingly, the (S)-glyceraldehyde acetonide 4 [4] was converted to the E-allyl
alcohol 6 (Scheme 2) under standard reaction conditions [S]. Protection of the primary
hydroxy group as its TBDPS ether 7 and subsequent chelation controlled Simmons-Smith

(_:yglonrnnanatmn following a renorted proce edure [5]. cleanlv afforded the cg;reemnd_mg
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. Removal of the silyl protecting group and oxidation
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of the resulting hydroxy compound 9 provided the key cyclopropyl aldehyde 3. This pivotal
intermediate with the required stereochemistry and proper funcional groups represents an

ideal building block for the intended synthesis. Having synthesized the cyclopropyl core,

stereoselective formation of the 2-pyrone ring was next undertaken. Thus reaction of
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oxidation of 10 to the corresponding ketone 11 and its stereoselective reduction with K-
selectride® (potassium tri-sec-butyiborohydride) resuiting in a 6:1 mixture of diastereqmeric
alcohols 12 and 13 which could be separated by flash chromatography.

Stereochemical assignment at the newly created center was performed by the modified
Mosher’s method {6]. Thus, esterification of the minor isomer 13 with both (S)- and (R)-a-
methoxy-a-(trifluoromethyl)phenylacetic acid (MTPA) showed positive chemical shift
differences (AS Ro - &) for nrotons on C-1 throueh C-5 (Ficure 1). while protons on C-7

NSl A AR LS VR AVA PAVIVIAG Vil T A unvug O\A AEWAN A4y VYRIRAAW MAVMVLIS Vax T

through C-11 showed negative chemical shift differences, which is indicative of C-6 bearing
an S- configuration. By corollary, the corresponding stereogenic center in the major isomer

AG<O : A8 >0
. R Mo Figure 1. A5 = (5 5- 6 ) x 10° for (R)- and (S)-
"\\\/’\8/7? Ry “2 - Me MTPA esters of compound 13
10 H o g
: H H

12 is in R-configuration, which incidently is of appropriate stereochemistry for the proposed
synthesis. Complete material recovery could be achieved by converting 13 to the major
isomer 12 via a standard Mitsunobu protocol (Scheme 2). Finally, dihydroxylation of the
alkene 12 (Scheme 3) and oxidative cleavage of the resulting diol moiety directly afforded
the lactol 14. Subsequent oxidation uneventfully led to the intended cyclopropyl lactone 15
in good overall yield.1

In conclusion, an efficient stereoselective synthesis of the right hand segment of
constanolactones could be achieved in a relatively short reaction sequence starting from
commonly available chiral building block. Other useful features of the above synthesis are
the presence of a stereodefined hydroxy functionality at Co which can lead to either
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constanolactone A or constanolactone B (via Cg inversion) in enantiopure form, whereas the
primary hydroxy group at C,o provides an useful handle, required for introducing the left

hand alkeny! side chain towards total synthesis of the above compounds.
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1 All the compounds synthesized were fully characterized by their spectral and analytical data. Characteristic data for some of the key
compounds are given below :

9: [a]p = 16.5 (c=2.2, CHCl3); 1H NMR (200 MHz, CDCl3) § 0.55 (m, 1H), 0.64 (m, 1H), 0.85 (m, 1H), 1.03 (m, 1H), 1.30 (s,
3H), 1.41 (s, 3H), 1.48 (br s, 1H), 3.38 (dd, J = 6.52 and 11 Hz, 1H), 3.5 (dd, / = 6.5 and 11 Hz, 1H), 3.61 (m, 2H), 4.04 (m, 1H),
EIMS 157 (M* - CHjy).

3: [a]p = 18.2 (c=1.3, CHCIl3); IR (neat) 1709 cm-l; 'H NMR (200 MHz, CDCl3) 6 1.21 (m, 2H), 1.32 (s, 3H), 1.4 (s, 3H), 1.68
(m, 1H), 1.86 (m, tH), 3.74 (m, 2H), 4.07 (m, 1H), 9.12 (d, J = 5.6 Hz, 1H); 13C NMR (50 MHz, CDCl3) 6 199.9, 109.5, 76.4,
69.0, 26.6, 25.5, 23.8, 11.8; FABMS 171 (MH*).

12: [a]p = 15.5 (c=1.5, CHCl,); 'H NMR (200 MHz, CDCl3) & 0.58 (m, 2H), 0.87 (m, 2H), 1.32 (s, 3H), 1.40 (s, 3H), 1.54 (m,
4H), 2.07 (m, 2H), 3.04 (m, 1H), 3.59 (m, 2H), 4.04 (m, 1H), 4.96 (m, 2H), 5.78 (m, 1H); 13C NMR (50 MHz, CDCls) 6 138.5,
114.5, 108.9, 79.0, 74.4, 69.0, 36.6, 33.6, 26.7, 25.6, 24.8, 22.0, 18.4, 7.7, EIMS 225 (M+ - CHj).

13: [a]p = 10.8 (c=1.4, CHCly); 'H NMR (200 MHz, CDCl3) 8 0.6 (m, 2H), 0.85 (m, 2H), 1.3 (s, 3H), 1.38 (s, 3H), 1.5 (m,4H),
2.07 (m, 2H), 2.99 (m, 1H), 3.58 (m, 2H), 4.03 (m, 1H), 4.96 (m, 2H), 5.76 (m, 1H).

15: [a]p = -12.2 (c=1, CHClL); IR (neat) 1724 cm-1; IH NMR (200 MHz, CDCl3) 8 0.55 (m, 1H), 0.69(m, 1H), 1.05 (m, 2H), 1.3
(s, 3H), 1.37 (s, 3H), 1.55 - 2.01 (m, 4H), 2.46 (m, 2H), 3.52 - 3.78 (m, 3H), 4.05 (m, 1H); 13C NMR (50 MHz, CDCl3) 8 171.2,
108.8, 83.3, 78.1, 69.1, 29.3, 27.7, 26.5, 25.5, 19.8, 19.3, 18.2, 6.8; EIMS 225 (M+ - CH3).



