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Abstract :  The title compounds (2E, 1 1R)-4-oxo-2-dodecen-11-olide, 1 and (2Z,11R)-4-0x0-2-
dodecen-11-olide, 2 were synthesised in optically pure forms from a nitroalkane synthon

involving a chiral resolution step using goat liver lipase. © 1999 Published by Elsevier Science Ltd. All
rights reserved.

In recent years, chemistry of medium and large size ring lactones has attracted considerable attention

because many of the molecules belonging to this group have revealed diverse and significant biological

activities.!-3 The macrocyclic lactones, namely macrolides, describe a class of antibiotics derived from species
of ctrentaomveecg Aadinme-cizad lactonee of thic tune congtitinte an imnortant nlace nf caomnanndce whicrh accur
wvi OL‘\IPI.\JIAL W AVAVWALIIULIIL Oiliwid 1AWLVILWD W71 Wliio L WAZLIIOLILMLW il llllll\ll LAIIL Wwiddd Wi UUIII}JUUIIUD Yyitivil UuvLwul

commonly known as Patulolide A; (2Z,11R)-4-oxo0-2-dodecan-11-olide 2, known as Patulolide B have been
isolated by Yamada ef al. from the culture broth of Penicillium urticae mutant, S11R59 and clarified their
structures as depicted in formula 1 and 2 respectively.4.5 Patulolide A & B are twelve membered macrolides
which have a double bond flanked with a lactone carbonyl group and a keto group, which is common among

some antifungal metabolites such as pyrenophorin,® pyranolides,’-8 vermiculin.2
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(R)-Patulolide A (1) (R)-Patulolide B (2)
Roth natulolide A and R showed antifuneal. antibacterial and antiinflammatorv activities 4,59 Recent reports
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better than the degeneration inhibitor, theophylin.10 The reported antifungal, antimicrobial, anti-inflammatory
activities and the interesting ‘ene dione' system of Patulolide A and B led to several syntheses, mainly as
racemates.?-11-12 More recently a few asymmetric synthesis have also been reported.10.13-16

In continuation of our interest on the application of nitroaliphatics in the synthesis of bioactive natural
products,!7 we rccently reported an efficient Nef procedure for converting a nitro group in the y-position of
an o,B-unsaturated ester system into a carbonyl group involving the use of buffered titanium trichloride and
maintaining the pH at 5.3.13 It may be noted that conversion of a nitro group in the y-position of an o,

unsaturated ester is very difficult as most of the reported Nef procedures involving either strong acidic or

0040-4020/99/% - see front matter © 1999 Published by Elsevier Science Ltd. All rights reserved.
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he o,P-unsaturated doubie
bond. In order to establish the general applicability of this procedure, we investigated the synthesis of 1 & 2
and conceived scheme I for their synthesis.
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Scheme I
i) NaBH,4/CH3;CN-H,0; ii) PCC/CH,Cly; iii) KF/MeOH, reflux; iv) DIBAL-H/CH,Cl,; v) MeMgl/Et,O, 0°C
at liver lipase, vmy} acetate; vii) KF/Bu;NBr/methy! propiolater DMSO;viity TiCi3/THF NH;0Ac, pH

reflux.

Our first attempt was to synthesise the bifunctional nitroalkane synthon R-(+)-8 in substantial amount.
Treatment of 2-nitrocyclohexanone 3 with NaBH, in CH3CN-H,O mixture and subsequent acidification with
2M HCI as per procedure reported by Ballini er al.19 gave 8-nitrooctan-1-ol 4 in 50% yield which on PCC

oxidation gave nitro aldehyde 5 in 92% yield as a gum. The compound 5 was also obtained from 2-nitro-

cyclooctanone first by treating 3 with KF in dry methanol to afford nitro ester 6 in 71% yield?0 which on
subsequent DIBAL-H reduction at -72°C in CH,Cl, gave aldehyde 5 in 83% yield. Scrutiny of the existing

literature reveals that DIBAL-H reduction of the ester in presence of nitro functionality has not been reported
so far. Treatment of nitroaidehyde 5 with one equivalent of MeMgl in dry ether at 3°C gave aicohol 7 in 72%

yield. Recently, we have cstablished a procedure for enantioselective trans-esterification of a variety of
secondary nitroalcohols by goat liver lipase2! using vinyl acetate as acyl donor. Treatment of this alcohol with
this lipase in hexane gave R-(+)-8 in 31% yield, [0]?7,= +92.5 (¢ 0.8, CHCl3) with 91% ee as determined by
using Mosher's reagent?2 on the corresponding alcohol obtained after hydrolysis of the acetate, R-(+)-8. Our

next attempt was to prepare the basic carbon chain of the Patulolide molecule for which we performed a
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Michael type coupling of (2R)-2-acetoxy-9-nitro nonane, R-(+)-8, with methyl propiolate, however the main
problem in this case was the maintenance of the trans geometry of the newly formed double bond. Treatment
of the nitronate dianion generated by treating R-(+)-8 with a variety of bases viz EtsN, DBU, DBN, amberlyst
A-21 resin with methyl propiolate led to the formation of an £/Z mixture of the newly formed double bond.

However, exclusive formation of the trans-adduct (2E,11R)-9 was achieved by treatment of R-(+)-8 with
methy! propiolate, KF and Buy,NBr in DMSO under nitrogen in 70% yield. Treatment of (2E,11R)-9 with

buffered 15% titanium trichloride and maintaining the pH at 5.1 usir ng ammonium acetate gave (2F,11R)-11 in
61% yield {[a];25= -3.4 (1it10 [o]25= -3.1). Hydrolysis of (2E,11R)-11, with LiOH in T__F-HzO followed by
rrnnmala b amiontioam nanandina fn Voo niinahilo svvnomea oot . N — ,.1'..!- A 4
macrolactonisation according to Yamaguchi's macrolactonisation procedur gavu R-(+)-Patulolide A, 1 in

70% yield (overall yield 9% from 7). When the nitronate dianion generated from R-(+)-8 by using
triethylamine as a base in acetonitrile was coupled with methyl propiolate under a nitrogen atmosphere,
compound (2Z,11R)-10 was obtained in 69% yield along with a minor amount of (2E,11R)-9. Treatment of
(2Z,11R)-10 with buffered 15% TiCly solution at pH 4.8 using ammonium acetate gave (2Z,11R)-12 in 45%

yield. Hydrolysis of (27Z,11R)-12 with LiOH in THF-H,O gave (2Z,11R)-14 in 95% yield which on
Yamaguchi macrolactonisation yielded Patulolide B, 2 in 72% yield (overall yield 7% from 7). Although
conversion of (2E, llR)-ll to Patulolide A has been reportcd 10,14 it is the first synthcsis of Patulolide B from

........................................................................................

Damlalida A 1 and Darulalida B 2 in gur nrocedure are auite comnarable with those renorted by Mori o7 ol 13
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Experimental section :

TH NMR spectra were recorded in CDCl3 at 300 MHz (Bruker DPX-300) unless otherwise stated
using TMS as the internal standard and chemial shift values are expressed in 8, ppm. IR spectra were recorded

as thin flims and mass spectra were recorded on a INCOS 50 GC-MS instrument. Elemental analyses were

pcrformcd using a Perkin Elmer C, H, N analyser model 2400. Optical rotation measurements were done in a

polarimeter, model AA-1000 (M/S optical activity, UK) All chemicals were purified before use and literature
o1t - PO DR | | 1

procedures were followed for the synthesis of 2-nitro cyclooctanone.=¥

8-Nitrooctan-1-ol (4)
To a solution of 2-nitrocyclooctanone (8.55g, 50 mmol) in acetonitrilile/water (60 ml, 3;2) at 0°C was added

sodium borohydride (1.9g, 50 mmol) and stirred for 2h. The solution was then acidified with2N HCI and
extracted with ethyl acetate (4x40 ml). The organic layer was dried over Na,SO4 and evaporated in a

rotavapor to yield a gummy residue which was purified by column chromatography using ethyl acetate-hcxane
(1: l) as eluent, Yield 50%; b.p.(.03 mm Hg) 190°C; [Found C, 54.87, H, 9.82; N, 7.89. CgH;7,O3N

1.3-1.4 (m, 8H, _ngu) 1.51-1 6(m, 2H -("Hz-\ 1.9-2.1 (m, 2H, -CH,-), 3.6 (t, 2H, J 6.4 Hz, -CH,0H), 4.37
/¢ D 7T TN, O NN m/z (BT 176 (MHEHAH)
1% 2 1, J .U 114, \AL)INS g, MW A L) 17U dvidL )

O
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To a solution of 2-nitro cyclooctanone 3 (5.1g, 30.0 mmol) in absoiute methanol (100 mi) was added
potassium flouride dihydrate (2g, 21.2 mmol) at room temperature and was allowed to reflux for 48h. Then
the solvent was evaporated and the residue was dissolved in water. The reaction mixture was extracted with
ether (3x30ml), dried (Na;SOy4) and evaporated in vacuo. Purification of the crude product by column
chromatography (50% ethyl acetate/hexane) gave the title compound 6 (4.36g, 21.2 mmol, 71%) as an oil.
[Found C,53.08; H, 8.50; N, 6.77. CyH;704N requires C, 53.19; H, 8.43; N, 6.89%]; V,.c(neat) 1550
(NOy), 1735 (CO) cm-l; 8y (60 MHz, CDCl3) 1.2-2.2 (m, 10H, -CHy-), 2.3 (1, 2H, J 6.8 Hz, -COCH,-), 3.7
(s, 3H, -COOCH3-), 4.37 (1, 2H, J 7.0 Hz, -CH,NO;).

..n

l‘l\F’A

o a stirred solution of 0.52 g (3.4 mmol) of 8-nitrooctan-2-oi 4 in 20 mi of anhydrous dichioromethane was
added PCC (1.51 g, 6.0 mmol) at room temperature. After 2 h, dry diethyl cther (50 m}) was added and the
resulting mixture was passed through a silica gel (60-120 mesh) pad and the solvent was removed by
distillation. The resulting crude gummy product was purified by column chromatography using hexane : ethyl

acetate (3:1) as eluent to afford 8-nitrooctan-1-al S as an oil in 92% ( 0.480 g, 2.78 mmol) yield. [Found C,
54.33; H, 8.82; N, 7.92. CgH{5NO; requires C, 54.49; H, 8.86; N 8.1]. vp..(neat) 1545 (NO,), 1715

(CO) em}; 8y (60 MHz, CDCl3) 1.40 (br s, 10H, -CH,-), 2.19 (t, 2H, J= 6.0 Hz, -CH,CO-), 4.37 (t, 2H, J=
7.0 Hz, -CH,NO,), 9.77 (t, 1H, J= 1.0 Hz, -CHO) ppm ; m/z (EI) 174 (MH*), 103, 75.

Reduction of methyi 3-nitrooctanoate (6) with DIBAL-H

To a stirred solution of methyi-8-nitrooctanoate 6 (1.11 g, 5.46 mmol) in anhydrous dichloromethane (25 mi)
at -720C was added DIBAL-H (4 ml) and the reaction was monitored by TLC. After 1 h, the reaction mixture
was quenched by adding one drop of methanol and the entire mixture was brought to the room temperature.
The mixture was then diluted with 100 ml of CH,Cl, and poured into 100 ml cold water. The organic layer
was dried over anhydrous sodium sulfate and concentrated in vacuuo to yield a crude which was purified by

column chromatography (silica gel, hexane : ethyl acetate; 3 : 1) to yield 8-nitrooctan-1-al 5 (0.78 g, 4.5 m
mol, 83%) as an oil. [Found C, 54.39; H, 8.80; N, 8.2. CgH;sNOj requires C, 54.49; H, 8.86; N 8.1];

Vmax(neat) 1545 (NO»y), 1715 (CO) cm-! Su (60 MHz, CDCl3) 1.40 (br s, 10H, -CH,-), 2.19 (t, 2H, J= 6.0
Hz, -CH,CQO-),4.37 (t,2H, I=7.0 Hz, -(‘I—LN()J 9.77 (t, 1H, 1= 1.0 Hz, -CHO) ppm ; m/z (EI) 174 (MH*),

et Y- FAd 134, T2t J bbbl

103, 75.

(+)-9-Nitrononan-2-ol (7)

To a stirred solution of freshly prepared methyl magnesium iodide (1.85 mmol) in 10 ml of anhydrous ether
was added an ethereal solution of 8-nitrooctan-1-al 5 (0.160 g, 0.924 mmol) dropwise at 0°C. The mixture
was stirred for 30 minutes at 0°C, after which the temperature was raised to room temperature and stirring

continued for an additional 30 minutes. The mixture was then quenched by adding saturated aqueous
ammonium chloride solution, extracted with ether (3 x 20 ml) and dried over anhydrous Na;SOy4. The solvent

was removed under reduced pressure to obtain an oily product which was subjected to purification by

ed pressure to obtain an oily produc ] P y
preparative TLC using ethy! acetate : hexane (1:3) as eluent to afford (+)-9-nitrononan-2-01 7in 72% (0.135 g,
0.78 m mol) yield as a gum; [ Found C, 57.28; H, 9.9; N, 7.38. CgH gNO5 requires C, 57.12; H, 10.12; N,
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7.40): v__ (CHCl:) 1550 (NO,). 3370 (OH) cm-!: 8 (60 MHz. CDCL.Y 1.1(d 3H. J= 60 Hy CH.) 170
b Ymaxi\—ea~i3) 200V U, D20V (VAR O s O AWV aVALRL, MasNRR) Led B,y JIR, 0 ULV 2L, WXL, e

{brs, 12H, -CH;-), 3.67 (br s, 1H, OH), 4.27 (1, 2H, J= 6.0 Hz, -CH,NG,)

Isolation of goat liver lipase?!

Fresh goat liver was cut into small pieces and washed thoroughly with distilled water. The washed liver pieces
were dipped in distilled acetone and stirred vigorously with a mechanical stirrer fitted with a sharp steel blade
for 4-5 h. On standing, the fine powdered liver settled down in the bottom of the container which was

seperated by filtration. The powder was washed several times with acetone till the acetone become colourless.

Finallv. the powder was dried under
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A mixture of (1)-9-nitrononan-2-ol 7 (0.090 g, 0.42 mmol), vinyl acetate (0.5 ml) and goat liver lipase (0.5 g)
in dry hexane (5 ml) was stirred for 48 h. The mixture was then filtered to remove the solid enzyme and the
filtrate was concentrated in a rotavapor, The residue was chromatographed over silica gel (ethyl acetate :
hexane, 1:3) to furnish the polar starting alcohol 7 (0.04 g, 50%) and the title less polar product 8 (0.030 g,
31% yield); [Found C, 57.36; H, 8.9; N, 6.18. C{1HyNOyrequires C, 57.12; H, 9.1; N, 6.06] ; [a]p?’
+92.5 (¢ 0.8, CHCl3), 91% ee; Vy,y(neat) 1550 (NO,), 1730 (CO) em-l; 8H (60 MHz, CDCl5] 1.14 (d, 3H, J
6.2 Hz, -CHj3), 1.18-1.3 (br s, m, 12H), 1.95 (s, 3H, OCOCHj3), 4.27 ( t, 2H, J 6.9 Hz, -CH,NO,), 4.75-4.81

m/z (EI) 232 (M++1).
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A mixture of 2R-(+)-acetoxy-9-nitrononane 8 (0.199g, 0.86 minoi), potassium fiuoride (0.1 g, .72 mmoi),
tetrabutyl ammonium bromide (0.28 g, 0.861 mmol) and DMSO (2 ml) was stirred at room temperature for 30
min. Methyl propiolate (0.072 g, 0.86 mmol) was added over a period of 1 h in portions and stirring was
continued for an additional hour.The reaction mixture was poured into water (30 ml) and extracted with ethyl
acetate (3 x 20 ml). The extract was dried over Na,SO,4 and evaporated to yield a gum which was subjected to
chromatographic purification over silica gel (60-120 mesh) using hexane : ethyl acetate (3 : 1) giving the
Michael adduct 9 (0.140 g, 70%, 0.44 mmol) as a gum; [Found C, 56.92; H, 7.69; N, 4.23. C;sH,;sNOg
requires C, 57.13; H, 7.99; N, 4.44%]; v .y(neat) 1550 (NOy), 1715 (CO) cm! ; 8y (60 MHz, CDCly)

nnnnnn

1.25 (brs, 12H, -CHy-), 1.95 (s, 3H, -OCOCH3), 3.73 (s, 3H, -OCHj), 4.74-4.78

g+ 144 1LI2 [o) §

(m, 1H, -CHOAC), 6.0 (d, 1H, J 16 Hz, -CH=), 7.2 (dd, 1H, J 16 & 8 Hz, =CH-) ppm.

Methyl (2Z,11R)-11-acetoxy-4-nitrododec-2-enoate (10)

In a 25 ml round bottom flask, a mixture of 2R-(+)-acetoxy-9-nitrononane 8 (0.22 g, (0.95 mmol, 0.32 ml) of
triethylamine (dried over CaHy) and 10 ml of dry acetonitrile was stirred at room temperature for 30 min
under nitrogen atmosphere. To this solution was added 0.08 g (0.95 mmol) of methyl propiolate and the

resulting mixture was stirred at r.t. for 24 h. Then it was quenched by adding water and extracted with ethyl
acetate (3 x 10 ml). The combined organic layer was dried over anhydrous Na;SO,4 and the solvent was

vacuum. The v ive TLC using 1:20 mixture of acetone and
toluene to give methyl (2Z,11R)-11-acetoxy-4-nitrododec-2-enoate 10 as a colourless liquid in 69% (0.206 g,
0.66 mmol) yield; [Found C, 56.90; H, 7.7; N, 4.26. CsH,sNOg requires C, 57.14; H, 7.94; N 4.44%];
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v___(neat) 1550 (NO,), 1710 (COYecm-l: 8§ (60 MHz CDC1Y120(d 3H JTEOHz OCH 1120 ( he o
max- 7 A 477 AY Vs 3 YH \ Rby MAATRAAL) LV Wy JEEy J VLU 1L, NAETJy LU\ UL Dy
12 AH_ )Y 1D fe TH OMOYWCII Y 2 AN 6 AT OWOLI N A ™TA A Q faen 11T MITINA A\ £ AL 74 15T T 1 N
LLXR, TRAgR77), R.TU S, JIL, UL ULILY ), J.0U S, OX, ST, 4.7474.0 T, LI, -UOUAC), 045 (4, 1, J 120
Hz, -CH=), 7.4 (dd, 1H, J 12.0 & 8.9 Hz, =CH-) ppm

Methyl (2E,11R)-11-acetoxy-4-oxododec-2-enoate (11)
To a NH40Ac buffered TiClz solution (30 ml) at pH 4.8 (prepared by mixing ammonium acetate (15 g) in

water (40 ml) and 7.5 ml of 15% TiClj solution in HCI), methyl 11R-acetoxy-4-nitrododec-2-enoate 9 (0.2 g,

0.63 mmol) in THF (15 ml) was rapidly added and the reaction mixture was stirred at room temperature for 2h

1P 11 11

under nitrogen atmosphere. The progress of the reaction was monitored by TLC. After completi

reaction, the product was extracted with ethyl acetate (3 x 10 ml) and the organic layer was successively
waSth w‘fh water (50 ml\ q% N:ﬂ—[(‘ﬁ SO h]fl{‘nl‘l (ﬁﬂ m]\ Qhﬂ ’F "1”\] with hrine (50 mh he oroanic laver
ANNe FRAVNE N saxay N AL AN NS 17y ll\-l‘ J YV ALLE ULR1iw \J\l AIIAI dilw UL Al lﬂ]\tl

wae dried Avar anhudrane Na. QM. and tha cnlvant ng avamnratad nmdae cadiiaad meacciira fa P D% RO Y
S UHITU UVLL dilIIYUITUUDS 1NajuiJs4 alld tiv SULVULL wad Cvapulalill uidcl icuulcd piossuic W yiciu 4 Cruuc

product which was purified by preparative TLC (EtOAc : hexane, 1:3) to obtain methyl 11-acetoxy-4-
oxododec-2-enoate 11 as a gum in 61% (0.110 g, 0.39 mmol) yield. [Found C, 63.48; H, 8.77. C;sH,405
requires C, 63.36; H, 8.51%]; [alp?’ =-3.4 (¢ 1.2, CHCly){lit 10 [a]p® =-3.1 (¢ 2.1, CHCly); Vax(neat)
1710 (CO), 1730 (CO), 1650 cm-! ; 8 (300 MHz, CDCl3) 1.14 (d, 3H, J 6.2 Hz, -CH3), 1.25 -1.45 (br s+m,
I0H, -CH,-), 2.0 (s, 3H, -OCO-CHjy), 2.5 (t, 2H, J 6.0 Hz, -COCHy,), 3.8 (s, 3H, -COOCHj), 4.74-4.78 (m,
IH, -CHOAC), 6.5 (d, 1H, J 16.1 Hz, -CH=CH-), 7.2 (d,1H, J 16.1, -CH=CH-COOCH3) ppm.

g o) P PP U [ R e cmsemon ncemdiman ~& B4 Arnanwilaard na alansra A VP % | ALNT | [ - ph | el Vo B~ TN
ine proceaure was simiiar to tne preparation of 11, Qescriped as apove. Yieia 43%, oil ; {Founa €, 63.51;
7 Qo £77 m I M swnsrivso £ £~ 2L T Q L1071 M~ T e 3D (A 1D ALY ) Loy Lot 17710 7MY
n, o0.07. UjsripgUg requires L, 03.00; 1, 0.01%]; [Ojp~" = +0.2 (C 1.4, Cnlly) ; Vpaklneat) 1710 (CU),
17PINEL 7N < Vs Y270 ITN Y Ay 1Tt Az 71 TTY T £ N YT ra B Y 1 2 V4 . ~ 1TNTY e & i AY -~ N 7 YT

1740 (LU)] OH Uy lVlHZ CDtiy) .40 (G, 50, J OU Z, -LH3), 1.50 (Dr §, 1un, -LHy-), £ (S, 21, -

5 H
OCOCHj3), 2.4 (t, 2H, J 6.0 Hz, -COCHy,), 3.6 (s, 3H, -COOCHj3), 4.4-4.8 (m, 1H, -CHOAc), 5.5 (d, 1H, J
12.0 Hz, -CH=CH-COOCH,), 7.4 (d, 1H, J 12.0, -CH=CH-COOCH3) ppm.

Saponification of compound (2E,11R)-11 with LiOH
LiOH (0.120 g, 0.498 mmol) was added to a stirred solution of (2E,11R)-11 (0.180 g, 0.66 mmol) in THF (12

l-ux 'r't M Tha ranntinm mivirea wae aridifiad with tartarie acid ta nHH A N and aviracrtad with B A~ (2 v 20) mh
UY 1LAC. LU 1CACUIVH TTHALUIC Wad aLlUuilitd willl tditaliv avliu (v pil 7.V aild Ladlabiavd wildl L0 0L (0 A UV iy
The combined organic layer was dried over anhydrous Na,SO, and distilled off in a rotavapour to get
/NFT1I1IDY 12 i Q0L D INQ o N AT wvsnal) viald [Canad M £2 11, 1 Q 77 ~ raIIIrAC
(4,1 1K)-13 a8 an OlL m JOo70 (U, IVO g, V.47 0 1HIIUL) yICIU. [FUUlIU ., UD. 11, X1, 0./17. - [2119() eyquiics
o o r\am'\ 25 ~ /\ ¥ TYNCY 10 Fu125 A7 1 A MEY MATTIVY RN f;'!nn ";%r\ml)

C, 63.14; H, 8.83%]; [a]p* -4.0 ( n)iLll [0]25= 4.3 (¢ 1.2, CH30H)}; vax(neat) 3700-3500,

1710, 1650 cm-1; 8y (300 MHz, CDC]';) d, 3H, J 6.2 Hz, -CH3), 1.25 -1.45( br s + m, 10H, -CH,-), 1.9
(s, IH), 2.4 (t, 2H, J 6.0 Hz, -COCH;-), 3.8 (m, 1H), 6.5 (d, 1H, J 16.1 Hz, -CH=CH-COOCH5), 7.2 (d, 1H, J
16.1, -CH=CH-COOCH3), 8.9 (s, 1H) ppm.

Sapenification of compound (2Z,11R)-12 with LiOH
The procedure was similar to the preparation of 13, described as above.Yield 81%, oil ; [Found C, 63.09; H,
8.78. Cj3Hyq0, requires C, 63.14; H 8.83%]; v, ax(neat) 3450, 1710 cmrl; 8y (300 MHz, CDCl3) 1.25
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(d, 3H, J 6.0 Hz, -CHjy); 1.3 (br s, 10H, -CH,-); 1.9 (s, 1H); 2.39 (t, 2H, J 6.0 Hz, -COCH,-); 5.5(d, 1H, J
1 N TY¥_ el Vo g BFa’aYaVel § S UEE. BN BN | 11T T 1A N TY_ M MAYY FUNTTY N

12.0 Hz, -CH=CH-COOCH;); 7.4 (d, 1H, J 12.0 Hz, C=CH-COOCH3) ppm

Macrolactonisation of compound 2E,11R)-13

A mixture of compound (2E,11R)-13 ( 0.108 g, 0473 mmoal), triethylamine (90 pL) and 2,4.,6-
trichlorobenzoyl chloride (0.100 g, 0.476 mmol) in THF (40 ml) was stirred for 6 h at room temperature. The
solution was filtered under argon and the filtrate diluted to 250 m! with anhydrous toluene and introduced into

a refluxing solution of DMAP (0.400 g) in toluene (50 ml) over a period of 3 h. After being refluxed for an
additional period of 3 h, the resultant selu‘uon was brought to room tcmperafu'e, washed with aqueous 10%

NaHCO5 (20 ml), water (20 ml) and brine (20 ml) and dried over anhydrous Na,SO,4. Evaporation of the

soivent under reduced pressure followed by chromatographic purification over silica gel (EtOAc : Hexane ;
1:20) gave the required macrolide, Patulolide A 1 in 64 % (0.061 g, 0.3 mmol) yield. M.p. 81-83°C (Liti5
8190C); [Found C, 68.42; H, 8.61. Cj,H;305 requires C, 68.54; H, 8.63%]; [o],? +24.1 (c 1.2, EtOH)
{Lit}5, [a] +28.5 (c 0.83, EtOH)}; vax(neat) 3400, 1710, 1680 cm-!; 8y (300 MHz, CDCl3) 1.21 (d, J 7.0
Hz, 3H) ; 1.45-1.8 (m, 8H); 1.85-1.92 (m, 2H); 2.42-2.5 (m, 1H); 2.7-2.8 (m, 1H); 4.84 (s,1H); 6.7 (d, J 16.1
Hz, 1H); 7.2(d, J 16.1 Hz, 1H) ppm.

3H); 1.3-1.9 (m, 10H); 2.4-2.5 (m, 2H); 4.8 (m,1H); 6.1 (d, J 12.1 Hz, 1H); 7.2 (d, J 12.1 HZ, 1H) ppm.
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