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SYNTHETIC COMMUNICATIONS, 24(10), 1395-1401 (1994) 

SYNTHESIS OF 13-HYDROXY-92,I 1Ep15Z- 
OCTADECATRIENOIC ACID 

t 
K Lakshmi Narasimha Reddy , 5 Pulla Reddy and G V M Sharma 

Bio-Organic Laboratory 
Indian Institute of Chemical Technology 

Hyderabad 500 007, India 

ABSTRACT : Stereoselective synthesis of 15,16-didehydro 
coriolic acid, starting from pent-2-en-4-yn-1-01 is des- 
cribed. 

Synthesis of polyunsaturated hydroxy fa t ty  acids is an interesting 
a r e a  of research' since they play an important role in biological sy- 
s tems along with their complex structural features. 15,16-Didehydro 

coriolic acid (I)  , belonging t o  the  family of oxyoctadecenoids, was 

isolated3 from t h e  resistant cultivar of rice plant Fukuyaki (Oryza 

sativa L) and demonstrated t o  act as self defensive substance; which 

was earlier reported495 to be as anti conidial germination substance. 

Herein, we describe the  total  synthesis of 1 by a convenient approach 

t o  make the compound available in larger quantities for  biological 

screening. 

2 

Based on the  retrosynthetic analysis our general strategy is 
depicted in scheme 1. Accordingly, 1 could be conveniently made 
from 2 by a sequential Grignard followed by a Wittig reaction. 2 in 
turn could be successfully obtained from 4, which facilitates both 
the  requisite' C-C bond formation as well as stereoselective incorpora- 

tion of &-double bond. 

IICT Communication No. 3308 

1395 

Copyright Q 1994 by Marcel Dekker, Inc. 
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1396 LAKSHMI NARASIMHA REDDY, PULLA REDDY, AND SHARMA 

=jTR 'Wcw0+ * &-OM GW 
I OH - 2 R =CM+THP E-5 - 

3 R = coZn - 1 - - 
Brm/'*- 

E 
Accordingly, the  known6 alcohol 4 (scheme 2) on alkylation 

with 1-tetrahydropyranyloxy-8-bromo octane  in presence of LiNH2/liq. 

NH3 gave 5 in 70% yield, which on oxidation with act ive Mn02 in 
chloroform afforded 2 in 89% yield. 

S C H E M E -  2 

AO] 
/ I alp 3) PDC I DMF 

1 )  B z C I  I Pyr. 
2)PPTS I EtOH , 

/ 
R(CHz) ,  

THPO(CMzI8 C )  CM&letha 
- 7 - 8 R = CHZOTHP, R ' = E z  

9 R = CMpH , R ' = B z  

lo R = C O W ,  R ' =  EZ 
- 

Having made the  requisite aldehyde 2 in two steps, next it 

was aimed at the  introduction of the  6-hydroxy aldehyde unit by a 

two carbon Grignard reagent of 2-bromomethyl 1,3-dioxalane. Thus 

t rea tment  of 2 with Grignard reagent  6 gave t h e  carbinol 7 in 75% 

yield, where t h e  aldehyde functionali ty is in the  masked form. Benzoy- 

lation of 7 (85%)  followed by depyranylation of 8 with PPTS in ethanol 

gave the  alcohol 9 in 80% yield. Compound 9 on oxidation with P D C  
in DMF followed by t rea tment  with ethereal  diazomethane afforded 

t h e  es te r  10. 
Finally it was planned to unmask the aldehyde functionality 

in 10 which will enable the  extension of t h r e e  carbon unit. At tempts  

for  the  deprotection of t h e  ketal  moiety in 10, under a variety of 

acid catalysed react ion conditions however met  with failure. 
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13-HYDROXY-9Z, 1 lE, 15Z-OCTADECATRIENOIC ACID 1397 

Due t o  the  unsuccessful unmasking of t h e  ketal  moiety in 10, 

t h e  s t ra tegy was relooked and planned t o  incorporate  t h e  requisite 

four carbon unit by making use of (Z) I-bromo-but-2-yne (12). 
Accordingly alkylation of 4 (scheme 3) with 8-bromo octanoic  

acid in presence of LiNH2 in liq. NH3, followed by oxidation of 11 
by Mn02  in CHC13 gave t h e  aldehyde 3 in 60% yield. 

SCHEME - 3  

AA MnO2ICHClj  ww B ~ & = ~  
r n o H - 4  

/ THF 
HO2C ( a 2 1 7  

/ 
H02C(CH2)7 ,, 

OH 
3 

- 
- 

- 
The four carbon unit 12 was made in two s teps  f rom propargyl 

alcohol. Thus, alkylation of propargyl alcohol with ethyl bromide, 

followed by the  reaction of pent-2-yn-1-01 (13) with PBr3 in e ther  

gave 12 in 84% yield. 

Treatment  of 3 with t h e  Grignard reagent 14 made from 12 
gave the  carbinol 15 in 58% yield. Finally semi hydrogenation of 15 

over Lindlar catalyst  afforded 1 in 94% yield, whose spectral  d a t a  

was in agreement  with t h e  reported data.  

EXPERIMENTAL 
(E)-l~(Tetrahydro-2H-pyran-2-yl)-oxy~ridec-2~n-4-yn-l-al (2): 

To a solution of 5 (11.76 g, 40 mmol) in chloroform (350 ml), 

Mn02 (100 g) was added and s t i r red at room tempera tu re  for 5 h. 
The reaction mixture was f i l tered and concentrated t o  give the  alde- 
hyde 2 (10.39 g) in 89% yield as a n  oil. 'H NMR (CDCI-,): 6 1.26-1.83 

(m, 18H), 2.46 (dist. t, 2H), 3.20-3.96 (m, 4H), 4.56 (brs, IH), 6.23-6.53 

(m, 2H, olefinic), 9.50 (dd, lH,  -CHO): IR (Neat): 1710, 2220 ern-'. 
Mass: M+ 292. 

Anal. Calcd. for C18H3003: C, 73.97; H, 9.60. Found: C, 73.89; 
H, 9.60%. 
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1398 LAKSHMI NARASIMHA REDDY, PULLA REDDY, AND SHARMA 

(E)-l3-Hydroxy-tridec-l l-en-9-yn-oic acid (3): 
Oxidation of 11 (4.48 g, 20 mmol) in chloroform (150 ml), with 

Mn02 (40 g) under t h e  above conditions gave t h e  aldehyde 3 (2.68 

g) in 60% yield as a solid m.p. 51-52". IH NMR (CDCl3): 6 1.1-1.8 
(m, lOH), 2.1-2.4 (m, 4H), 6.0-6.6 (m, 2H, olefinic), 9.8 (dd, IH, -CHO), 
10.0 (brs, IH, -COOHI. IR (Nujol): 1690, 3200, 2100 cm-'. 

Anal. Calcd. for  CI3Hl8O3: C, 70.27; H, 8.10. Found: C,  70.52; 
H, 8.08%. 
(El- 1 [(Tetr ah y dro- 2H-p yr an-2-yl)-oxyl-l3-hydroxy- 15,15-ethylene-dioxy- 
pentads-1 I-ene-9-yn (7): 

A solution of aldehyde 2 (10 g, 34 mmol) in THF (20 ml) was 

t rea ted  with freshly prepared Grignard reagent (prepared from 2- 
bromomethyl-1,3-dioxalane (8.43 g, 50 m-nol) and magnesium (1.22 

g, 51 mmol) in THF (30 ml) and allowed to stir for 24 h. I t  was quen- 

ched with ammonium chloride solution and ex t rac ted  with ether. The 

organic layer was washed with water, dried (Na2S04), evaporated 

and t h e  residue was purified by column chromatography (si-gel, pet- 

e t h e c e t h y l  acetate 4:l) to afford 7 (9.75 g) in 75% yield. 'H NMR 

(CDCl3): 6 1.20-1.75 (m, 18H), 1.75-2.0 (m, 2H), 2.25 (m, 2H), 3.2-4.2 
(m, 9H), 43.55 (brs, lH), 5.0 (rn, IH), 5.4-6.2 (m, 2H, olefinic); IR 

(Neat): 2210, 3450 cm-'. 

E- 1 3-Benzoyloxy-1[(tetrahydro-2H-pyran-2-yl)Oxy]-l5,15-ethylene- 
dioxy-pentadec-1 l-ene-9-yn (8): 

To a stirred solution of t h e  alcohol 8 (9.69 g, 25.5 rnmol) in 
dry pyridine (50 ml) at OOC, benzoyl chloride (4.9 g, 35  mmol) was 
added dropwise. After  6 h at room temperature, it  was quenched 
with ice-cold water  and t h e  aqueous layer was ex t rac ted  with dichloro- 

methane. The organic layer was washed with water ,  dried (Na2S04) 

and evaporated t o  furnish t h e  benzoate  8 (10.49 g) in 85% yield as 

a viscous oil. IH NMR (CDC13): 6 1.15-1.70 (m, 18H), 1.9-2.3 (m, 4H), 
3.1-3.9 (m, SH), 4.5 (brs, IH), 4.95 (m, IH), 5.4-6.2 (m, 3H), 7.25-7.50 

(m, 3H, Ar-H), 7.90-8.10 (rn, 2H, Ar-H); IR (Neat): 1720 cm- . 
(E)-l3-Benzoyloxy-l5,15-ethyledenedioxy-pentadec-l1 -en-9-yn-l-ol 

I 

(9): 
A solution of benzoate 8 (4.84 g) in e thanol  (60 ml) containing 

PPTS (0.1 g) was s t i r red at 55°C. for  2 h. Ethanol was removed, t h e  
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13-HYDROXY-9Z, 1 lE, 15Z-OCTADECATRIENOIC ACID 1399 

residue was t rea ted  with e ther  and t h e  ethereal  layer was evaporated. 
The residue obtained was purified by column chromatography (Si gel, 
pet-ethecethyl acetate 4:l) to afford 9 (3.2 g) in 80% yield as an 
oil. IH NMR (CDCl3): 6 1.15-1.70 (m, 12H), 1.9-2.4 (m, 5H), 3.65 
(t,  2H), 3.9 (m, 4H), 4.98 (m, IH), 5.50-6.25 (m, 3H), 7.25-7.60 (m, 
3H), 7.95-8.15 (rn, 2H, Ar-H). IR (Neat): 1720, 3350 cm- . 
Methyl (E)-l3-benzoyloxy-l5, 15ethylenedioxy pentadec-9-yn-1 l e n o a t e  

To a stirred suspension of pyridinium dichromate (6 g, 16 mmol) 
in DMF (25 ml) was added a solution of the  alcohol 9 (3.2 g, 8 mmol) 
in DMF (5 ml) at room temperature. After 16 h, it  was diluted with 
water and extracted with ether. The ethereal extracts  were washed 
with water, dried (Na2S04) and evaporated to give the  acid. 

Ethereal solution of t h e  above acid at 0°C was t rea ted  with 
ethereal  diazomethane. Evaporation of solvent and chromatographic 
purification of the  resulting residue (Si-gel, pet-ether:ethyl acetate 
4:l) furnished the  ester  10 (1.71 g) in 50% yoverall yield. IH NMR 

(CDC13: 6 1.2-1.8 (m, IOH), 1.95-2.40 (m, 6H), 3.7 (s, 3H), 3.8-3.95 
(m, 4H), 5.0 (m, IH), 5.5-6.22 (rn, 3H), 7.25-7.55 (m, 3H), 7.9-8.1 (m, 
2H, Ar-H). 
1-Bromo-pent-2-yne (12): 

A mixture of alcohol 13 (3  g, 35.7 rnmol) and pyridine (catalytic) 
in anhydrous ether  (50 ml) a t  0°C was t rea ted  with PBr3 (3.22 g, 
11.9 mmol). The reaction mixture was s t i r red for 3 h at room tempera- 
ture, quenched with saturated aqueous NaBr solution. Organic layer 
was separated, washed with water, dried (Na2S04), concentrated and 
filtered through silica gel with hexane t o  provide bromide 12 (4.4 
g) in 84  yield. 'H NMR (CDC13): 6 1.1 (t, 3H), 2.14-2.67 (dist. q, 2H), 
4.0 (dist.t, 2H). 

(E)-13-Hydroxy octadec-9,15-diyn-l l e n o i c  acid (15): 

1 

(10): 

A solution of 12 (1.83 g, 12.5 mmol) in e ther  (10 ml) was 
added to magnesium (0.3 g, 12.5 mmol) in e ther  (6 ml) over a period 
of 20 min. at room temperature  under N 2  atmosphere while stirring. 
After I h, a solution of aldehyde 3 (1.11 g, t mmol) in THF (25 ml) 
was added dropwise and allowed to stir overnight. The mixture was 
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1400 LAKSHMI NARASIMMA REDDY, PULLA REDDY, AND SHARMA 

quenched with aqueous ammonium chloride and ex t rac ted  with ether. 
The organic layer was washed with water, dried (Na2SO4) and evapo- 
ra ted  to give 15 (1.10 g) in 58% yield as an oil. 'H NMR (CDC13): 
60.9 (dist. t, 3H), 1.1-1.8 (rn, IOH), 2.4 (rn, 8H), 4.1 (rn, IH), 5.6-5.8 

(d, IH, olefinic), 5.9-6.1 (dd, IH, olefinic), 5.9 (broad s, 2H, -COOH 
and -OH). IR (Neat): 3300, 2200, 1700 ern-'. Mass: M+ 294. 

Anal. Calcd. for  C18H2603: C, 73.48; H, 10.20. Found: C, 
73.20; H, 10.22%. 

13-Hydroxy-9Z,15Z, I 1E-octadecatrienoic acid (1): 
A mixture of t h e  hydroxy acid 15 (0.44 g) and Lindlar's catalyst 

(0.15 g) in ethanol (8 rnl) containing two drops of quinoline was subjec- 

t e d  to hydrogenation at atmospheric pressure. After the  absorption 

of required amount of hydrogen t h e  suspension was f i l tered and washed 

with ethanol. Ethanol was evaporated, the  residue obtained was dis- 

solved in e ther ,  washed with dil. HCI, water, dried (Na2S04) and evapo- 
ra ted  to give 1 (0.42 g) in 94% yield as an oil. 'H NMR (CDCl3): 
6 0.9 (dist. t, 3H), 1.2-1.8 (rn, IOH), 2.1-2.4 (rn, 8H), 4.1 (rn, IH, -CH- 

OH), 5.5-6.3 (m, 8H, 6 olefinic, -OH and -COOH). IR (Neat): 3350, 

1700 crn-I. Mass : M+ 296. 
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