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STEREOSELECTIVE SYNTHESIS OF HYDROXY OCTADECATRIENOIC ACIDS.
THE SELF DEFENSIVE SUBSTANCES IN RICE PLANT

A.V. Rama Rao* and E. Rajarathnam Reddy
Regional Research Laboratory, Hyderabad 500 007, India

Abstract Convenient synthesis of 16-hydroxy-92Z,12Z,l4E-octadecatrienoic acid (1) and 9-
hydroxy-10E,12Z,1 5Z-octadecatriencic acid (2) the self defensive substances in rice plant against
rice blast disease are described.

Unsaturated hydroxy fatty acids play important role in biological systems. Recently
Kato et al1 isolated fatty acids,l6-hydroxy-9Z,12Z,14E-octadecatrienoic acid (1) and 9-hydroxy-
10E,12Z,15Z-octadecatrienocic acid (2) from resistent cultivar of rice plant FUKUYUKI (oryza

sative-L) and demonstrated to act as self defensive substances against rice blast disease.

2 was also isolated2 from rice plant leaves treated with probenzole and shown to inhibit conidial

germination of Pyrichularia oryzae. In continuation of our programme on the synthesis of
unsaturated hydroxy fatty acidsB, the fascinating structural features coupled with interesting
biological activity, stimulated us to develop the total synthesis of 1 and 2 so that their properties

can be well assessed.
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The synthetic strategy for the construction of 1 is given in Scheme-1. Thus I,4-dichloro

but-2-yne(3) on treatment with sodamide in liquid ammonia and propionaldehyde in ether at
-32°C and usual work upa gave I’epta-'5,6—diyn—3—015 (4). The alcohol 4 on selective reduction
(LAH, ether, 25°C, 12 hr) afforded (E)-hept-4-en-6-yn-3-ol (5} in 72% overall yield. Compound (5)
not only serves as a handle for the elaboration of aliphatic chain but also precursor for the
cis double bond at the final step to complete the synthesis of 1. 11-Bromo undec-9-ynoic
acid (8) was prepared by alkylation propargyl alcohol® with 8-bromooctancic acid (6) using

lithium amide in liquid ammonia to give hydroxy-acid 7 followed by converting into bromo-
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acid & (PBr3, PY, ether 25°C, 6 hr) in 76% overall yield. The chain elaboration was achieved
by cuprous chloride catalysed Grignard coupling reaction of 5 with magnesium bromide salt
of 8 (EtMgBr 2eq, CuCl 5%, THF, 55°C, 12 hr) and chromatographic purification afforded
diacetylene alcohol 9 in 55% yield. Partial hydrogenation of triple bonds in 9 was carried
out by using Lindlar catalyst in the presence of quinoline to yield 1 in 90% which was converted

to benzoate-methyl ester 10 which is in full agreement with the reported datal.

The strategy for the construction of 2 (Scheme-2) involves the introduction of hydroxyl
group by SeO2 catalysed tert-butyl hydroperoxide hydroxylation of olefine followed by ozonolysis

to give the o-hydroxy aldehyde which was eloborated by Wittig reaction.

Thus Methyl 10-undecenoate (11) on allylic hydroxylation7 (SeOz, TBHP, CHZCIZ, 25°C,
36 hr) afforded hydroxy olifinic ester 12 in 60% yield. The secondary alcohol in 12 was protec-
ted by benzoylation (PhCOCI, pyridine, 25°C, 6 hr) to give 13 in 95% yield. 13 on ozonolysis
(03, MeOH, 0°C, 15 min) gave the a-hydroxy protected aldehyde in 75% yield which on further
treatment with formylmethylene triphenylphosphorane in refluxing benzene for 3 hr gave the
olefinic-aldehyde 14 in 78% yield. The phosphonium salt 17 was prepared by reducing 3-Hexyn-
1-01® (15) with PII Nickel” in ethanol followed by converting into bromide (MsCl, Et;N, CH,Cl,,
0°C, 2 hr; LiBr acetone, 25°C, 12 hr) which upon treatment with triphenylphosphine in refluxing
acetonitrile for 36 hr in 70% overall yield. 17 on Wittig reaction with aldehyde 12 (KOtBu
THF, 0°C, 12 hr) afforded benzoate-methyl ester 18 after purification in 55% yield. Saponifi-

cation of 18 (KZCO MeOH : H,O (4:1), 25°C, 12 hr) and careful acidification gave the hydroxy-

3’
10
acid 2 in 65% yield.

The above strategies are being extended for the synthesis of other unsaturated hydroxy

fatty acids showing wide variety of biological activity.



2281

Scheme -1
I-—E—I E— H
Cl Cl
(3) | NaNH,, liq. NHg |NH2, liq.NHy
CH3CH,CHO r=(CHz)7—=CO2 H
— — 6
/\——_— —=—H |—— = _\/\(')\/\
OH CO,H
(4) LAH, ether 1 lPBr:,,ether
\)\/_"——': EWCO H
Br (8) | 2
ﬁEtMgBr CuCl, THF
(9) ‘Hz, Lindlar catalyst 2
COsR
| P 2" (1) R=R'=H
= (10) R=Me, R' =COPh
Scheme -2 OR
Me 0,C

(11) [ Se0,, TBHP,CH,Cl,

2. PhCOCI, Py

HON_— = —
(15)

l P 1I Ni, ethanol

OR HOCNee
Me0,C (16)
| 1. Ms-Cl, Et3N, CH,Cl;
(12) R=H 1. 03, MeOH LiBr, acetone.
{(13) R=COPh |2. Ph3P=CH—CHO 2. PPh3,CH3CN
| 9COPh BrPhzP~\ ~—="
MeO,C =
2 h CHO (17 |
(14) 1. KOtBu, THF
Rlo 2 KzCOa, MEOH—Hzo
CO,R
NS (18) R =Me, R' =COPh
NS

(2) R=R'=H



2282

REFERENCES AND NOTES

1. T. Kato, Y. Yamaguchi, T. Hirano, T. Yokoyama, T. Uyehara, T. Namai, S. Yamanaka
and N. Harada. Chem. Lett. 409 (1984).
2. M. Shimura, S. Mase, M. Iwata, A. Suzuki, T. Watanabe, Y. Sekizawa, T. Sasak, K. Furihata,

H. Seto and N. Otake. Agric. Biol. Chem., 47, 1983 (1983).

3. A.V. Rama Rao, E.R. Reddy, G.V.M. Sharma, P. Yadagiri and J.5. Yadav. Tetrahedron
Lett., 26, 465 (1985).

4. J.B. Armitage, E.R.H. Jones and M.C. Whiting, J. Chem. Soc. 1993 (1952).

5.  All the new compounds showed the spectral data consistent with the proposed structures
and gave satisfactory elemental analysis.

6. D.E. Ames, AnCovell and T.G. Good Burn. J. Chem. Soc., 5889 (1963).

7.  M.A. Umbriet and K.B. Sharpless. J.Am.Chem.Soc., 99, 5526 (1977).

8.  P.J. Flahaut and Miginiac. Helv. Chim. Acta., 61, 2275 (1978).

9. C.A. Brown and V.K. Ahuja. J. Chem. Soc., 553 (1973).

10.  This work was carried out at the National Chemical Laboratory, Pune.

(Received in UK 6 March 1986)



