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Abstract: Syntheses of two anacardic acids [6-pentadecyl- and 6-(lo'- 
pentadecenyl)salicylic acid]. inhibitors of nrostaalandin svnthetase 
and of the-growth of certain'insects, and ginkgoic-acid via-directive 
q etallation is reported. 

According to the information provided by the "Rwana Mganga," or local medicine 

man, the hot water extract of the root of Ozoroa mucronata (Anacardiaceae) is 

drunk to elicit spontaneous abortion. It is also used to cure gonorrhea, diarrhea, 

intestine parasites and stomach trouble. 
2 

One of the authors (I. K.) found that 

the q ethylene chloride soluble portion of the methanol extract of the root inhibits 

prostaglandin synthetase activity.3 The structures of the bioactive compounds 

were shown to be anacardic acids 1 and 2 by means of spectroscopic analysis. 
3 

Anacardic acid 1 is also found in cashew nut (Anacardlum occidentale) shell 0i1.~ 

The structurally related ginkgoic acid 3 occurs in Ginkgo biloba.4 

Although the three have relatively simple structures, available methods for 

the synthesis of 6-alkylsalicylic acids with long alkyl side chain were insuffi- 

cient. For example, the thermal rearrangement of the basic copper salt of l-alkyl- 

bensoic acid ,4 resulted in a very low yield of salicylic acid 1.5 
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Herein we report a convenient method for the preparation of 6-alkylsallcylic 

acids. Cur attempt for introducing a side chain fnto benzene nucleus relies on 

the well-documented directive metallation' followed by trapping with electro- 

philes. 

Lithiation of 2-methoxy-N_,N_diethylbenzamide 5 was effected with E-butyl- 

lithium in TRY and tetramethylethylenediamine (TkIgDA) at -78 OC using the Snieckus 

conditions. 
7 

The lithio derivative 6 was then treated with pentadecanal. The 

crude product was heated with E-toluenesulfonic acid in toluene to give 3-alkyl- 

phthalide 7 in 37% yield after chromatographic purification. In accordance with 

the earlier work, 
5 
many attempts towards hydrogenolysis of this phthalide in the 

hope of formation of 6-alkylsalicylic acid failed (Et3SIH/CF3CCCH,8 

AcOH'). 

H2/Pd-C, Zn-Cu/ 

Classical reduction using hydriodic acid and red phosphorus gave the 

demethoxy compound 8 and 3-pentadecylphenol 9. Direct alkylation of the lithio 

derivative 6 with l-lodopentadecene gave 2-methoxy-6-pentadecyl-N,N_diethylbenz- 

amide 10 in 47% yield. However, this benzamide proved remarkably resistant to 

alkaline or acidic hydrolysis due to severe steric hindrance. 

GONEts 

10 

In view of the great difficulty in obtaining 6-alkylsalicylic acid by direct 

alkylation, we carried out another approach. The next approach was based on the 

observation that the treatment of N,Ij-dimethylamincmethylbenzene 11 with n-butyl 

lithium followed by quenching with ethyl chloroformate gave ethyl l-chloromethyl- 

benzoate 12.l' 

11 12 

Lithiation of 3-methoxy-N,N-dimethylbenzylamine 13 with n-butyllithium in TIiF 

at 0 OC followed by quenching with a large excess of ethyl chloroformate gave 6- 

chloromethylsalicylate In 67% yield. We then employed the Wittig reaction to 

extend the side chain at the C-6 position of 14. The phosphonium salt 15 was 

treated with lithium bis(trimethylsilyl)amide at -78 OC and quenched with tetra- 

decanal to give 1:3 mixture of cis and trans olefins 16 in 56% yield.ll - 



Synthescsofanacardicacid~andginkgoicacid 3389 

13 14 15 16 

1 

17 :18 

Reduction of the double bond of 16 was fairly difficult. It was finally effected 

using 5% platlunm on carbon as the catalyst to give 17. Prolonged alkaline hydro- 

lysis in refluxing aqueous DYSO12 gave the salicylic acid 18 in good yield. The 

final demethylation with boron tribromide gave the salicylic acid 1, which was 

identical with natural anacardic acid (mp, TLC, IR and NMR). Although this method 

is not straightforward, anacardic acid was obtained in 17% overall yield from 13. 

Ginkgoic acid was prepared by using a similar method. The Horner-Emnons 

olefination 
13 

of the carbanion of the phosphonate 19 with w-tetrahgdropyranyloxy- 

heptanal 
14 

in a mixture of THF and RMPA at -20 'C gave a 1:3 mixture of cis and - 

trans olefins 20 in 77% yield. Hydrolysis of the TRP ether followed by hydrogena- 

tion of the double bond as before led to the saturated alcohol 21 in 97% yield. 

Oxidation of the alcohol 21 by Swern's procedure l5 afforded the aldehyde 22 in 78% 

yield. The latter was subjected to the Wittig reaction in T?IF at room temperature 

to give the cis olefln 23 in 77% yield (cis:trans=98:2). The signal in the 13C - -- 
NMR spectrum at 27.3 ppm was assigned to the two allylic carbons of C-7' and C-lo', 

indicating that the double bond of 23 is cis. 
16 

The protecting groups were removed - 
by successive treatment with sodium hydroxide in aqueous DMSO and with sodium __ 
ethanethiolate in DMF,'.' to give the salicylic acid 3 in an overall yield 

from 14. The direct comparison of synthetic 3 with natural ginkgoic acid 

the two to be identical (mp, TLC, GLC, IR, NMR and MS).18 

of 29% 

proved 

-3 

22 23 

A more direct method for the preparation of 6-alkenylsalicylic acid was the 

alkylation of B-@henylsulfonylmethyl)salicylate 29, which was obtained from the 

chloride 14 end benzenesulfinlc acid sodium salt in DKF.l' We applied this method 

for the sgathesis of anacardic acid (Ci5.1)20 2. The necessary rlkengl bromide 

28 was prepared according to the following scheme. 
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HO(CH2)gOH - THPo(CH2)g0A - THPO(CH2)8CHO - 

24 25 26 

2 2 
THPO(CH2)8CH=CH(CH2)8CH3 - Br(CH2)8CH=CH(CH2)3CRS 

27 28 

Partial protection of 1,9-nonanediol with 1 equivalent of dihydropyran and 

pyrldinlum E-toluenesulfonate 21 gave the monoalcohol 25 in 60% yield. Oxidation 

of 25 by Swern's procedure 15 gave the aldehyde 26 in 92% yield. The Wittig 

olefination of 26 with pentylidenetriphenylphosphorane gave the olefin 27 in 72% 

yield. Hydrolysis of the TAP ether followed by tosylation and bromination gave 

the bromide 28 in 57% yield from 27. Treatment of the sulfone 29 with LDA at -68 

'C resulted in a brown enolate within 10 minutes. Quenching the enolate with the 

bromide 28 gave the alkylated product 30 in 64% yield. The benzenesulfonyl group 

was removed by reduction of 30 with 5% sodium amalgam 22 to give the ester 31 in 

88% yield. The two protecting groups were removed by the same method as already 

mentioned to give anacardic acid (C15.1) 2 in 62% yield. The comparison of 

synthetic 2 with the natural anacardic acid (C 15.1) proved the two to be identical 

(IR, NMR and MS), 

31 

-2 

In conclusion, we have found a more versatile pathway for construction of 

poly-unsaturated 6-alkenylsalicylic acids. Further efforts are being directed 

towards their syntheses. 

All b. ps and P. ps were 
ketyl. Methylene chloride vae 
DMF were distilled frm Caii 
out on 0.25 m E. Merck sil z 

. 
ca _ _ _ _ . 

EXPERIMENTAL 

uncorrected. Tetrahydrofuran was distilled from sodium benzophenane 
distilled from P205. Triethylarnine. tetramethylethylenediamine and 
All reactions were monitored by thin-layer chromatography carried 
gel plates (69F-254). W-light or 7% phosphomolybdic acid in ___ 

ethanol folloved by heating was used as developing agent. E. Merck silica gel (60, particle site 
0.040-0.063 nm) and Fuji silica gel (KC-2, 100-200 mesh) were used for column chromatography. IR 
spectra uererecordedon a Nippon Bunko A-100 IR spectrometer. 
mass spectra were obtained on a JEOL LMS-BZ 100 spectrometer. 

Bigh-resolution eleftron-impact 
60 MHz and 200 MBs H NMB spectra 

were recorded on Hitachi R-600 and JJ?.OL FX-200 spectrometers, respectively. Elemental analyses 
were performed by Mr. Goda, Osaka City University. 

SMethoxy-N.N-dimethylbenzylamine 13. A mixture of E-anisic acid (5 g, 33 ml) and thiony chloride 
(7 mL. 100 xmol) was stirred at roop temerature for 1 h. After removal of the excess reagent. 
;he rkidue &diluted vithwthylene ckoride (CH Cl 1 and 14 mL of 50X dlmethylamine was added. 
The mixture was stlrred for 1 h at room temperature 2 ao 3 then poured fnto'titer and extracted with 
CE Cl . The organic layer MS wshad tith 1H BCl and brine, 
gi4e 3.257 g of a benzamfde (B9Z) as a clear oil, b.p. 126-127 

and.drled.Q4gs04)r and evaporated to 
"Cl 0.4 Tom, 

To a suspension of lithium aluminum hydride (1.78 g, 46.9 sol) in 30 k of dry THP was 
added a solution of the benzamide (7.657 g, 42.7 mol) in 30 ml, of THF at 0 'C. The mixture was 
stirred at 1‘004 temperature for 30 min and then heated under reflux for 2 h. The mixture was 
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la), 9.81 (t, 18, J-2 Hz). MS; m/r 213 (B+-1). 196, 184. 101, 95, 85 (base peak), 69 and 56. 
Calcd. for C.,B..,O_: 214.1569. Found: 214.1569. 
P-(2-Etboxyc~~~y~-3-wethoxybeuzyl)-C,O-diethylpho~phonate 19. A mixture of the benzoate 14 (1.3 
BI 5.68-l) and trlethylphoaphlte (0.99 mLL. 5.68 ml) was refluxed for 3 h. The excess reaeent 
was removed under reduced-pressure to afford the phosphonate 19 (1.87 g, 100%) as a yellow oii. 
The product waalmep without further purification. IB(neat); 1720. 1600, 1585. 1470. 1260. 1030. 
780 and 735 cm . 
3.8 (8. 

B NMR (60 l4lz. CDC13); 1.25 (t. 311, J-7.5 Hz). 3.09 (8, la), 3.47 (a. la), 
3H). 4.22 (q, 28, J-7.5 Bx). 4.44 (qr 2B, J-7.5 Bz), 6.82-7.82 ppw (n. 3B). MS; m/s 330 

(M ). 284 (base peak), 228, 165 and 148. Calcd. for C B 0 P: 330.1233. Found: 330.12 33. 
Ethyl 2~thoxy-6-(8-tetrahydropyranyloxy-l-octenyl)be~~~~e620. To a eolution of the phosphonate 
19 (1.78 8, 5.39 -1) and 2 EL of EMPA in 15 mL of dry TBF at -60 ‘C was added a solution of 
potarslum +&oxide (1.21 g, 10.8 -1) io 7 wL of dry THF under argon atmosphere. The mixture 
was stirred for 30 win at that temperature , and the solution of 7-tetrahydropyranylory&ptansl 
(0.49 8, 2.29 -1) in 6 PI, of dry TBF was added. After the mixture had been stirred for 5 xin at 
-20 ‘C. it wan allowed to warm to room temperature and stirred overnight, quenched with mat. m4C1 
solution and extracted with ether. The organic layer was waehed with water and brine, dried 
(PIgSO,.) and evaporated. The residue was purified by coluwo chromatography (SiO,, 9:l hexane-AcOEt 
as elzent) to afford olefin 20 (0.688 g, 77%) as a_palelyellow oil. mIR(neat); f725, 1650. 1595, 
1575, 1465, 1270, 1110. 1070. 1030. 970 and 735 cm . B N?m (200 NHZ, CDC13); 1.36-1.93 (n, 
148). 1.37 (t. 3B. J-7 Hz), 2.18 (q, 28, J-6 Ez), 3.39 (dt, 1H. J-10, 7 Hz), 3.49 (m, la), 3.74 
(dt, 18, J-10, 7 Bx), 3.81 (8, 38). 3.85 (I, la). 4.41 (q, 2E, J-7 Hz), 4.57 (m. lH), 6.21 (dt, 
111. J-15.8, 6 Bz). 6.33 (d. 18, J-15.8 Bz).+6.77 (d. 18, J-8.2 Hz). 7.11 (d. 18, J-8.2 Bx) and 
7.27 ppn (t. 1B. J-8.2 Hz). 13s; n/x 390 (B ), 344, 306, 260 (base peak), 187, 174 and 85. Calcd 
for C,,B,.O_: 390.2407. Found: 390.2423. 

. 

Ethyl‘&@-aydroryoctyl)-2-methoxybenzoate 21. A mixture of the TBP ether 20 (0.521, 1.33 ml) 
and p-tolueneeulfonic acid (0.062 P. 0.326 -1) in 10 mL of 95% methanol was stirred for 2 h at 
roe*-temperature. &hydrous K CG -(0.048 g) wae added to the mixture and filtered. After rexova 
of the rolvent crude product fa &rified.by colum chromatography (SIO,, 

1 
3:l hexane-AcOEt as 

eluent) to afford ethyl 21nethoxy-6-(8-hydroxy-1-octenyl)benzoate as a bale yellow oil (0.388 g, 
95%). CLC; SE 30 (3%). 1.1 P column, loo-230 ‘C. 27.5 
IR(neat); 3380, 1720, 1645, 1595, 1575, 1470. 1265. tr 

(s), -- 
1110. 1065. 

29.8 win (tranq), 
960 and 730 cm . 

ftraaa:cis-1:3). 
B NBF. (200 

MBz. CDCI,); 1.37 (t, 311. J-7 Hx), 1.2-1.8 (I, 8H), 1.64 (br, la), 2.19 (q, 2E. J-7 Hz), 3;63 (t. 
28, J-7 Hz). 3.81 (8, 38). 4.41 (q, 2H, J-7 Be), 6.20 (dt. 18, J-15.6, 7 Hz). 6.34 (d. 18, J-15.6 
Bz~, 6.78 (d. 18. J-8.2 Hz), 7.10 (d, 18, J-8.2 Hz) and 7.28 ppm (t. lHr J-8.2 Hz). MS; m/z 306 
(B ), 260. 205. 187 (base peak), 174, 161. 147. 132 and 81. 

A mixture of the above alcohol (0.1 g, 0.33.5~01) and 5% Pt-C (0.036 g) in 3 mL of ethyl 
acetate was ehaken under hydrogen atmosphere. The catalyst was filtered through a short column of 
silica gel and the filtrate was concentrated to give 21 (0.102 g, 100%) aa a pale ye+ fil. 
IR(neat); 3380. 1725, 1600, 1585, 1470. 1440, 1270, 1110, 1085, 1020, 795 and 750 cm . 
(200 MB%. CDC13); 1.24-1.44 (m, ali), 1.38 (t. 38. J-7 Hz), 1.57 (a. 4B), 1.73 (br sr la), 2.?(t, 
2B, J-7.4 Et), 3.67 (t. 28, J-7 Hz), 3.83 (a, 3B), 4.41 (q, 2H, J-7 Bzi. 6.77 (dr 16, J-8.2 Hz). 
6.82 (d. lB, J-8.2 Hz) and 7.27 ppx (t. 18, J-8.2 Hz). 13s; m/z 308 (M ), 262 and 161 (base peak). 
Calcd. for C B 0 :308.1988. Found: 308.1982. 
Ethyl 6-(7-fo ‘!&8h~ptyl)-2-xathoxybenzoate 22. To a solution of oxalyl chloride (0.14 mL. 1.63 
ml) in 3 mL of dry CB Cl at -78 ‘C was added a solution of DNSO (0.24 mL, 3.4 meal) in 3 mL of 
dry CE Cl . After the hxture had been stirred for 5 min. a solution of the alcohol 21 (0.398 g, 
1.26 &ol? in 3 a& of CB Cl was added within 5 win. Triethylamine (0.55 mL, 9.35 xwol) wae added 
and the mixture was stir?ed2for 5 min and then allowed to warm to room temperature. Water was 
then added and the aqueous phase was extracted with CB 

dried (BgS04) ant 
C12. Combined extracta were washed with 1 

l4 BCl. sat NaEC03 solution and brine, concentrated. The residue was purified by 
column chromatography (SiO , 
78%). IR(neat) ; 2720, 1723, 1600. 1585, 1470, 1270, 1110, 1075, 1020, 795and 750 cm- . 

9:l hexane-AcOEt as eluent) to give 22 as a colorless oi{ (01302 gr 
B Nl4R 

(200 NBz, CDCl ); 1.31 (br 8, 6E), 1.37 (t, 38. J-7 Hz), 1.60 (m. 4E). 2.41 (dt. 2B, J-2.2, 7.2 
Hz). 2.56 (t, ZB, J-7.2 Hz). 3.81 (s, $B), 4.20 (q. 28, J-7 Hz). 6.77 (d, lB, J-8.2 Et) and 7.27 
ppa (t. 1B. J-8.2 Hz). NS; m/x 306 (M ), 261. 233, 196. 175. 161 (base peak), 148 and 121. Calcd. 
6;; Ele&zk; 306.1831. Found: 306.1821. 

Y xy-6-(8-pentadecyl)beneoate 23. To a suspension of heptyltriphenylphoaphonium bromide 
(1.15 g, 2.61 maol) in 15mL of dry TEF was added dropwiee n-butyllithium (1.1 M hexane solution. 
1.75 mL, 2.03 -1) at 0 ‘C under argon atmosphere. After-the eolution had been stirred at.0 ‘C 
for 30 win, a solution of 22 (0.4 g, 0.65 mplol) in 8 mL of TEF was added at -30 ‘C and the mixture 
was stirred for an additional 40 win and then allowed to warm to room temperature. The mixture 
was quenched with water and HeOH and extracted with ether. The organic layer was washed with 
brine, dried (14gS04) and evaporated. The residue was purified by column chromatography (SiOpr 2:l 
hexane-benzene es eluent) to afford 23 as a pale yellow oil (0.196 g. 77%). CLC; SE 30 (3%). 1.1 
m column. 150-230 ‘C. tr 23.0 pn (& only). IR(neat); 1725, 1600, 1585. 1470, 1435, 1265. 1105, 
1075. 800, 745 and 695 cx B NBR (200 PMe. CDCl ); 0.88 (t. 38, J-6.8 Ez). 1.27 (ID. 16B). 1.37 
(t, 3B, J-7 Bz). 1.58 (a, 2;). 2.00 (PL, 48). 2.55 (2. 2B. J-7.8 Hz). 3.81 (8, 3E). 4.20 (q. 2B. 
iJ7 tie). 5.35 (x. 28). 6.75 (d, 18, J-8 Bz), 6.82 (d. 111. J-8 Hz) and 7.26 ppx (t, 18. J-8 Bz). 

C NMR (50.2 MHZ. CDC13); 14.07, 22.66, 29.02, 29.26, 29.37, 29.55, 29.55, 29.67. 29.78, 31.24, 
31.83. 33.46, $5.89, 61.03, 108.56, 121.53, 129.82, 129.94. 130.05. 141.27, 156.33 and 168.39 PP~. 
MS; n/z 388 (M ), 343, 194. 175, 161 (base peak), 148. 121 and 55. Calcd. for C25E4003: 388.2977. 
Found: 388.2980. 
2-Methoxy-6-(O-pentadecenyl)benzoic acid. A mixture of 23 (0.2 g, 0.51 ~01) and 2 xL of 20% NaOB 
in 2 mL of DMSC was refluxed for 24 h. After dilution with water, the mixture was extracted with 
ether. The aquaour, phase was acidified with cont. HCl and extracted with ether. The organic 
layer was washed with water, dried (BgS04) and evaporated to afford the methoxy carboxylic acid 
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as a pale yellow oil (O.lS_~, 91%). IR(neat); 3600-2400, 3020. 1705. 1605. 1590. 1475. 1290. 

1275, 1085. 800 and 730 cm . H NHR (200 NH~, CDC13); 0.87 (t, 3H. J-7 Hz). 1.30 (m. 16H). 1.62 
(m, 48). 1.98 (m, 28). 2.69 (t, 28. J-8 Hs), 3.87 (s. 38). 5.3) (a. 2H), 6.79 (d, 1H, J-g.2 -). 
7.31 (t, 1H. J-8.2 Hz) and 10.11 ppm (brr IH). NSS; nJs 360 (N ), 342, 215, 201, 189, 175, 166, 
161 (base neak). 148. 91 and 55. Calcd. for C,,H,,O,: 360.2664. Found: 360.2675. 
2-By&y-b-(8&tadecenyl)bensoic acid (Gink&!oa&d) 3. To a suspension of NaN (0.011 g, 
0.28-l) in 1.5 mL of dry R!F at 0 'C was added ethanethiol (0.02 mL. 0.27 mol) dropvise under 
argon atmosphere and the &cure me stirred for 30 min at room temperature. Then a solution of 
the methoxy carboxylic acid (0.032 8, 0.089 msol)-in 1 mL of DMF was added and the mixture was 
refluxed for 3 h. After removal of the solvent under reduced preseure the residue vas acidified 
with 3 M HCl. extracted vith ether. The extract vas dried (MgSO,) and evaporated. The residue 
was purified by chromatography folloved by distillation to give colorless needles (0.02 8, 67X). 
m.p. 45.3-48 'C (sul+mafion). 
845, 715 and 660 cm . 

IR(CEC13); 3010, 2920, 2840, 1655, 1595, 1200. 1040. 925, 875, 
H NKR (200 Mhs. CDC13); 0.88 (t. 3H, J-7 Hs), 1.25 (m, 168). 1.51 (m, 

28). 1.93 (m, 48). 2.89 (t, 2H, J-7 Hs), 5.25 (m. 28). 6.66 (ddr iii, J-7.8, 1.8 Hz), 6.77 (dd, 18, 
J-$.4. 1.8 Hz), 7.26 (dd, lH, J-7.8, 8.4 Hz), 9.4 (br, 1H) and 10.9 ppm (br, 1H). MS; m/z 346 
IM ). 328. 310. 202. 162. 152. 146. 134 and 108. Calcd. for C,.,H,.O,: 346.2508. Found: 346.2492. 
&Tetrahydropy&yl&ynoial 26. 
tetrahvdrouvranvloxvheutanal. 

The title compound was prepaifd'tiy'using the procePurelfor 7- 
A Dale yellow oil. IR(neat); 2725, 1725 and 1030 cm . H NMR 

(200 tir, %Cl j; 1:10~1.90 (m, Isa), i.20-3.60 (m, 2H), 3.i5-4.10 (m, 4H), 4.54 (br s. 1H) and 
9.77 ppm (t. la, J-2.4 Hz). MS; m/z 241 (M -1). 123, 101 and 85 (baee peak). 
242.1882. Found: 242.1896. 

Cslcd. for C14H2603: 

1-Tetrahydropyranyloxy-9-tetradecene 27. To a suspension of pentyltriphenylphosphonium iodide 
(4.47 g, 9.7 mmol) in 25 mL of dry THF was added dropwise a solution of potassium t-butoxide (0.94 
g, 8.4 mmol) in 20 mL of THF at -25 'C under argon atmosphere. After the solution had been stirred 
at -20 'C for 2 h, a solution of 26 (1.569 g, 6.47 nrmol) in 20 mL of THF VOE added at -13 'C. The 
mixture was alloved to warm to room temperature and stirred for 12 h, quenched with sat. NH Cl 
solution, extracted vith hexane. After removal of the solvent, the residue wao re-extracte % with 
hexsne and the extract was washed vith brine, dried (NgSO ) and evaporated. The residue was 
purified by column chromatography (Si02, 95:s hexane-AcO t as eluent) to afford the olefin 27 $ 
(1.373 gy 72%) a pale yellow oil. - 
only). 

GLC; SE 30 (3X), 1.1 m column, loo-230 'C, tr 25.6 min (cis 
H NMR (200 MHz. CDCl ); 0.84 (t, 38, J-6 Hz), 1.05-1.78 (m. 228). 1.78-3.30 (m, 4H). 

3.10-4.10 (m, 4H). 4.52 (br. ?H) and 5.53 ppm (t, 2H, J-4.8 Hz). NS; m/z 296 (M ). 278. 223, 194 
and 85 (base peak). Calcd. for C H 0 : 296.2715. Found: 296.2711. 
1-Bromo-9-tetradecene 28. A mixtu e of 

'# 36 2 
the THP ether 27 (1.373 g, 4.99 rmol) and ptoluene- 

sulfonic acid (50 mg) in 20 mL of 95% methanol was stirred for 40 min at room temperature and then 
warmed at 50 'C for 2.5 h. Anhydrous K CO was added until the pH of the solution became 8.0. 
The mixture was filtered and the filtra e vas evaporated. t 3 The crude product vas purified by 
column chromatography (SiO , 95:s hexsne-AcOEt as eluent) to afford 9-tetradecenol (0.781 g, 80%). 
The alcohol vas dissolved $n pyridine (6 mL) and ptolueneaulfonyl chloride (0.988 g, 5.18 mmol) 
was added to this solution at 0 'C and the mixture was allowed to stirr at room temperature for 12 
h. After the solvent had been removed under reduced pressure. the mixture was diseolved in CH2C12 
and the solution was washed successively with 1 M EC1 solution, sat. NaHC03 solution, and brine 
and evaporated to give s tosylate (1.722 g). A mixture of this tosylste, anhydrous LiBr (0.837 g, 
8 mmol) and 35 mL of acetone was refluxed for 3 h. The solvent was removed under reduced pressure 
and the residue vas partitioned between hexane and water. The organic layer was washed successively 
with aq. NaHC03 solution, brine, dried (MgSO,) and evaporated. The crude product vss purified by 
column chromatography (SIO , hexane as eluent) gave the bromide 28 (0.739 g, 57%) asa palegreenish 
yellow oil. GLCilSE 10 (31). 
1650 and 1480 cm . 

1.1 m column, loo-230 'C. tr 16.8 min (c& only). IR(neat); 3010, 
H NMR (60 MHz, CDC13); 0.89 (t. 3H. J-5.4 Hz), 1.05-1.64 (m.+16H), 1.65-2.30 

(m, 4H). 3.40 (t, 2H, J-6.2 Hz) and 5.35 ppm (t, 2H. J-4 Hz). MS; m/z 276, 274 (M ), 164, 162, 
150. 148, 135. 125, 111. 97 (baae peak) and 83. Calcd. for C,,.H,,Br: 274.1296. Found: 274.1297. 
Ethyl 2-methoxy-6-(l-phenylsulfony~-lO-pentadecenyl)benzoate $fi.L'To a solution of 5.2 mm01 of 
lithium diisooroovlsmide (from 0.9 mL of isooroovlamine and 4 mL of 1.5 M n-butvllithium hexane 

s r, ~~. XI 

solution) in 4 mL of dry THF. cooled to -70 'C under argon, was added a soiutioh of the sulfone 29 
(0.995 g, 2.42 mmol) in 17 mL of THF was added dropvise. After stirring for an additional 20 min. 
the bromide 28 (0.672 g, 2.44 mmol) in 15 mL of THF vas added dropvise at -70 'C. Stirring vas 
continued for an additional 20 min in the cold and 20 h at room temperature. After addition of 
water, the mixture vas extracted with CH2C12. and the extract was washed successively with 1 M 
HCl, sat. NaHCO solution. brine, dried and evaporated. 
chromatography $SiO 

The crude product was purified by 
95:s then 4:l hexane-AcOEt as eluent) to give 30 as alyelpv oil (0.939 g, 

64%). IR(neat); 30%. 3000, 1720, 1585, 1360, 1265, 1150. 1080 and 731 cm 
i.74 

H NMR (200 MHz, 
CDCl ); 0.87 (t. 3H. J-4.2 Hz). 1.27 (t. 3H. J-7.2 Hz). 1.00-1.67 (m, 18H). 
2H+ 3-7.8 Hz), 3.90-4.50 (m. IH). 5.33 (t. 2H. J-4.8 Hz) and 6.75-7.78 ppm (m, 

(8, 3H), 4.23 (q, 
8H). MS; m/z 528 

(M ), 482, 387 (base peak) and 341. Calcd. for C H 0 S: 528.2891. Found: 528.2892. 
Ethyl 2-methoxy-6-(lO-pentadecenyl)benzoate 31. ?b i4szlution of 30 (0.667 g, 1.1 mmol) in 30 mL 
of ethanol was added 5X sodium amalgam (4 g) in portions with stirring. The mixture was heated 
1.75 h at 80 'C, filtered and the solvent vss removed under reduced pressure. The residue was 
taken up in CH Cl and the solution was successively vashed with 1 M HCl. sat. NaHCO solution, 
brine, dried (AgSa,) and evaporated. The crude product was purified by column chro 3 tography 
(Sf02, benzene as eluent) to_five131 as a pale yellow oil (0.431 g, 84%). IR(neat); 3070, 3010, 
1730, 1600, 1585 and 1270 cm B NM8 (200 NHz, CDCl ); 0.88 (t. 38, J-4.8 Hz). 1.05-1.74 (m, 
18H). 1.35 (t, 38, J-7.2 Hz). i.76-2.20 (m, 48). 2.34-1.75 (m 2H) 

NS; miz 38; :i" ( 
s, 3H). 4.39 (q, 211, J-6 

Hz). 5.33 (t. 2H. J-3.6 Hz) and 6.56-7.45 ppm (m. 3B). 
' 
base peak), 343, 324, 194 

and 160. Calcd. for C25H4003: 388.2977. Found: 388.2992, 
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2-Hydroxy-6-(lo-pentadecenyl)benzoic acid 2. A solution of 31 (0.506 g. 1.09 ml) and 4 mL of 
20% NaOg solution in 4 mL of DNSO vaa heated at 125 "C for 3 daya. The mixture vaa acidified 
vith cone EC1 and extracted vith Cii Cl . 
and evaporated to give an acid as a'paze yellow oil (0.419 g, 88%). 

The organic layer vae-washed vith vater, dried (bgS04). 

To a suspension of NaH (32 mg, 60% mineral oil dispersion , vaahed twice with anhydrous hexane) 
in 4 mL of DMP was added ethane-thiol (0.11 mL, 1.23 8101) at 0 'C under argon. After rtirriug 
for 15 min at 0 'C. the above acid (0.179 g, 0.409 mm011 in 6 mL of DRIP was added and the mixture 
was heated for 3 h at 140 'C. After the eolvent and excem reagent were removed under reduced 
pressure. the residue va* acidified with 2 M BCl and extracted with ether. The organic layer 
was washed with brine, dried (HgS04) and evaporated. The crude product was purified by column 
chromatography (Si02, 
m.P. 45.8-46.2 'C. 

95:s benzene-AcOEt as eluent) to give 2 as colorless needlgf (01169 g, 98%). 
IR(CHC13 solution); 3020. 2850, 1650, 1610, 1300 and 1040 cm . E NMR (200 

Miz, CDCl 1; 0.85 (t, 311, J-6.6 Es), 1.04-1.44 (m, 1670. 1.44-1.64 (m, 211). 1.82-2.08 (PI, 4H). 
2.88 (t. 28, J-7 Rz), 5.28 (t, 2H, J-4.4 Rz), 6.64-6.84 (m, 211) and 7.1-7.2 ppm (m, la). US; 
m/s 346 (M , base peak), 
346.2502. 

328, 310, 161, 152 and 134. Calcd. for C22R3403: 346.2508. Found: 

1. 
2. 

3. 

4. 
5. 
6. 

7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

18. 

19. 

20. 

21. 
22. 
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