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m--A synthesis of the Mturel enantiomer am well aa its diastarenmr of the title 
canpllna was ecmmpliahed, amfirming ehe structure proposed for the fruiting-inducing 
cerebxaide of~i7.c&yllumcommune. -- 

Fruiting body formation in Basidiomycetes is indeed a spectacular phenomenon especially to those 

who love to taste mushrooms. Its mechanism, however, 1s still a mystery in spite of the tremen- 

dous efforts to clarify It. Recently Kawai and Ikeda found that the fruiting body formation of 

Schlzophyllm commune (Japanese name: Su6hiro taki) can be stimulated by some cerebrosides in Its 

myce1ia.l They then identified one of the active substances as (4E SE 2s 3R,Z'R)-N-2'-hydroxy- -, -0 _@ 

hexadecanoyl-l-~-~~-glucopyranosyl-9-methyl-4,8-eph~ngadienine la (Fig. 1),2 which had previously 

been isolated from a sea anemone (Metridium senile) by Karlsson et aL3 Such a minute amount of -- 

la as 0.1 ug induced the fruiting body formation of S. commune --@ and the corresponding ceramide lb 

lacking the sugar portlo" was also found to be bioactlve.2 

The remarkable bioactivity of la prompted us to synthesize It so as to confirm the proposed 

structure. This paper describes in detail our lnitialand successful effort to synthesize the 

ceramide lb with correct stereochemistcy.4 The synthetic lb was highly active III lnduclng the 
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Fig.1. Synthetic plan for the ceramide E. 

tSynthasie of S@nqmine Relatives---II. Part I.. T. Vmamura and K. Ilori, -SC. Biol. W 46, 1797 (1982). 'Ihe 
aperimantalpxtofthiswrkwastAkenfroet.heforthmm ing &ctnral ClisDartatial of Y. P. 

~pellotalleave frcmSupitoao~cal8.,Ltd. (1983-1985). 
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fruiting body formation of S. commune.4 

Our synthetic plan is shown in Fig.l. We envisioned the assembly of Aand B. (El-Acan be 

obtained from (21-C via resolution followed by deamination. - Acylation of (+1-B with @l-A will 

give a diastereomeric mixture from which the desired isomer lb oanbe separated. The precursor of 

(21-B maybe D which in turn will be prepared from either B or P. 

Synthesis of the sphingadienine portion B of lb. The first stage of our work was to synthe- 

size (+l-9-methyl-4,8-sphingadienine 8. Unlike the usual sphingadienines, this compound possesses 

a trisubstituted (El-double bond at C-S, in addition to the disubstituted (El-double bond at C-4 

which is a common feature among sphingolipids. Geraniol 2 (=E) was chosen as the starting 

material, since it contains a trisubstituted (El-double bond at C-2. In Fig. 2 is shown the 

conversion of 2 to the intermediate D. Treatment of 2 with PBr3 in ether gave crude geranyl 

bromide. This was converted to crude homogeranic acid la via 3. ' Esterification of 4a with - 

He2S04 and K2C03 yielded 4b. This was shown to be a mixture of methyl homogeranate and homonerate 

(E/Z=75/251 by GLC analysis. Isomerisation of the (El-double bond at C-2 of 2 must have taken 

place in the course of its conversion to 3. After the completion of this work, Gosselin $t&. 

reported a better preparative method of geometrically pure homogeranic acid from 2 avoiding the 
. 

isomerization. 6 In the present case we proceeded to the next step expecting the possible separa- 

tion of isomers in a later stage. Thus epoxidation of 4b with MCPBA yielded 5. This was cleaved 

with HI04 .2H20to give an aldo ester , whose reduction with NaBH4 gave a hydroxy ester 6a. The 

corresponding tosylate 6b was treated with (n-C6H1312CuLi to give 7. Finally LAB reduction of 7 

yielded a mixture of Sa (=D) and Sa’ in a ratio of 3:l. These two were separable by Si02 chro- 

matography, and pure Ba was obtained in 20 0 overall yield from 2 (10 steps). 

+ n-Cgl+g 42 OH 
sa 

/Lx \ OAc _ Ro&/O~ - L/OR "-C9Y9 ’ 
Z(‘F, e A=H I&R-H I=01 

k R=Ac bR=Ts 

Fig. 2. Synthesis of the intermediate g. 

A simpler and more efficient synthesis of 8a was subsequently achieved starting from the 

known homoprenylacetate 9 (=P).7 Oxidation of 9 with Se02 was followed by NaBH4 reduction to 

give 10a. whose acetylation yielded lob. The acetate lob was treated with n-C8H17MgBr in the 

presence of Li2CuC14 to give Ba (=Dl after alkaline hydrolysis in 36 % overall yield from 9. The 

identity of the present 8a with that derived from geraniol was proved by the IR and NYR spectral 

comparison. 

The next stage was the chain-elongation of Ba. For that purposs Ba was converted to the 

corresponding iodide 11 in 96 % yield via Sb in the conventional manner. - The synthesis of the 

sphingadienine (+)-17a from 11 is shown rn Fig. 3. Alkylation of the lithio derivative of 

propargyl alcohol THP ether with 11 was followed by the removal of the THP protective group to 

give an alcohol 12. Oxidation of 12 with MnO2 furnished an aldehyde 13 in 41 0 overall yield from 

11. Addition of 2-nitroethanol to 13 in the presence of K2C03 in HeOHS afforded a nitrodiol 14 as 

a diastereomeric mixture. Due to the instability of 14, its chromatographic separation into the 

erythro- and threo-isomers was unsuccessful. Conversion of 14 into the corresponding acetonide' 

was not successful either, owing to the retro-aldol reaction. The diastereomeric mixture of 14 was 
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(21-5 R=H fwythro) 
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Fig.3. Synthesis of the sphin~~~nine 2. 

therefore directly reduced with Zn and HCl. The resulting 15a was acetylated with Ac20 in MeOH to 

give 15b. whose EtOAc soln deposited a crystalline mass, m.p. 95.5-96.5'. in 24.6 % yield from 13. 

This was later shown to be (+)-threo-15b' (vide infra). -- The mother liquor was treated with 

He2C(OMe)2 and PPTS in Me2COtogive a mixture of (+)-16 and 16'. This was separeted by medium 

pressure LC over Si02 to give f+f-erythro-16 in 21.5 P yield from 13 together with (+I-threo-16' 

(4.7 a yield from 13). The assignment of the relative configuration between C-2 and C-3 of 16 and 

16' was made possible by ' - H NMR spectroscopy according to our previous observation. 9.10 The one 

with an equatorial -NHAc (&CCDCl,, 4.58 (lli, d, J=7 Hz, -CNCffCCH2-)I was the erythro-isomer (+)- 

16, while the other with an axial -NH& lg(CDCl,) 4.80 (1H. d, J=2 Hz, -CHCZCCH2-11 was the three 

isomer f+)-16'. The aforementioned crystalline (+)-15b' yielded (+I-16' up-on acetonlde formation, 

manifesting its threo-stereochemistry. Removal of the acetonide protective group of (+I-16 was 

effected by treatment with p-TsON in i-PrOH to give f+f-erythro-15b. Prior to the reduction of 

the triple bond, (+I-erythro-15b was treated with KOH in aq WeOH to remove the N-acetylgroup. 

The resulting (+1-erythro-15a was reduced with LAH to give (+I-erythro-17a (=B) in 43 % yield from 

(+I-erythro-15b. Similarly (+I-threo-L5b' yielded (+f-threo-17a' in 53 a yield. These two 

sphingadienine stereoisomers were separately N-acetylated with Ac20 in MeOH to give (+)-(4E@)- 

2,3-ervthro-2-acetamino-9-methyl-4,8-octadecadiene-l,3-diol 17b and its m-isomer (+)-17b'. 

The 'H- and "C-NMR spectra of these two products were compared with those of fj-acetyl-q-methyl- 

4.8-sphingadienine derived from the natural cerebroside la of S. commune.2 -- A part of the 13C-NMR 

data as shown in Table 1 indicated that the sample derived from the natural product possesses the 

erythro-stereochemistry. The 400 HHs 'H-NHR spectrum of (+I-erythro-17b was identical with that 

of the sample of 

sphingadienine 17a 

the natural origin. This concluded the synthesis of (+)-9-methyl-4,8- 

(=E). 

Carbon (No.1 natural Synthetic 22.6 MEis)& 
UxCl3, 100 MHZ) 6 

(C5C13, 
(+I-arythro-17b _ _ f+f-threo-17b' 

-CH20- (C-1) 62.19 62.1 63.7 
:CHN: (C-2) 54.36 54.5 54.9 
:CHO- (C-3) 74.48 74.2 72.5 

Table 1. 13 _ C NMR data of the natural and synthetic 
2-acetamino-9-methyl-4,8-octadiene-l,3-diol 

Synthesis of the ceramide lb. The remaining task, as shown in Fig. 4, was to prepare @I-2- 
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acetoxyhexadecanoic acid 19~ and to t+cylate f+)-17a with it. We therefore turned our attention 

to the preparation of @I-19~. We decided to employ an optically active amino acid (I$-18a a8 the 

precursor of the desired u-hydroxy acid (R)-19b (=A). (+)-2-Aminohexadecanoic acid 18a could 

readily be prepared by the conventional acetaminomalonic ester synthesis employing diethyl 

acetaminomalonate and n-tetradecyl bromide as reported by Gerencevic et al.ll This was converted -- 

to the corresponding g-chloroacetyl derivative (+>-18b, which was treated with Aspergillus amino 

acylase" to give (g)-18aand unhydrolyzed (&I-18b. Hydrolysis of (fl)-18b with dil HCl yielded 

(RI-lea, m.p. 233-236O. [Ql~6-21.00(AcOH). Deamination of (E)-18a in dll H2S04 was effected 

with NaN02 to give a hydroxy acid, which was immediately esterified with MeOH to give (R)-19a. 

m-p. 45.0-45.5'. [Uf~0-1.30tEtOH), in 52 % yield after chromatographic purification. The 

optical purity of (I&)-19a was 85 % e.e.as determined by the HPLC analysis of the corresponding 

(&I-a-methoxy-a-trifluoromethylphenylacetate (MTPA ester).13 This rather low e.e. value of (R)- 

19a might be due to the partial racemization in the course of the deamination, since the enantio- 

selectivity of the enzyme reaction was usually almost perfect.12 The ester (El-19a was hydrolyzed 

with KOH to give (Rf-19b (=A). m-p. 92-93'. [nl~0-2.9"(CHC13). tR)-2-Hydroxyhexadecanoic acid 

19b was a known compound isolated from wool wax,14-16 and a synthesis of its (S)-enantiomer by the 

mixed Kolbe electrolysis was reported by Horn et a1.l' -- Our recrystallized sample of CR)-19b was 

estimated to be of ca 90 0 e.e. by the comparison of its specific rotation (-2.9') with that of 

the natural product: [al, -3.2°(CHC13f.16 Acetylation of (RI-19b with Ac20 in C5H5N yielded (R)- 

19C. 

(51-15 R=H (=%I 

a R=cccli$zl 

NH2 

)I 
n-&Ha CO@ 

(Rf-1s 

B 
pCCH~l 

% 
K 

n-Ct&g CO$ie - "-Cm"JQJi 

(R&IX& (RI-1% R=H h&) 

5 R-AC 

0” 
(3-E + (RFE + n-CfllS OH i- 

w 

“Sg”,&+H 

NH 
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&I 
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Fig.4. Synthesis of the ceromide E. 

The next and crucial stage of the synthesis was the acylation of the sphingadienine (+)-17a 

with CR)-19c and the separation of the resulting diastereomeric mixture. The acylation was 

successfully executed in 46 % yield from (+)-17a by employing l-ethyl-3-f3-dimethylaminopropyl)- 

carbodiimide hydrochloride as the condensing agent. 18 The resulting mixture of 20a and lc was 

dissolved in CHC13 and treated with NaOH in MeOH for lh at room temp to give a mixture of 2Ob 

and lb. Chromatographic separation of the mixture over a Merck Lobar column gave 2Ob (22 8 from 

17B)r [a$ +10.6'(CHC13), and the desired ceramide lb (21 0 from 17a). m.p. 62-64'. [arl~1+6,40 

fCHC131. An authentic sample of lb was prepared from la by the method of Hammarstr6m 19 and showed 

m.p. 59-61D, [al~1+7.30+0.40(CHC13). Our synthetic lb was identified with the natural lb by the 

comparison of IR, Iii-NMR (400 MHz), "C-NMR (25 MHz) and HPTLC using three different solvent 

systems. The slightly smaller specific rotation of the synthetic lb than that of the authentic lb 

was due to incomplete resolution of (+1-L7a by the diastereomer separation, because we employed 

(Rf-19c of ca 90 % e.e. By simply deviding the [al, value of the synthetic lb with that of the 

authentic lb, our synthetic lb was estimated to be of ca 88 0 e.e. The final proof of the 
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identity of our synthetic lb with the ceramide lb of natural origin was its very strong fruiting- 

inducing activity on S. commune. --~ Indeed the specific activity of our lb (15,000 units/mg) was 

higher than that (10,000 units/mg)' of the natural cerebroside la itself. The diastereomer 2Ob 

was less active (2,000 units/mg). 

I" co"cl"sro", the structure la proposed for the bruiting-inducing cerebroslde of 

Schizophyllum commune was confirmed by synthesizing lb in 0.2 0 overall yield from 9 by a sequence -- 

of 19 steps. A rigorous proof of the absolute stereochemistry of la by synthesizing it from L- 

serine and D-glucose will be the subject of the accompanying paper. 20 we are currently continuing 

the synthesis of various analogs of lb m order to clarify the structure-bioactivlty relationship. 

EXPERIMENTAL 

Allhp3 and m.ps were unoorrected. IR spectra were meas& as films for oils or as KBr discs for solids cm a Jaf~c~ 
IRA-102 8 pectrometer. NNlZspxtra were recordedat NH2 withRISas anintern9lstandard on a Hitachi R-24A spectrometer 

unless otherwise stated. Optical rotaticms were mesa& on a Jasco DIP-140 polarimeter. 

Geranyl cyanide 3. pBr3 0x6 g, 0.33 mol) "as added dr0pwis.s to a stirred and oooled s&l of 2 (138 g, 0.90 rnol) in dry 

ether (400 ml) ccmtainiq C5H5N (3 drops) at -5'. lk stirring was cmrtinusd for 1 h at -59 Ihe mixture was thsn parred 

intoice-watsrafd extract& withether. me ether 6oln was washed with brine, dried (CaC12) Md -t.ratii"va~to -- 
give aude geranyl bromide (195 g). lhis was added dropwiss to a stirred sus~icm of NscN (45.0 g, 0.92 mol) in dry DNF 
(500 ml) at 00. After stirring for 20 h atrccmtemp, ths mixture was paved into i--water and extracted with ether. ll~e 

ether soln was washed with water, dried WgEO4) and axcentratsd in v*- 

(75.3 8) of 3, b.p. S1-S8°/0.15 mm (lit.5 b.p. 90-910/0.2 mm). 

Ihe residue was distilled to give 110 g 

This was employed in the next step without further 
purification. 

lkmogeranic a 4a. A sol" of KM (90 g) in water (1M ml) was added to a sol" of 3 (B3.0 9, 0.49 mol) in H&i WYJ ml). 

and the mixture was stirred and heated urder reflux for 20 h. ti solvent was remowxl in ~a_ Ihe residue was diluted 
with sat NaHcD3 ag and extracted with ether to remcvs neutral implrities. Ihe aq layer was acidified with 2 N-W1 axl 

extracted with ether. ?he ether soln was washed with brine, dried CNgSO4) and oa~~ent.rat& in M- Ihe residue was -- 
distilled to give S7_0 g (97d 9) of 4a, hp 114-124'/0.15 mm (lit5 b.p lW-109°/0.05 mm). ?his was employed in the 

next step withxt further plrificatiar. 

neUlyl hCmareranat.s 4h. Ne2m4 (W3.0 g, 0.71mol) was added droprise over 1 h to a stirred and ice-oxled mixture of 4a 
(905 g, 0.50 mol) and K2a3 (lm g, 0.72 mol) in dry Ne2cD (500 ml). lk mixture was stirred for 1 h at r-can temp ard 
heated tier reflex for 2 h Ihen, after cooling. the mixture was filtered and ths filtrate was oxcentratsd in vana -- 
Ihe residus was diluted with ice-water and extracted with ether. 

dried 04g904) and -trated & vacua 
'me ether soln was washed with sat Na2CD3 aq and brine, 

-1 
Ihe residue was distilled to give 92.0 g (94.3 B) of 4b, hp. 75-78*/0.3 mm) 

Umax 1745 (81, 1660 (~1, 1160 (8) cm 8 6 (Ccl41 1.60 (9H, br.s), 2.01 (4H. br.s), 2.92 (2H. d, J-7 Hz), 3.59 (3H, s), 
5.05 (1H. m), 5.28 (1H. t, 517 Hz11 GLC (5 B PSG 20M. 2 m column at 150 ): E/%=74.8/25.2; MS (70 eV) c/f 196 (M+, 

c12H1S02-1%.2S). 

lethyl ~S-epoxvh0mogsranat.s 5 NCPIU (83 0 puity, 36.2 g, 0.17 roll wa8 addaj pxticnwlss to a stirred and cmled soln 
of 4b (30.0 g, 0.15 mol)in CH2C12 (500 ml) at -lCk-5". The mixture was stirred for 2 h at -lD?.-5°and filtered. The 
filtrate was washed with water, sat Ns2CD3 soln and brine, 

chromatcgra@vx3 over Si02 
dried Qia2SD4) and oncentrat$ in ~a- 'lk residue was 

(6) cm -l8 
Eluticn with n-h--m (15:l) gave 25.5 g (7S.7 9) of 5, nI, L4676; W max 1740 (s), 1160 

b(CCl,) 1.20 (3H. 81, 1.22 (3H. 81, 1.40-1.80 (ZH, m). 1.63 OH. s), 2.16 (2H. t, J=7 Hz), 2.50 (1H. t, J-6 Hz), 

2.93 (ZH, d, J-7 Hz), 3.60 (3H, 81, 5.31 (lH, t, J=7 Hz). (Found: C, 67.79; H, 9.32. 

$1. 
Calc for C12HZ003: C, 67.89; H, 9.50 

Hethyl 7-hY.k0XY-4-methYl-3-heptenoate 6a. HI04Qi20 (L4 g, 9.4 mmol) was ajded TV a stirred and ice--l& soln of 5 
(2.0 g, 9d meal) in ether (SO ml). After stirring for 2 h, ths mixture was filtersd and ths filtrate was mncentrated in 
s lbs residus was dissolved in ple(3H (20 ml). To this soln was &jed NaLIH4 (0.4 g, 10 mm011 with stirring and iCe_ 
moling. After stirrirq for 1 h, ths mixture was pwell into ice-water, acidified with 2 N-HCl d extracted with ether. 

The ethsr mln was washed with water, dried (MgW,) and ccmcent.rr~ & vacua 'lhs residue was chrcanatcqra~ - SiO, 
Eluticn vith n-hexane- etoIc (4:l) gave la6 g (65.4 W of 6a. nI, 1.45741 "max 3400 W, 1740 W, 1655 (w), 1200 (81, 
1160 (s), 1050 (8) cm-') 6 (0X4) 1.40-1.85 (5H. m), 1.90-2.30 (ZH, m), 2.90 (ltl, s, OH), 2.95 (ZH, d, J-7 Hz), 3.50 (2H. 

t, J-6 Hz), 3.61 (3H. s), 5.30 (1H. t, J- 7Hz). (Pound: C, 62.60; H, 9.26. Calc for CgH1603: C, 62.76, H, 9.36 9). 

nethyl 7-tBYlW4-r&hYl-3-hept~te 6b. A sol" of p-T&l WI g, 10 mmol) in CX2C12 (15 ml) was added dropwise to a 
stirred & its-oooled soln of 6a Ul g, 58 mmol) in C5H5N (1.3 g, 16 mmol) & CX2C12 (15 ml). 'Ihs soln was stirred for 
16 h at rmm temp 'Ilx mixture was pcrved into ice-water and the CSi2C12 laysr was separated. 'lhs (H2C12 soln was washed 
with sat CuS3,. aatNaHCD3 and brine. dried (Na2S04) ard oarentrated in ~a- to give L76 g (9W *) of 6b. V max 1745 -- 
(8). 1605 (m), 1190 (s), 1180 (8) cm-'r 6 (CC14) 1.50-1.80 (5H. m, including 2.3H. 8, at 6 1.513). 1.96 (ZH, t, J=6 Hz), 
2.44 (3H. 81, 2.89 (2H. d, J= 7Hz). 3.51 (3H. 81, 3.96 (ZH, t, J- 6Hz). 5.22 (lH, t, J= 7Hz). 7.35 (2H, d, J=S Hz), 7.80 

(2H. d. J- @is). This was employed in the nail step witkut further plrificatia 

methyl 4-methyl-3-tridecenm te 7. A soln of n-C6H13ti (08 N, 200 ml, 160 mmol) was added dmmiss to a stirred a& molsd 
suspemsim of CuI (16.9 9, SS.7 mm011 in clry ethez WO ml) at -pW Ar. 

added a aoln of 6b (73 g. 22d mm011 in ethar (10 ml) with stirring at -70'. 
To the rssulting soln of (D-C~H~~)~C~L~ was 

Ihe stirring was ontinusd for 3 h at -709 
Subsequently the mixture was poured into sat Ni4Cl q. After stirring ths mixture for #) min. ths organic laysr was 
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separated. waehed with water. dried (NgW4) and -trated in vacua Ihe .mwidua “aa duma~aphul- sior Elutim 

with n-haxane-ether (1OO:l) gave 4.5 g (83.6 W of 7, &.4x Vmax 1745 (8). 1160 (8) cm-', 6KC14) 0.88 (3H, 
deformed t, J-6 Hz), 1.26 (14H, br..), 1.60 and 1.70 teach .s, total 3H (3:111, 2.00 (2H, br.t, J=7 Hz), 2.92 f2~, d, J-7 

Hz). 3.60 (3% sf, 5.28 Wi, t, J-7 Hzft GLC (5 * PEG 20X, 2 m, at 180') E/Z-3/1. (Found: C, 74.88~ H, 11.49. Calc for -_ 
C15H2802: c, 74.951 Ii, 11.74 rf. 

(E)-4-Kethyl-3-tridecen-l-a1 Sa. A soln of 7 WkO g, 66.6 mmol) in ether (So ml) was added dropwiae to a etirred ard ica- 
axlad suspensicn of LMI (3J g, 81.6 mmol) in dry ether (350 ml). After st.irrinJ for 4 h the mixtwx W(Y) pazxd intoO.5 
N Hcl (400 ml) andice. 'I% ether layer was separated, washed with water, dried (Na2904) ad cxmcmtrati in va- togive -- 
13 g of auk Sa contaminated with Sa': lhis was chromatogT.4~ ovar sio, Slut&n with n-pntana-ether (1O:l) firat 
yielded the tz)-isomer Sa' (2.87 g, 20.3 t), n,, 201.4545, Vmax 3350 (s), 1660 (w), 1045 (6) cm-18 ‘Si-NRR (0X4) 6 0.87 

$:H, deformed t, J-6 Hz), 1.23 (14H, br.s), 1.67 f3H, br.a), 1.75-2.40 (5H. a), 3.48 f2H, t, J-7 Hz), 5.10 (iii, t, J-7 Hz); 

Cm (25 Mfi& 0X13) 614.l‘ 227, 23.5, 2%.2, 29.4, 2%7, 315, 32.0, 62.6, 120.4, 13S.9; n*: (SiO,, develc& with n- 
&Wtana:etherzl:l) Rf 0.66 Wcur& c, 7933; H, 13.29. cslc far c14H280: 5 7a8r R# 13.29 W. 
the @)-isomer 8a (10.0 g, 70.5 $1, n,' 

Further elutim affosbe3 
1.45551 Vmax 3350 (8). 1660 (w), 1045 (8) cm-l, lH-NMR @X4) 6 0.87 (3H, 

deformed t, J=6 Hz), 1.23 (14H. br.s), 1.59 (3H. 81, 1.95 (2H, m), 2.19 (2H, q, 517 Hz), 2.92 (ltl, br.s, OH), 3.48 (2H, t, 
J-7 Hz), 5.10 (lli, t, J-7 Hz); 

119.5, 139.28 TLC GiO2, 
13C-NHR (25 MHz, CDCl3) 614.1, 16.1, 22.7, 28.0, 29.4, 29.6, 31.5, 31.9, 39.8, 62.5, 

developed with n-pentane:etherl:l) Rf 0.W. (Found: C, 79.25r H, 1338 Calc for C14H2S0: C, 
79.18~ H, 13.29 II), 

2-!4ethyl-2-~e&ene-l,5-diol diacatata 1Ob. s"02 W.0 g, 162 mu&) was added to a soln of 9 (22.0 g, 155 mm& in 95 i 
W (xx) ml) and the nixhire w** stirred a& heated W&r reflux forlh. After axllins. the sQ1ventwas rsWWxl& 

v(IM lberesidue wasdilutedwithitx-waterard6xtracted withether. ?he ethermln was washed with fatNdKX13 aqd 

hhm, dried (MQS04) and ancentratd in va- Ihe residue was dissolved in lW (100 ml) and water (103 ml). lb thie was 
&W. NaElH4 (3 g, So mwl) with stirring and i ce-ccolinq, l% soln was stinxd for 10 min. ~tralized with &%?I (co 7 

ml), diluted with ice-water ard extractecl with ether. 

(nssa,)and 

?he ether soln was washed with sat m3 aq ard brine, dried 
ccmmntrat.35 in vacua nu! residue 1Oa (22 g) was dissolved in C&N (40 ml) and treated with Ac20 140 ml). 

ltresoln was etirr&for 2Oh at roan temp It was then l;arred intoice-watar a& extracted with ether. lk ether s&n 

was washed with 2 N-RCl. sat t&MB3 eq a& brine dried 
14 

fHgSDq) and concentrated inva- lbe residue was distilled to -- 
give 11.8 g (38.0 6) of lob, bp. 95-96e/5 mmr nD 1.4375; V max 1750 ts), 1240 (sf, 1030 (sl cm-', 6 KDC13) 1.66 13H, 

br.s), 2.03 (3fi, s), 2.06 f3H. 8). 2.38 (2H, q, J-7 Hz), 4.06 (ZH, t, J-7 Hz), 4.44 (2H. br. 8). 5.44 (lH, t, J'=7 Hz). 
(Found: C. 59.90; ?I, 8.01. Calc for C10H1604: C, 59.981 ii, 8.05 a). 

(B)-4-Methyl-3-tridecen-l~1 8a. A aoln of Li2C%C14 in TW (0.l H, 20 ml, 2 mmol) was added to a stir& and axled soln 
of lob (9.5 g, 475 mmol) in THF at -20°um%r Ar. m this was added over 30 nin a soln of n-CSH17MgSr in lliF (70 ml) 

prepx& from n-C&~ (26.0 g, 135 mm&) and MS (4.0 g, 165 mg atan). 'I% mixture was stirred for 3 h at - temp. then 
pxlre3. int5ice-satMi4C!l ag. a& extracted with ether. lk ether soln was washed with brine, dried t@QS34f and cukcen- 
trated in vacsx% A soln of KM (3 9) in N&H flOO ml) was &led to the residue and the mixture was stirred for 20 h at 

mtemp It was then v& into ice-water anl extracted with StCW. Ihe EtcAc eoln was washed with brine, dried 

Wsso4) d oncentrated in va- l%e residue was &rcmmtagra&d over Si02. -- Elutim with n-he&%e-ether (1O:l) yielded 
9.5 g (94.2 $1 of Sa, whose Fhysical proparties were identical with those described Fpwiarsly. 

(E)-l-Icd?4-methyl-3-tridecena 11. p-'&Cl (6.7 g, 35.3 mmol) was added to a eoln of 8s &O g, 23.!5 mmol) in C5H5N (60 

ml) vith stirring and ice-cooling. l%a soln was stir4 for16h at xaxn tamp Ihs mixture was pur& into ice-water a& 

extracted with ether. l%e ether soln was washed with 2 W-Xl, satHaHC03 agamdbrine,dried CnasO,) and anc‘antrata%l& 

F ?he residual cn& Sb (9.0 gl wd8 diseolv& in Me202 (50 ml). To this soln was added NaI (7.l g, 47.4 mmol). Ihe 
m~xturewas stirred for 18hat room temp. pxredintoice-water&extract& withether. lbeethar~olnwaswashedwith 

Na,S,O, aq ard brine, dried fW@3,) and ancentrated in VaRys 'Ihe residue in n-hexane wa8 paase;l thrqqh a short column -- 
of SiO, (5 x 5 cm). Removal of the solvent gave 7.3 g W&2 %) of 11, &.4924r v rax 1660 (w) cm , 6 (0x4) 0.87 (3H, 

deformed t, J-6 Hz), 1.25 (14H. br.8), 1.56 (3H, 81, 1.75-2.10 (2H. m), 2.45 (2H, q, J-7 Hz) , 2.95 (2H. t, J-7 Hz), 5.00 

Ui, t, J=7 Hz). lhis wa8 employad in the next step without further pxificeticn. 

(E)-?-Bfethyl-6-hexad~zn-2-~n-l-ol 12 A soln of n-E&i in hexane (1.5 M, 70 ml, 105 mm&f was a&W &qx#ise to a soln of 
cU~KZi201+IP (17.0 g, 121 mmol) in Tw (83 ml) with stirring a& cmling at -15%-10°urder Ar. After stirring for l.5 h at 
-15%-W, a soln of 11 (13B g, 40.3 mmolf in HHPA (SO al) was added with stirrizq and mlirq at -lSZ-lo*. The stirring 

was amtim& for l5 h at -1sOand another 1.5 h at 00. l%emi.xture w*8 then* intoice-w.sterandextrafztxxlwith 
ether. lbeether ealn wan washed withbrine,&ied (t4993q) end cuuxntratzd inva- Ned (100 ml) and- Ug) ware -- 
added to the reeidua ka 7 g) and the rtiting soln was stirred for18 h atrcom temp It was then prrredintoice-watex 

andextracted with EMl\c Ihe Stnx mln was wa8h& ~ithsatNaH03~aqandbrine, dried (nFB0q) andconcentrated~vacw. 

7Be residue wzw chrcmatcgra@xd - Si02. Eluticm with n-m-ether (1O:l) gave 447 g (44.3 \) of 12. s lA69or 

Vmax 3360 (s), 23CO iwf. 2240 (wf, 1660 (w>. 1140 (m), li%J (81 cm-$ 6VX1,) 068 (3H, deformed t, J=6 ii& L25 (14X, 
br.s), 1.58 (3H, a), 1.62-2.30 (7H. in), 4.12 f2H. d, J-6 Hz). 5.11 (1H, t, J-7 Hz>. (Fourx\: C!, 81.731 Ht 12.18. Calc for 
C&&,Oz C, 8153; H, 1208 0) 

(E)-7-Nethyl+-hez~ksn-2-ynal 13. Mm2 W.0 g, 115 mmol) was added to a a0l.n of 12 (950 mg, 38 mmol) in pet etber (30 
ml). 'Ihemixhvewaa etirredforlhatroomtemp It was then filtered aml W2 on the filter whs washed ply with 

pet ether. l%ecombinadfiltmtearxlweehingswere cmcxmtrated in MCUO to give 870 mg (924 b) of 13, s l-46761 vmax 
2290 W, 2210 (ml, 1675 (s), 1135 (ml cm-'r 6 (aXn3) 0.W tui deformed t., J-6 Ii& l.23 WR, tpYg), l.60 f3R. 8). L&2- 
WS (2H. m), '2r7-2.45 MS, in). 5.l2 (lH, t, J-7 Hz). 9.21 (lIf, eh TK CSiO,, &v&W with n ilexarm-ether-2:11 Sf W8. 
l%is wae employedinthenextstepwithcut further p_uificx+tim. 

5 diaswic mixture of (E)-2-a~~~ethyl-8~~-4-~3~01 (+I-1%. A aoln of 13 (650 mg, 262 mm& -- 
and2nitroetharol(32Omg. 351mmol) i.nMeH (2ml) w~addedtoaetirredandi~~lejsuspazsiDlofdryRZCD3 (28 mg, 

0.2 mmol) in WeoH cl.0 ml). 'lhe mixtux wae stirred for 2 h and then neutralil*lj. with CQIC Hcl (42 mg) in lleoH (1 ml). It 
wae thw onrsntrated in Mcuo k&h temp <4Q?. Ihereaidue w(u1 partitimedbetweanicerater (20 ml) ard ether (Xl ml). 

?he ether layer wa8 separated, washed withbrine, dried 04gs)q). and oooaatratexl in MM to give (2>-14 (1.0 g) as * pale 



Synthesis of (4E,8E,2S,3R,2’R~N-2’-hydroxyhtxadsaoyl-9-me~yl~,8-~~n~ie~ne 2375 

yellow ail. Zn powder (LO q) & cux Hcl (3.8 ml) verc added prtianwiae alternatively ovee lh to a stirred and ice- 

ccoled aoln of c+,-14 (Lo 9) in EtJm (3 ml) at o”. Ihe mixture *as filter& Md the solid on the filter wae washed with 

EtM (3 ml) snd water (2 ml). 'Rsc combined filtrate anl washings were made alkaline withlON-tWM aq Md extracted with 

ether. ltm ether 901" was washed with brine,dried WgS04) d uacentra- in VacuD to give (+)-lk (960 mg). llIis van -- 
dissolved in WecH (M ml). Ac20 (5 ml) wae added to the soln and the mixture we stirred for 20 h at rcan tamp It was 

thenpruredintoice-waterardextracted with ether. -ether soln was washed with aatNaKlJ3 aqardbrinc,&ied tMqSJ4) 

and -trated inMan -- lW re8ie.e "ae dissolved in !ztAk (3 ml) and left to SW in a refrigerator to give (2)- 
~15b'aa ayetzd.9. Rle did wa0 collectedcma filterandrecryatallizadfmm Ewe to give 226 nq (24.6 l from 13) 

of (+Mhreo-l5W, m.p 955-96.53 -- Ihe mother liquor we.8 ctvomatapqhed over Si02. Slut&m with StoWC6H6 U:l) gave a 

mixture of m & three (+)-15bb(260 mg), which wa.s employed in the next acetmide fonnaticm step, (+kthrea-l5W 

showed the following pqmrties: Vmax OcBr disc) 3360 (8). 2260 (w), 1670 (s), 1590 (8L 1060 (a), 995 (8) anqi6k3) 

0.85 (3H. deformed t, J-6 Hz), 1.24 (14H. bra), 1.55 (3H. s), 2.01 (3H, a), 1.75-2.30 (6H, m), 3.60-4.10 (4H. ml. 4.20- 

4.70 (ZH, ml, 4.90-5.20 (1H. ml, 6.56 (1H. d, J=8 Hz). 
H, 10.61; N, 3.99 %). 

(Pound: C, 72.00~ H, 10.581 N, 4.02. Calc for C21H3703N: C, 71.758 

Tvo stereoisomers of --- --- _ (E)-2-acetamino-9-methyl-8-octadecen-47m --- 1,3diol acetaxi& (+krythro-16 G (+kthr~rl6.' 
IQI~~CKXI~)~ (2 ml) Md PPlS (3 mg) were added to a aoln of a distereaaeric mixture of (+I-15b (260 mg, 0.74 mm& obtained 

as the nuther liqux after the -al of the uystalline (+kthreo- 15b') -- in 14e2CXJ (10 ml). nlemixhJrewas.¶t~and 

heat& un3er reflex for 30 min. Itwasthenpauedintoickwater~extractedwithethar. l% ether solnwas washed 

with satNWOD3 aq and brine, dried (HgS04) Md amcentratej in vacua. l% residue was &xnnatngraphed OITer Si02 (Me*, -- 
Art 7734) under medium prasa Slution with C6H6-EXOk (2O:l) yielded (+M.hreo-14 (48 mg, 4.7 l from 13) as the earlier 

eluded isomer & (+)-eryvUrrlB (220 rq, 21.5 a from 13) .a* the later eluti isomer. 

oil, 11~~1.48351 Umax 3370 (a), 2260 (v), 1670 (8). 1530 (8). 1380 (s), 1200 (6). 

(+kthreo-16' was oMai.ned a8 an 
- -1 

1085 (8) cm I 6CCLX1,) 0.87 (3% 

deformed t, J=6 HZ), 1.24 (14H. bra), 1.46 (6H. s), 1.56 (3H, 81, 2.05 (3H. a), 1.70-2.40 (6H. m), 3.62-4.20 (3H. m), 4.80 

(1H. d, J-2 Hz), 5.&l (1H. m), 434 UH, d J=8 Hz)) TIC (Si02, developed with C6H6-StCAc=l:l) Rf 0.34. (IYaM: C, 73Li$ 

H, lQ61r N. L45. Calc for C24H410$k C, 73.61; H. 10.55; N, 358 9). (+)-eel6 was also obtained as an oil, nO 

1.47551 Vmax 3350 (s), 2260 (w), 1670 (s), 1550 (8). 1380 (8). 1200 (s), 1165 (61, 1080 (8) cm -', bWXl,, 0.88 (3H. 

deformed t, J-6 Hz), 1.26 (14H, br.s), 1.43 (3H. s), 1.58 (6H. s), 2.02 (3~. s), l-82-2.40 (6H. m), 3.65 (1H. dd, J=6 and 

10 Hz), 3.72-4.07 (1H. m), 4.25 (1H. dd, J-2 and 10 HZ), 4.58 (1H. d, J-7 Hz), 5.05-5.30 (lti, ml, 6.52 (1H. d, J-8 Hz); TLC 

(Si02, developed vith C6H6-EtOAc=l:l) Rf 0.28. 

10.551 N, 3.58 %I. 

(Pound: C, 73.621 H, 10.441 N. 3.58. Calc for C24H4103N: C, 73.611 H, 

Previously cbtained crystalline (+kthreo- -- 15b' (10 mq) gave (+)-16' (10 mg, 91 0) in the same manner as 

described above 

(E)-2,3-erythro-2-Acetamirhz-9-methyl-8x&&ecen-4-yme-l,3~iol (+)sryulralSlb p-TK+l (M mg) was added to a sol" of 
(+)-erythro-16 (200 mg, 0.51 mmol) in i-PrCM (15 ml). The mixture W.WI stirred and heated at 40'for 40 min. After 

cooling. the mln was neutralized with 28 l H13 aq and conoentratedin vacua lhe residue was prtitioaed between ether -- 
and water. Ihe ether soln wan separated. dried (w4) ard oncentrated~vaN@. me residue waschranatoqraFhed- 
SiOr Eluticm with C6~6-pc (3:l) gave 141 mg (75.8 W of (+)-ee15b.~gL4861r Vmax 3360 (s), 2250 (~1, 1650 

(s), 1550 (a), 1050 (8) cm '8 6 (CDC13) 0.88 OH, deformed t, J=6 HZ), 1.27 (14H. bra), 1.60 (3H. s), 1.80-2.40 (6H, m), 

2.05 OH, s), 3.55-4.30 (5H. ml, 4.50-4.75 (1H. m), 5.05-5.28 (1H. ml, 6.17 (1H. d, J-8 Hz). (Found: C, 72.08; H, 10.35; 

N, 4.23. Calc for C21H3703N: C, 71.75; H, 10.58~ N, 4.02 t). 

(E)-2,3-threu-2-Acetamimethy1-8~-4~-1,3-dio1 (+hhrm-15b'. -- A s0l.n of IYIMX (1 mg) and (+Mhreo-16' 
(16 mg, 0.036 ~1) in i-ProH (2 ml) was stirred and heated at 4O'for 30 min. After cooling, the sol" was neutralized with 

dil MI3 aq, and ancentrated in V~NO. l% residue was witi& between ether and ice-water. Ihe ether layer was 

sepsrated and the aqlayer was Extracted with ether. ?he combined ether 801" waa dried CHSSO,) ard ooncentrati in va- -- 
to give a solid, which was triturated with n-hexane to qive (+I-threo-15b' (10 mg, 70.0 r), m.p. 95.5-96.5'. Its IR 

spctrum was identical with thceedescribed pzviasly in this paper. 

(4E&B)-2,3-eW_hro-2-Amino-9-m&hyl-4,8~iene-l,3-diol (+)-17a. N-KOH aq (2 ml) was added to a sol" of (+)B- 
15b (122 mg, 0.35 mmol) in HeOH (5 ml) and the mixture wa8 stirred and heated under reflex for 6 h It was then paved 
into ice-water and extracted with ether. 'Ibe ether soln wa.g washaM with brine, dried (14e4) and ancentrated in va~o to -- 
give (+hrythml5a (113 mg). 
mmol) i, lTtF (7 ml). 

'Ibis was diesold in 'IXF (3 ml) ard added to a stirred suspeneim of LW (100 mg, 2.6 

lk mixture was stirredandheatedunder reflur for 6h It was theniceccxAed, and theexcess IAH 

was destroyrd by the successive addition of water k3.l ml), 15 a N&l aq VU ml) and water (0.l ml). Ihe mixture was 
filtered, and the filter-cake was washed with Iw. Ihe combined filtrate and washings were -tratej.inva- nE 
residue was chromatogra~ over sio2. Elutian with W13-HecH (3:l) gave 46 rq (426 a) of (+I-lfa, 1$7iiXU max 

3400 (a), 1675 cm), 1600 cm), 1030 (8). 970 (m) cm-'$ d (103 Mlz, a~Z1,) 0.85 (3H. deformed t, J-6 Hz), L24 (14H. a), I55 

OH. 8), 1.80-2.20 (6H. m). 2.40-3.00 (5H. m), 3.50-3.70 (ZH, ml, 3.88-4.08 (1H. m), 4.92-5.10 (lH, m), 5.38 (1H. dd, J=16 
and 6 Hz), 5.68 (1H. deformed dt, J-16 and 6 Hz). (Pound: C, 73.171 H, 11.72; N, 4.56. Calc for ClgHJ702N: C, 73.26~ H, 
11.971 H, 4.50 \). 

(4E,BE)-2,3lAreo- 2-Amino4methyl-4,8-o&adiene-~3-diol (+I-17a'. In the aame manner asdeecribedaboveforthe~para- 
tion of (?I-17a. (+)-15b' (180 mg, 0.51 mmol) gave 84 mg (52.7 t) of (+I-17a'. m.p.63.0-64.0°(recrystallized from n- 
harane), vmax oar d..iBc) 3440 (s), 1680 (w). 1605 (81, 1055 (s), 1040 (s), 975 (8). 950 (8) cm-18 6uJJ nHz, arl3) a86 

(3H. deformed t, J-6 Hz), 1.24 (14H. a), 1.56 (3H. 8), 1.83-2.18 (6H. m), 2.52-2.92 (5H. m), 3.49-3X.0 (2H. m), 3.97 (1H. 
t, J-75 Hz), 4.92-5.12 UH, mL 5.40 UH, dd. J-16 and 6 Hz), 5.70 WI, deformed dt, J-16 and 6 Hz). (panrl: C. 73.46; H, 

11.87; N, 4.56. Calc for ClgH3702N: C, 73.26; H, 11.971 N, 4.50 t). 

(44~)-2~3-arRhm2-Acetami~~9-methyl-4.8-octadienl (+)-17h A aoln of (+)-l7a (36mg, 0.l2 mmol) in ~“ZO (ok 
ml) ard I4eCm (2 ml) was stirred for 18 h at rocm tamp After deatmying 
mixhxe wae extracted with ether. 

the exoeM hc20 with 5 . N¶kD3 aq (10 ml), the 
lhe eumr aoln was washed with brine, dried oQsO4) alxl onrrnteatedinvaan lbe -- 

resichre was chrc&ecqraphpd- sio2 !Zluticn with C6H6-ebM" (1:l) funi&& Xl mg (73.4 W of (+I-17b aa an oil, 4' 
1.48351 VmaX 3#x) (s), 1640 (8). 1540 W. 1045 (a), 965 (8) cm-', +i+-HR (400 UHZ, -3) 6 088 Kili, t, J-7D tkiz), L24 
(12H. br.8). 1.36 (2H. m). 1.58 (3H. 81, 1.94 (2H. t, J-8.0 HZ.), 2.03 (3H. s), 2.08 (48, bra), 3.50 (1H. bra), 3.58 (1H. 
bra), 3.68 (1H. deformed d, J=ll.O Hz), 3.88 (1H. dt, J1-7.6 Hz, J2-3.8 HZ). 3.92 (1H. dd, Jl-11.0 Hr. J2-3.8 Hz), 4.30 
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flli, bra). 5.09 flH. t. J-6.0 HZ). 5.53 (lfl, dd. J1-15.6 Hz, 32~6.4 lit). 5.79 (lx, ddd, Jl-15.6 Hz, 52-6.4 Hz, 53-5.5 Hz), 
6.55 (1H. d, J-7.0 Hz); 13C-NMR (22.6 MHz, CT+) 6 14.0, 15.E. 22.5, 23.1, 27.5, 27.6, 29.4, 31.8, 32.4, 39.6, 54.5, 
62.1, 74.2, 123.0 

i 
128.9, 133.6, 136.2, 171.1. These Iii- end l3 C-NHR data were identical with those reported for 17b 

derived fran la. (FCUZXk C, 71.221 H. 11.03; N, 4.03 Calc for C21H3g03N: C, 7L341 R, llJ2: N, 3.% St. 

~4E,SE~-2,3-thre3-2-~e~m~e~yl-4,S~~-l,3~iol (+)-17b+. A eoln Of (+,-17a' (45 mg, 0.14 mmol) in AC20 @.I 
ml) & M&i (2 ml1 was stirred for 18 h at - temp After dasDcqring the axcees Ac20 with 5 t -3 q (10 ml), the 
mixture wa* extracted with ether. 'Ihe ether soln wan washed with brine, dried MyS04) and anceI¶t.Ka~in".¶cu* na 
residue w&8 recrystallized from EtMm-heuw (1:2) to give 45 mg (8S.l 8) of (+I-l?b', m.~p S&C-S71)', Umaw (KEh disc) 
3300 fs>, 1645 fs), 1530 Is), 1040 (8). 960 (8) .nl -I 'H-WWR (90 WHz, CXC13) 6089 f3H, defozred t. J-6 Hz), 3.27 &Wi, ) 

sf, 1.58 (3H. e), 1.85-2.30 (6X. m), 2.03 (3H, sf, 3.30-4.05 (5H. ml, 4.20-4.50 (lH, m), 4.95-5.25 (iii, m), 5.47 (IS, dd, 
J-16 and 6 Hz), 5.81 (1H. deformed dt, J=16 ard 6 Hz), 6.37 (1H. a, J=7 Hz.)! 13C-W?lR (22.6 MHz, cDc13) 6 145, 15.9, 226, 

23.3, 27.6. 28.0, 29.4, 31.9, 32.5, 39.6. 54.9, 63.7, 72.5, 123.2, 129.2, 133.6, 136.2, 171.6. (Pound: C, 71.14; H, 11.06; 
N, 3.95. Calc for C21H3Q03N: C. 71.341 H, 11.128 N, 3.96 a). 

(t)-2-Ami&~x&ea~ic acid (+)-1Sa. Diethyl acetaminomalolate (65.3 g, 0.3 mol) in aba EMI (150 ml) was added to a eoln -- 
of EtC?& iprepared fmn 6.9 g (0.3 q atomf of Nal in abe BtM (150 ml). lb this was EM& l-bmnotatmdecane (1M) g, 0.36 
in011 and the mixture was stirrej. and heated rndar reflex for 18 h. ?he solvent was remcnn5j. in vacua ‘I~B residue wa8 

diluted with ice-water ard extra&M with ether. ?hs ether soln wae ancentrated in vacua 'Ihe residue wae mixed with 
tax K!l (150 ml) and water (So ml). 'IBe mixture was etirnd ard heated uxkr reflw far 6 h, diluted with water 1460 ml) 
arc3 further heated urder reflex for 18 h After cooling, 28 * WR3 q was added and the precipitate3 (+)-1% was collected 
cn a filter. HIM solid w(u) washed with water, MeCJI and ether, and dried ovex P205 to give 66.8 g (8l.9 a) of (+)-l&a, m.@ 
221-2239-j C1it.l' rq~ 220-225'1, Vmax (nujol) cd 3OC+2750 &r.&, 2100 (w). 1655 (sf, 1620 (a), 1600 (~),I580 fs). 
1510 (81. 1415 (sf, 1340 &I), 7l5 (In), MO (mf cm-'. ?his was employed in the next step witit furthex prificaticm. 

ff)-2-0krcacet.¶min ecanoic acid C+)-1Sb. Clat2CkXl (7L2 g, 0.63 mol) a& 2 N-&&Ii aq (300 ml, 0.6 mol) were a&ied 
over 1 h dropwise and altefnst~y to B soln of (+I-1% (57.0 g, 0.21 molf in 2 N-NaOH aq (500 ml, 1.0 mol) and 

tEXCW2~2)20 (40 ml) with stirring ti ice-ccolirq at lo". After stirring for 1 h the mixture was acidified with - 
In. 'Ibe precipitated solid was collected on a filter. and dissolved in hot EtfXc (1 1). The insoluble (+I-1Sa W.0 g, 
19.3 9) was filtered off. The filtrate was washed with water, dried (MqE04f am.3 concentrated in vacua Ihe residual solid -- 
was recrystallized from n-hexane to give 37.0 g (62.6 Q based on the cw c+t-l&t of t+)-leb, hp. 97.0-99.0.. 
Vmax(nujo1) 3360 (ml, 1725 (8). 1600 (a), 1555 (a), 1140 (m) cm-'! &tCOCl,) 0.87 (3H. deformed t, J=6 Hz), 1.24 (24H. 

bra), 1.60-2.00 (2H, m), 4.08 (2H, s), 4.40-4.80 (IH, m), 7.06 flH, d, J-8 Hz). 9.54 flH, br.sl. (Found: C. 62.42~ H, 

9.871 N. 3.98. Calc for C ISH3403NC1: C, 62.14~ H. 9.651 N, 4.03 9). 

E&ymatic resolution of C+_)-18b with amino acylds& Amino acylase ffrm Rsparg -- -- illus, 10,aoO mit/g, lkkyo Kasei Ca, 5 g> 
and coC12 (10 mgf were added to a aoln of (+I-18b 06.0 g, O.lO3 mol) in water (4 1) ad.justaI to p 7.3 by the addition of 

NaCU. Ihe soln was left to stand for 44 h at 37: Ihe precipitated crystalline @)-lf3a was collected cm a filter, washed 

with Heal and ether, a-d dried over P205 to give 14.0 g (quantitativ$ of @I-lBa, m.p 234-236", 1(1.1;46,2l~3%=0.1, 

ACOW; vmax(nujol) 1575 (a), 1510 fs). 1405 fn). 1320 (ml, 720 fm) cm . (Found: C, 70.51; H. 12.18; N, 5.03. Celc for 

C#3302N: C, 7080: ii, 12261 N, 5.l6 %I. ‘Ibe filtrate c&aired after removal of @)-1& was acidified with 3 N-RCl. Ihe 
precipitated solid was collected on a filter, ard dissolved in EtCAc (1 1). 'Ihe insoluble materiel was filtered off dM 
the filtrate was concentxeted in vacwo. ?he residue was recxystallized from n-Kane to give @J)-18b (15.5 Q, 86.l Q) in.@ -- 
87.0~89.0'. t ul~-2S~Yk¶5, cHc13). m IR and NMR spectra of (iJ)-1Sb were identical with those of t+)-1%. (Fand: 
C, 62.07; H, 9.75, N, 4.01. Calc for C18H3403NC1: C, 62.141 Ii, 9.851 N, 4.03 8). 

(RI-2-Aminahexsaecanozc acid (R_t-lS& A mixture of CR)-18b and 4 N-SC1 (150 ml) wa8 stirred and heated u&r reflux for 3 

h After cooling, the m=e was neutralized with 28 8 Ml3 ag. Rp precipitated solid was collected cm a filter, washed 
with water, WeOH and ether, and dried over P205 to give (fJ)-lea (12.0 g, 99.5 6), m.p. 233-236O. [a 1~6-21.0"(c-0.1. 

AccHf. Its IR spxtrum was identical with that of (Et-l&a. Wound: C, 71.09091 H. 1Wlt N, 5.20. C&c for C16H3302N: C. 

70.801 H, 12.26; N, 5.16 01. 

Methyl fRl-2-h@roxyttaadeamate (Rf-1%. A soln of m2 (l.52 g, 22.0 mmol) in water (17 ml) was added drop&se to a 

so1.n of OJ)-l& (3J2 Q, 1l.l mmol) in 2 N-HP4 (20 ml) over 2 h Warming wa8 necessary to maintain the soln w, 
which might have caused mrtial racemizaticm, lbe mixture was stirred for 2 h at Booand for 18 h at rcum temp It was 

then e.xtracted with ether. ?he ether mln wa* concentrated in vacua l'be residue wa8 dissolved in C6R6 and ourcBntrated -- 
in vacua to remove water. -I_ Ihe residual crude @I-1Qb was mixed with MeM (30 ml), C6H6 (40 ml) and - Hcl (3 -1. 

Ihe soln was stirred an3 heated wxler reflux for 3.5 b cooled, pwedinto brine and extracted with ether. Tk ether aoln 

was washed with brine, dried fNaF4) and concentrated invacuo. ltm residue was chroma~aphed oyer SiO, Elution with -- 
n-hexan%-et.her f4Ozll gave C @l-l%, which wa8 recrystallized from n-hexane to give l&5 g (52.l %I of (4-l&~, m.p 

45.0-45.50, [a I,‘“- 1.3O'(c=2.8, EtOH) l1it.l' m.p. 45-46'1 I a12’ -1.5°(c-10, EtOH)II Umax(nujo1) 3350 (bra), 1735 
(~1, 1275 (91, 1215 (ml, 1200 (m), 1130 cm), 1120 (ml, 1095 cm), lO& (ml, 720 (III) cm-'i &taXX,) 0.90 (3H. deformed t, J- 
6 Hz), 1.23 (248, br.a), 1.50-1.80 (2H, mf, 2.72 (Xi, d. J-6 Hz, OH), 3.78 (3H. 8). 4.00-4.30 (lli. m). The optical purity 

of (R_)-19a was estimated by the RPK analysis of the correspxxlirq CR)-Wl'PA eeter (Column, Partiail 5, 25 cm x 4.6 mmr 
Solvent. n-hex.anea-Wa :lOO:l, flow rate LO ml/min) Rt 124 min (92.6 U, 14.9 min (7.4 a). lharefore cur (I+19a 

was of 85.2 6 ea. 

(R)-2-&drcaybaadeanoic acid (RP19b. ICC%4 (32 mg, 0.53 mmol) ~88 added to a mln of @I-l% (150 mg, 052 mmol) in 95 * -- 
Stai (5 ml). Ihe mixture was stirred and heated unfer reflux for 30 nin, ani ooncentrati in vacua ?he residue was -- 
acidified with 2 N-EC1 arki extx.%cted with ether. Ihe ether ~oln was washed with brine, anrt ocncentratedin va- lke. -- 
residue was dissolved in C6H6 and cmcentrated in vacua 'Ihe residualmlid wa8 recrystallized fnnn n-baane (8 ml)-Me2CD -- 
(1 ml) to give 134 mg (94.0 *) of @)-19b. m.p. 92-93'; [U )~"-2.90(c-1.03, CHC13) Ilit.16 
tCXC13)l. Frcs~~ the specific rot&km, tax fRf-19b was estimated to be of 9Qs N ea 

m.p. 93.3-93.5Os f (J ID -3.2O 

Vmaxklujol) 3460 (8). 3430 (In), 
1750 (a). 1730 (8). 1260 (81, 1135 (a), 1100 (91, la35 (s), es0 (ml, 720 (m) cm-l, 6 nC13) o.S$ (3R# deform& t, Jd Hz), 
1.24 (24H. bra), 1.40-1.90 (ZH, ml, 4.10-4.40 (1H. in), 6.60-7.00 (2H. br, OR and C02H), This was employed in the next 
step witbaat further ptrificatioh 



Synthesis of (4E,8E,2S,3R~R)-N-2’-hydroxyhcrudecanoyl-9-methyl~,8-~~n~ienine 2317 

(4B,EE,ZS,3R,Z'R)-N-2'-Hydroxyhexa~l-2-amirrr9-methyl-4,8oceadecadi ene-1,3diol lb ad its (48,8E,2R,3S,2~)-isomer -- 
X&h w20 (2 ml) was added to a aoln of CR_)-19b (132 mg, 0.4E mmol) in C5N5N (4 ml). 'I% mixture wan stirred for 16 h at 

mxntemp Itwaa thendiluted withioe~aterardext.racted withether. 'IheetharsolnwaswashedwithZN-MClardbrine. 

EtcH ka 5 ml) was added to the ether e&I, ard the aoln waa anosltrated in va- TD the residual @)-19x2 were added -- 
(+)-17a (76.5 m9, 0.25 mwl), !ZtN-CW0i2)3NMe2 Hc1 (250 m9, L3 mmol), Cli2C12 (20 ml). Mea4 (20 ml) Md lleM (3 ml). The 

mixture was left to starxl at @far 22 h It w.as then diluted with ether (100 ml), washed with eat rWKY13 aq, brine, N-1 

and brine. ard ccncmtrated in va0.u. Ihe residue was duamatn9ra~ wer ,Sioy 8luticm with -'p"6-8t.IXc (1O:l) gave a 

mixture of 2Oa and lc (68 rrq, 45.6 8 frcnn (+)-17aa). vmax 1740 (8). 1720 (81, 1655 (~1, 1555 (a) cm i TLC (Si02, developed 

with C6H6--3:7) Nf O.yZ lhia w.38 dissolved in auX3 (10 ml) ard mixed with NaCSl (240 mg) in H&i (10 ml). The 

mixture was stirred forlh at room tamp It was then diluted with ice-water (30 ml) and extracted with CX13. l%he cHc13 
soln was axxentrated in va0.n and the residue was chminatcqra@xl over a klerdc L&&column (Li -- 
Elution with cHc13-l4eM W&l) first yielded 20b (31 m9, 

&gre&i60, 40-63 urn). 

223 * from c+,-na, as a gum, I al, +10&Y&54, az13); 

"max 3350 (brs), 1655 (s), 1530 (8). 1085 (8). 1045 (8) cm-l, kNMl7 (400 MHz, CZCl,,6 0.87 (6H. t, J-7.0 Hz), la-l.45 

(40H. m), 1.58 (3H. 8). 1.95 (2H. t, J-7.5 Hz)), 2.08 (4H. bra), 3.14 (lH, bra), 3.27 (1H. br.8). 3.34 (lH, br.6). 3.69 
(Xi. deformed d, J-11.0 Hz), 3.89 (1H. dt, J1-8.0 Hz, J2=4.0 Hz), 3.93 (1H. dd, J1-11.0 HZ, 52-4.0 Hz), 4.12 (lH, dd, 

Jl-7.5 HZ. J2-3.5 Hz), 4.35 (lH, bra), 5.09 (1H. t, J=6.0 Hz), 5.53 (lH, dd, Jl-15.5 Hz, J2=6.5 Hz), 5.81 (lH, dt, Jl-15.5 

Hz. J2-6.0 Hz). 7.21 UH, d, J=S.O tkh TLC (Si02, developed with Mc13-HeCH-93:7) Nf 0.40. Further eluticm with the same 

solvent gave lb (29 nq, 20.9 8 fran (+)-17a) as a white m-like solid, m.p 62-64°kuystallized from n-hexane); 

[ aI:’ +6.4O (c-0.76, CHC13); Vmax (KBr disc) 3360-3290 (bra), 2960 (8). 2930 (8), 2860 (81, 1650 (8). 1625 (ml, 1540 

(s), 1470 (s), 1380 (WI, 1330 (w), 1260 (w), 1140 (w), 1100 (w), 1070 (m), 1050 (s), 1025 cm), 960 (ml, 8135 (w), 720 (m) 

cm-', 'H-NNR (400 MHZ, CDC13) 60.87 (6H, t, J-7.0 HZ), 1.20-1.45 (40H. m). 1.58 (3H. 81, 1.95 (2H. t, Jw7.5 Hz), 2.08 (4H. 

bra), 3.20 (1H. br.8). 3.55 (1H. br.s), 3.70 (lH, bra), 3.74 (1H. deformed d, J=ll.O Hz), 3.87 (1H. dd, J1-11.0 Hz, 

J2=4.0 Hz), 3.91 (1H. dt, J1=8.0 Hz, J2-4.0 Hz), 4.11 (lH, dd, 51-7.5 HZ, J2 ~3.5 Hz), 4.27 (1H. bra), "if' (1H. t, J-6.0 

Hz), 5.52 (1H. dd, J1=15.5 HZ, J2=6.5 Hz), 5.79 (lH, dt, 51515.5 HZ, J2=6.0 Hz), 7.21 (1H. d, J-E.0 HZ); C-NHR (25 MHz, 

CDc13) 614.1, 16.0, 22.7, 25.2, 27.6, 28.1, 29.4, 29.6, 29.7, 31.9, 32.6, 34.7, 39.7, 54.5, 61.9, 72.5, 74.1, 123.1, 128.6, 

134.0, 136.2, 17551 TLC (Si02, devel- with Mc13-W&H-93:7) Rf 0.331 HPIZC (War& Kieselgel 6CF254) Rf 0.53 (developed 

with 0fC13-WeC@l-9:1), Rf 060 (n-hexane-Me2Bl:l), Rf O.l6 (C6H6-Etac=l:4). (Papd: C, 73.94; H, 11.92; N, 2.54. Calc 

for C35H6704N: C, 74.281 H, 11.93; N, 2.48 a). 

FreFaration g lb from natural la. -- The glucayl gral* Of la (from _s clxnmmre, 11 mg) was removed by the method of -- 
Hammarstrom to give 7.0 mg (82 a1 of lb, In* 59-61'. [a1~+7.3.@3.25. an3); lH-NMR (400 WHZ, ux13) 6D.87 (ai, t, 
Jp7.0 Hz), 1.20-1.45 (40H. m), 1.58 (3H. s), 1.95 (2H. t, 517.5 Hz), 2.08 (4H. br.s), 3.00-3.60 (3H, m), 3.74 (lH, deformed 

d, J=ll.O Hz), 3.89 (1H. dd, J1-11.0 Hz, J2=4.0 Hz), 3.92 (1H. dt, J,=8.0 Hz, J2-4.0 Hz), 4.12 (lH, dd, J1-7.5 HZ, J2=4.0 

Hz), 4.28 UH, deformed t, J=5 Hz), 5.09 (1H. t, J=6.D Hz), 5.52 U, &I, J1=15.5 Hz, J2-6.5 liz), 580 (1H. dt, Jl=155 Hz, 

J2=6.0 Hz), 7.21 (lH, d, J18.0 Hz), 13C-NMR (25 WHz. CDC13) 614.1, 16.0, 22.7, 25.1, 27.6, 28.1, 29.4, 29.7, 31.9, 32.6, 

34.9, 39.8, 54.4, 62.3, 72.5, 74.4, 123.5, 128.8, 134.1, 136.3 (The signal at 6175.5 could not be observed due to the 

noise si9nalsL lhese NWR data 88 well as the ~ R13 z& HPnC data were identical with those described for cur synthetic 

llx Cur synthetic lb was estimated to be of 88 l e.a [(6.4/7.3) x 1001 by the compariscn of the [al, values. 
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