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some of the higher unsaturated farty acids feund .o mature contarn an « -hydroxy group These include w-
hydroxyeleostearic (kamlolenic) acid HO(CH,(CH=Ct «:HCHZ}, COOH {1 2] - -hydroxyolec acid
HO(CH,) CH=CE CH,)y COOH [3], and ambrerohic ac.¢ BO(CHyi CH=CH(CH,j)s COOH [}, which 15 present
plants as the macrocyclic lactone  From the royal jelly of the honey bee ot arother unsaturated - -h)drox) ac,ld.
rans-16-hydroay-2-decenotc acid, has been 1solated [3]. This 1s of interest on account of its biological properties
.t has been shown that this acid determines the development of a bee’s egg into a queen [5] and that it also has
antitwivor acuvity {6}

With 2 view to the synthesis of varnous unsaturaed - -hydroxy acids and, 0 the first place, of analogs of trans-
10-hydroxy -2-decenoic acid. we studied the possttiiiz, of using tetrahydropyran-2-ol (la) as a carbonyl component
in the Witig reacnion It s known that with matonic ac.d “his compound reacts in the tautomenc form 5-hydrovy-
valeraldehyde (Ib) {7] It was found, however, that the condensation of .eirahydropyran-2-ol (la; with ethyl w-
(triphenylphesoloranylidene)alkanoates [8] does net iead 1o sansfactory results because 1t s much less reactive than
ahiphatic ilit.u..~ 2s and, on prolonged inreraction w.th 1. "ilides™ of the given type are gradually decomposed  On
the other hard . -ahydropyran- 2-01 (Ia. can condernse wiih the more stable alkyl o -(tnphenylphosphoranylidene)-
alkanoates (Il; = - " or CH;, R' = CHj or CoHg) with formation of esters of o .B-unsaturated o -hydroxy acids (1L
R=H, CH;, R' =C!"-) though this reaction proceeds less readily than the condensation of the same phosphorares
with ahphatic aldze" des
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The reaction studied proceeds stercosclective!y amd leads to the trans isomers as 1 the case of the synthe vz 7

trans-cinnamic ester, which we dusenibed earhter (9] The rans configuration of methyl 7-hydroxy-2-hi ptenoate
({If. K= 1' R =Cly is confirmed by 11¢ NMR specizzm® The value found for the v eraction constant for ol
protons |, i34 Hz)  cmesponds to i vilue charszrane © for rrany a . B-unsaturatud esters (Jag~15 7 V2), 0
we the €z o0 C08 akeen a1t Hiz (10T The tzrs Coangumation of the T-hydron: -L-methyi-Z-hop a0 o
wil, k= B - Cilyy was established by companing » _uzmvroler spoc re with the specrra of cusand »rens - )
o, 8-unse ord.od wsiers of kiown configuration (1abicy.

EXPERIMENTAL

The * 113 spectrum was detenmincd with a 21873 gastrurent (Treb and Teuber) in carbon ter-achlonde | 07
souiton}  lue hltered spectiuinl was deterninied w.t3 o Zewss UR-16 spectrophotemeter.

* The infrared spectram of this ester cannot be uscd for Jeremumng (s configuration because w-hydroxy acids absorb
in the region of 227 cmi11), which is characteriic for eos @, 3-ursaturared acids (12).

+The NMT spectnuin was determuned by £ | Fedin 222 200, Perrovsku (Structural Analysis Labo-atory Institute of
tleteroorgr ue Compounds Academy of Scies cos, USSH
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Ulrravioler Specira of x-Aiethyl o,d -Unsaturated Esiess in Alcohol

Ama&- mpe)
Nanmie of acid

irans Cis
2-methyl -2-pentenoic 220 (12700) [13] 1 216 (7500)*
2-micthyl-2-hexcaoic 214 (12380) [14] ] 212 (7600) [14]
T-hydroxy-2 -meth3l-2-heptenoic | 218 (12600)¢

*Deternuned 1 the present work

Methyl (Triphenylphiosphorany ludene jacetate [{[(Methonycarbonylyinethyleneliniphenylphosphorane). A nuxture
of 26.2 g of inphenylphosplune and 1e.22 g ofinethyl chloroacerate in 50 rxl of benzene was heated for eight hours
The pracapitared crystals of gnethoaycarbonylinethyljtriphenylphosphon um chlonde were filtered off, care:ull)
washed wath ether, and dned. mp 149-130°, yield 342 g (92%) Found. C 68.13%, H 5.46%, Cl 9.57%. P 8.37%.
CpbiCI0,P. Calculated: C 68.02%; H 5.44%, Cl 9.56%, P 8.36T.

Am aqueous solution of the salt was neutralized to phenolplithalein with 109 aquecus potassium hydroxide solu-
uon. ‘e obtamed 29.5 g (95%) of meth;! (uiphenylphosphoranylidene)acetate, 1a.p. 162-163° (from a muxture of
ethyl accrate and hexane) [15],

Methyl trans-7-Hydroxy-2-hepteroate (11, R=H, R' = Clig). A solution of 4.3 g of tetrahydropyran-2-ol [16]
in 30 mi of N,N-dimethylformanude was added with stunng to a suspension of 17.7 g of methyl (tnipheny iphosphor-
anylidemz)acetate it 30 ml of N,N-dumethylformanude. Surning was contitued at room temperature for 84 hours,
after wkuch 50 ml of water was added. To separate triphenylphosphine the mature was extracted four tuncs with
petroleurn ether (b.p. 40-60°%) and then with ether. The extracts were dried, and solvent was vacuum distilled off.
The respdpe crystallized out, and after treaunent with ether we 1solated .53 g of wiphenylphosphine oxide and 4,25 ¢
of oif wwatainmng, according to the results of thin-layer chromatography, sull a certain amount of wiphenylphosphine
oxtde. The oil obtained was stirred witl 30 ml of 10% aqueous potassium hydroawde solution for four hours at room
temperzzure. The triphenylphosphine dxide hberated (1.4 g) was filtered off, and after acidification with 4 N HCL
the alkzline filtrate was extracted with ether. The ether extract was dried, solvent was distilled off, and we obtained
1,62 g of an o1l, which we estertfied with ethereal diazomethane, After chromatography on alumina (Grade il-Ul ac-
uvity, pil 6) 1 a misture of cthyl acctate and hesane we obtamed 1,65 g (25%) of micthyl trans-7-hydroxy-2-
heptemarte; b,p. 94-96° (0.1 mun), nﬁ 15670, d% 1.0270 (sec [7]). Found C 60.71%, H 9.05%, \m 42.35.

GHy Oy Calculated: € 60.74%, H &.92%, MR 41.86. Infrared spectrum (in a thin layer), v (cm Y 3110
(OH), LT20 (C=0), 1650 (C=C), 980 (trans C=C), 818. Ultraviolet spectrum. 211 myu (¢ 15930. ut aleoholy,

Max

B3erhyl trans-7-Hydroxy-2-methyl-2-heptenoate (I, R = R' = CHg). A solution of 2.53 g of tetrahydropyran-
2-ol w1 20 1nl of N,N-dimethylforimanude was added with stirning to a suspeasion of 11 g of methyl (triphenylphos-
phoranslidcne)propionate [158] in 35 int of N,N-dunecthylfonmaitde, and the nuxture was stirred at room temperature
for T2 Dimrs. 30 mi of water was added to the reaction muxture, which was then extracted, first with petroleum ether
and them with diethyl cther, The extrace was evaporated, and the restdue was washed with a hitle ether, We 1solated
4.7 g ofwnphenylphiosphine oxide and ¢.u2 g of o1l After the hydrolysis of the latter (see above) we obtamned a fur-
ther 2.5 g of mphenylphosphune oxtde and 2.90 g of an oily acid fraction, which was methylated with drazomethane
and ch:c::atogmp‘md on alununa m a 1:1 puature of ethyl acetate and hexane, We isolated 2.18 g (51%) of methyl
trans-"7-< m'oxy~ -methyl-2-heptenoate, Bop. 100-101°(0.05 mumy), n°° L4762, 0% 10268, Tound. C 62.40%, H
§.23%, NTR 36 82. CgMysOy. Calculatcd. < €2,776%. H 9.37%, MR 16 47, I-Naph:hylurcthan. m.p. 114-115°
(from C‘ZJSOH; Found: C 69.74%, H v.wrh, CphlyNO;, Caleulated  C 64.70%, 1 6.47%, Infrared spectruin (n
a thin Lijer), ypax (em ). 3450 (Oli, 1720 (C=0), 1653 (C=C), 945, 818, 150.

SUMMARY

& Jdascripuion is given of a stercosciective synthesis of trans o, 8-unsaturated w-hydroxy acids based on the con-
densancs of 2-(triphenylphosphoranylideiejalkanole esters with tetrahydropyran-2-ol,
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All abbreviations of pertodicals in the above bibliography are letterby-letter transliter-
ations of the abbreviations as given in the original Russian jourmal Some or alf of this perr-
odical Ilitercture may well be avarlable o Lnglish transiation. A complete list of the cover-to-
cover Fnghtsh translations appears at the back of this 1ssue,



