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Abstract—Starting with )-7a-hydroxy-63-hydroxymethyl-2-oxa-cis-bicyclo[3.3.0]octan-3-one od6-19-
carboxy-20-norprostaglandins, Fvere synthesized.

We reported earlier on the synthesis [2] andlV that was reduced byBu,AlH into lactol V. The
pharmacological characteristics of compouhdso- latter was brought into olefination reaction with an
meric to a natural prostaglandin,fr The standard ylide generated from the triphenylphosphonium
biotests demonstrated a high prostaglandin-likés-bromopentanoate by hexamethyldisilazideTHF.
activity of individual 15x- and 1B-epimers of com- The overall yield of olefinvl with respect to diolll
poundl, and the substances were considered promisvas over50%. Thereaction of acidVl with diazo-
ing for further investigation. In thisonnection arose methane provided methyl est®ill in a quantitative
a necessity to prepare the probable metabolites of yield.
that might form invivo, specifically, the oxidation
product at the & atom of the alkene sidehain,
namely, a dicarboxylicacid Il .

Then the free hydroxy functions of estéil were
protected with benzoaigroups, the trityl rest ofom-
pound VIII thus obtained was removed by acid
hydrolysis to afford a primaryalcohol IX that was
subjected by oxidation with Collins reagent followed
by condensation of aldehyd¢ with phosphonateX|
[2] along EmmonsHorner procedure. As a result
enoneXIl was obtained in an overall yield @&f6%.

H

T e)

§ The final stages of compound synthesis were
performed virtually without losses and consisted of

I
HO o the standard procedures of reduction with NaBH
the keto function in enoneXll with subsequent
: N /NN alkaline hydrolysis of the ester and benzoate groups
CO,H in compoundXIll . We failed to separate &5 and
HO""" J ; COH 153-epimers of compoundl by chromatography on
SiO,.
1| OH >

EXPERIMENTAL
In the synthesis of acitl we used fairly available
racemic lactonediollll [4]. Under standard condi- IR spectra were recorded on spectrophotometers

tions diollll was converted into monotrityl derivative UR-20 and Specord M-80 from films or mulls in
S mineraloil. *H and'3C NMR spectra were registered

" For communication LXXXII sed1]. on Bruker AM-300 instrument at operating fre-

" The study was carried out under financial supdoom the  quencies 300 an@d5.47 MHzrespectively from solu-
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no. 99-03-32916a). TMS.
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_94r (1) 1.15 eq. TrCl, Py, 20°C, 48 h, 87%; o__~OH
{_ 4 (@(@-Buw,AH, CH,CL,-78°C. 1h
OR i Z
" v OTr
HO" HO"'I'
INLR=H, v
IV,R=Tr

(D 4deq. [Ph3P=Cﬁ3CH7C02H, THF, 0°C, 3 h, 68%; 1
(2) 1.5 eq. Bz(l, Py, 0°C, 45 min;

R
(3) ACOH-THF-H,O (7 : 1: 1), A, 2 h, 55% NN s
- CO,R
L OR
R O"
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VLR =H, R22= Tr. R33=H
VILR =H,R =Tt R’ = Me
VIILR =BzR =TrR =Me
IX.R =Bz R =H.R =Me

VL
Cr0, - 2Py, CH,CI, BzQ o .
° i N i
0°C 13 min a \=/\/\C02Me + (MeO),P
, CHO CO,Et
BzO" X1
NaOH, CH,Cl, B7Q B20
20°C. 20 min NaBH,,, EtOH,
46% = ;;)(ylmn #N=""co,Me
' ()
a i / CO,Et
BzO BzO § 2
i OH Xm  OH
KOH, McOH,
20°C, 48 h "
NN COH
HO |I"" / § COZH
n  OH

For TLC were used Silufol UV 254:36flates, The residue was subjected to column chromatography
development in iodinevapor, by calcining, or by on SiO, (eluent benzenacetone, 1:1) to afford
wetting the plates with a mixture anisaldehydel- 0.14 g (38%) of amixture of a- and B-isomers of
furic acid-ethanol (1:0.5:10) with subsequent compoundll (R 0.28). IRspectrum ¥, cml): 1720,
heating to 120150°C. 3400. 'H NMR spectrum [CDCJ + (CD,),CO, 8,

(+)-19-Carboxy-20-nor-15z, B-prostaglandins ~ Ppm]: 1.1-2.25 m (20H, 9Ch, 2CH), 3.56-3.65 m
F,, (II). A solution of 0.61 g ofalcoholsXlll and (1H, C'H), 3.84-3.94 m (2H, CH, OH), 4.04
0.3 g of KOH in 7 ml of 50% aqueous methanol was4.14 m (3H, C'H, 20H), 5.305.40 m (2H,
stirred for 2days atroom temperature. Then the re- C°H=C®H), 5.255.5 m (4H, CH=CH, 2CQH).
action mixture was acidified with 0.5 N water solu- 23C NMR spectrum [CDGJ+ + (CD»),CO, 5, ppm:
tion of HCI till pH 6, the reaction products were 24.36 (G), 24.55 (&7, 24.71 (G%), 25.99 (C),
extracted into chloroform (25 ml), the organic 26.31 (C), 32.41 and 32.53 (€), 33.12 (d9),
layer was washed with saturated water solution 083.12 (&), 36.72 (C°), 43.07 (CY, 50.11 (&),
NaCl (2x 10 ml), dried with MgSQ, and evaporated. g5 o2 (@9, 70.45 and 70.77 (&), 71.51 (O,

RUSSIAN JOURNAL OF ORGANIC CHEMISTRY Vol. 38 No. 4 2002



PROSTANOIDS: LXXXIII

76.28 (CY), 128.48 (¢), 129.31 and 129.49 (¢),
131.88 (C), 134.46 (C3, 173.91 (CQ), 173.97

(COy).

(£)-7a-Hydroxy-2-oxa-6B-triphenylmethoxy-
methyl-cis-bicyclo[3.3.0]octan-3-one (IV).To a solu-
tion of 4 g of diollll in 25 ml of anhydrous pyridine
was added 8.4 g of triphenylchlorometha(erCl),
and the reaction mixture was stirred at°€0for
2 days. Oncompletion of the reaction the mixture
was diluted with 120 ml of ethyéther,washed with
saturated water solution of NaCl (28l), dried with

489

a quantitativeyield. IR spectrumy, cm): 704, 748,
764, 1507, 1740, 3020, 3045, 3056, 34%58.NMR
spectrum (CDCJ, 6, ppm): 1.661.72 m (2H, 2CH),
1.80-2.30 (10H, 4CH, 2CH), 2.56:3.20 br.m (2H,
2HO), 3.03 d.d (1H, 0.5CH Jyr, 9.0, 6.6 Hz),
3.30 d.d (1H, 0.5CH Jyo,9.0, 4.6 Hz),3.63 s (3H,
OMe), 4.154.20 m (2H, CH, C*H), 5.25-5.40 m
(2H, CH=CH), 7.18-7.32 m (9H, 6H, 3H"), 7.35-
7.50 m (6H, 6H). *C NMR spectrum (CDG] 8,
ppm): 24.79 (&), 26.56 (&), 26.87 (C), 33.37
(C®), 42.64 (©), 47.26 (C), 51.43 (OMe), 53.30

MgSQ,, the solvent was evaporated, and the residuéC?), 64.50 (CHO), 74.61 (C), 7753 (C), 86.57
was subjected to column chromatography on SiO(Cbhy), 126.95 (€ arom), 127.74 (Carom), 128.66

(eluent ethyl acetatdhexane, 1:4) to afford 8.2 g
(87%) of crystalline alcohdV, mp 115117C.

(1)-3a-(6-Methoxycarbonyl-2Z-hexenyl)-B-tri-
phenylmethoxymethyl-la, 4a-cyclopentanediol
(VIl). To a solution of 4 g of lacton&/ in 35 ml of
CH,CI, while stirring at -78°C under argon atmo-
sphere was added dropwigel2 ml of 73%hexane
solution of i-Bu,AlH diluted by 32 ml of CHCIL,.
The reaction mixture was stirred for 1 then 40 ml

(C™), 129.26 (@), 129.35 (C), 144.05 (C arom),
174.18 (CQ).

(¥)-2B-Hydroxymethyl-1a, 4a-dibenzoyloxy-3x-
(6-methoxycarbonyl-2Z-hexenyl)cyclopentane (1X).
To a stirred solution of 2.5 g of est¥®fill in 15 ml of
anhydrous pyridine at ‘@ was gradually added
1.72 ml ofbenzoyl chloride, the reaction mixture was
stirred for 45 min. Oncompletion of reaction the
mixture was diluted with 50 ml of ethylether,

of moist ether was added followed by 16 ml of 10% acidified with 2 N aqueous HCI till pH 6, the organic
aqueousKOH. The reaction products were extracted layer was washed with saturated water solution of

into ether (%10 ml). Thecombined organic solutions
were washed with saturated water solutionNHCI,

NaCl (3x30 ml), dried with MgSQ, and the solvent
was evaporated. The residue was subjected to column

dried with MgSQ, the solvent was evaporated atchromatography on SiD (eluent ethyl acetate

room temperature. Webtained 4g of lactoV. IR

spectrum ¥, cnl): 1072, 1600, 1640, 3080, 3110,

3370. Under argoratmosphere to a heated to°T5
suspension 0f23.84 g of 4-carboxybutyltriphenyl-

benzene, 1:8R; 0.46) toisolate1.82 g (78%) ofoily
alcoholIX . IR spectrum ¥, cmY): 738, 1508, 1595,
1615, 1720, 1750, 3080, 3476H NMR spectrum
(CDCl;, 8, ppm): 1.561.63 m (2H, CH), 1.85

phosphonium bromide in 48 ml of benzene was addegd 50 m (12H, 5CH, 2CH), 3.60 s (3H, OMe), 3.50

at stirring 57.6 ml of 0.55 Nbenzene solution of
sodium hexamethyldisilazide. The stirrirapntinued
at the same temperature for &tin, and thereaction

3.90 m
11, 3J 6.2 Hz), 4.00 d.d (1H, 0.5C}O, Jgem 11,
333.6 Hz), 5.355.55 m (4H, ¢H, CH=CH, CH),

(1H, OH), 3.75 d.d (1H, 0.5GB, Jpep

mixture was cooled tooom temperature. Then to the 7 20.7.30 m and 7.387.52 m (4H, 27, 2HP), 7.55-

ylide formed was added a solution of 4 g of lactoe 7 g5 (2H, 2K, 7.86 m (2H, 2H arom,J 7.5 Hz)
in 16 ml of benzene. The mixture was stirred for 3 h,g 19 (2H’ o arom.J 7.5 H’Z)_lac NMR spectru;n

then it was acidified with 0.5 N aqueous HCI till

pH 7, the unsaturated acid was extracted with ethy
ether (470 ml). Thecombined organic extracts were

washed with saturated water solutiondCl (30 ml),

dried with MgSQ, and evaporated under reduced

pressure at room temperature. The residue suis
jected to column chromatography on SiQeluent
ethyl acetatehexane, 3:7;R 0.32) toobtain 2.5 g
(52%) of oily compounaVl. To a stirred solution of

CDCl;, &, ppm): 24.48 (€), 26.09 (C), 26.44
c*), 33.05 (&), 38.57 (C), 45.34 (&), 51.22
(OMe), 53.69 (C), 65.64 (CHO), 76.64 (C), 78.01
(CY, 127.81 (&), 130.07 (C), 128.02 and 128.23
(4C™ arom), 129.41 and 129.46 (4@rom), 129.75
and 130.30 (2C arom), 132.85 RGrom), 165.71
(2C0O)), 166.64 (CQ).

(¥)-1a,4a-Dibenzoyloxy-3x-(6-methoxycarbonyl-

2.5 g of acid VI in 15 ml of ether was added 10 ml of 2Z-hexenyl)-33-(3-0x0-6-ethoxycarbonyl-2Z-hepten-

1 N solution of diazomethane preparedm 10 mmol

yl)cyclopentane (XII). Under argon atmosphere to

of nitrosomethylurea and 3.5 ml of 40% aqueousCollins reagent prepared frorA.56 g of CrQ and
KOH. After the gas evolution finished the reaction 4.4 ml of pyridine in 30 ml of CHCI, at vigorous

mixture was evaporated, and ethdi was isolated in

stirring and cooling to @C was added0.82 g of
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alcoholIX in 4,5 ml of CH,CI,. After 15 min(TLC  stirred for 30 min,then 1.8 ml of MeOH wasdded,
monitoring) the reaction mixture was filtered throughthe reaction mixture was acidified with 3% water
a thin bed of silicagel, acidified with 2 N water solu- solution of HCI till pH 5, the reaction product was
tion of HCI till pH 6, the organic layer was washed extracted into ethyl acetate x30 ml), the extract
with saturated water solution of NaCl ¥30 ml), was washed with saturated water solution NdCl
dried on MgSQ, the solvent was removed under (2x15 ml), dried with MgSQ. The solvent was
Eadugefgreslsure- Wﬁ)l?tainedO.BZ g Ofaldfh)llgieXIR evaporated under reducq:des%ure, and theesidue
47, eluent ethyl acetatpentane, 1:1). was subjected to column chromatography on SiO

spectrum ¥, cmi™): 1500, 1590, 1610, 1720, 2740, (eluent ethyl acetat@entane, 1: 1R 0.23) toafforczzlS
3020, 3040. To aolution 0f0.82 g of theobtained (. g1 g (91%) ofalcoholXIll . IR spectrum ¢, cnl):
aldehydeX, 0.54 g ofphosphonateXi, and 2.3 mg 1584 1600, 1702, 1716, 1720, 1732, 1736, 3048,
of triethylbenzylammonium chloride in 9.2 ml of 3054 3120, 35121H NMR spectrum (CDG} s,
CH,CI, at room temperature and vigorous stirringppm): 1.16 t(3H, Me, J 7 Hz), 1.18 t (3H, Me,J
was added 0.2 mi of 50% water soliwon MROH. 7 1z), 1.262.50 'm (18H, 9CH), 2.50-2.70 m (1H
and the mixture was stirred for min. On 200 - ' ’ "o : ’
completion of reactioffTLC monitoring) the reaction C°H), 2.76-2.90 m (1H, CH), 3.00-3.50 m (1H,
mixture was diluted with 23 ml of CKCl,, acidified ~OH): 3-54 s and 3.56 s (3H, OMe), 3-98.10 m (H,
with 1 N HCI water solution till pH 5, washed with C H). 4.050 (2H, CHO, J7 Hz), 5.155.54 m (4H,
saturated water solution of NaCl ¥35 ml), dried 2CH=CH,), 5.55-5.70 m (2H, CH, C'H), 7.20-
with MgSO,. The solvent was evaporated under?-30 m (2H, 2H' arom), 7.367.48 m (3H, H arom,
reduced pressure at room temperature, and théH" arom), 7.48 7.55 m (1H, H arom), 7.8
residue was subjected to column chromatography o#f-93m (2H, 2H arom), 7.938.12m (2H, 2Harom).
SiO, (eluent ethyl acetatpentane, 1:1R 0.35) to 13C NMR spectrum (CDGl 6, ppm): 14.34 (Me),
afford 0.67 g (62%) ofenoneXIl . IR spectrumy, 24.73 (C), 25.05 (C), 25.43 (C), 26.72 (C),
cml): 712, 1584, 1600, 1628, 1676, 1720, 1732:33.22 and 33.32 ©, 34.29 (&), 36.84 (C),
1736;, isolzési( ?)SSBLK/.IH JNIY\/IE ;picigxgn7éCD%li9% 39.21 (C), 48.67 gnd 48.77 (4, 51.55 (og‘e),
ppm): 1. , Me, z), 1.462.70 m , 53.13 and 53.18 (§, 60.27 (CHO), 72.18 (&),
9CH,, C?H), 2.90-3.04 m (1H, CH), 3.54 s (3H, 7531 and 75.45 (. 79.00 and 79.24 (&, 127.92
ahlﬂe)'cfHOLlch(ZgH 0%1?14 )J 76-02 SHZC} (EiﬁSSéSHO f; (€%, 128.02 (€"), 128.36 and 128.53 (Carom),

' ' T v o ' ’ 129.62 and 129.66 (Carom), 130.28 and 130.51
15.9 Hz), 5.85 d (1H, &, J 15.0, 8.9H2), 7.20- (=2} "13014 and 130.61 (C arom), 133.05 and

7.30 m (2H, 2H' arom), 7.347.60 m (4H, 2H "
arom, 2H" arom), 7.86 mm(zH. B arom. J 7.5), 13318 (€ arom), 136.22 and 136.53 10, 165.86

8.05 m (2H, 2H arom, J 7.5). *3C NMR spectrum (CO2: 166.21 and 166.29 (Cfy 173.78 (CQ),
(CDCk 8. ppml; 14.10 (Me), 23.25 ®. 2436 174.06 and 174.19 (CQ

(C°), 24.44 (C), 2540 (C), 26.52 (C ),

33.06 (¢, 33.92 (C), 39.14 (C), 39.73 (&), REFERENCES

48.50 (G), 51.25 (OMe), 53.16 (&), 60.20 (OCH). _

75.23 ( ), 78.26 (Cl), 127.07 (é”)’ 128.17 and 1. Akhmetvaleev, R.R., Bikbulatov, _R.V., Belogae-
128.34 (Cﬂ arom)’ 12944”(6 arom), 12964 and va, T.A., Akbutlna, F.A., and Miftakhov, M.S.,
130.11 (C arom), 130.56 ec), 131.58 (é), 132.96 Zh. Qrg.Khlm.,2002, vol. 38, no. 3, pp. 383891.
and 133.05 (@ arom)’ 145.33 (é), 165.51 (CQ), 2. TO|StIKOV,G.A., Akhmetvaleev,R._R.,Zhurba,V.M.,

(C=0). no. 4, pp. 712723.
3. Miftakhov, M.S., AkhmetvaleevR.R.,Imaeva,L.R.,
(+)-1a,4a-Dibenzoyloxy-B-(3a,B-hydroxy-7- Vostrikov, N.S., Saitova,M.Yu., Zarudii, F.S., and
ethoxycarbonyl-2Z-heptenyl)-3x-(2Z-6-methoxy- Tolstikov, G.A., Khim. Farm. Zh., 1996, no. 8,
carbonyl-2-hexen-1-yl)cyclopentane (XIll). To a pp. 22.27.

stirred solution of0.67 g ofenoneXIl in 7 ml of 4. Tolstikov, G.A., Miftakhov, M.S., Valeev, F.A.,
EtOH at 0C was added freshly prepared solution of Vostrikov, N.S., andAkhmetvaleev,R.R., Zh. Org.
0.18 g ofNaBH, in 3 ml of NaOH. Themixture was Khim., 1984, vol. 20, no. 1, pp. 22222.
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