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Synthesis and Stereochemical Behavior of Ketoester Derivatives
having trans-Cyclononene Skeleton
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It has been found that the enolate formation followed by the alkylation of cyclic ketoester 2
provides (pR* S#-1 predominantly as a kinetic product. Planar chirality of 1 is labile at ambient
temperature, hence (pR*, S¥-1 easily isomerizes to thermodynamically more favorable (pS* S*-1.
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Fig. 1: Time-dependent change of diastereomer ratio of 1a
(at ca. 27 °C).
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Fig. 2: Structure of (pS*, $*)-3 (ellipsoids set at 50%
probability level) and transformation of 3 to 1a.
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Fig. 3: Most stable conformer of 2-Li and plausible
stereochemical course of its alkylation reaction.
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Fig. 4: Most stable conformers of (pR*, $*)-1a (ii) and
(pS*, §*)-1a (iii).
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la OFFEANY LT —H—: 'HNMR (300 MHz, C(Ds,
# denotes drl [(pR*, S*)-1a] signals, * denotes dr2 [(pS*,
S*)-1a] signals, drl:dr2 = 30:70) & 1.25-148 (m, 2H),
1.49-2.42 (m, 8H),2.87" (d,J = 13.4 Hz,0.70H; CHPh), 3.08*
(d,J =134 Hz,0.30H; CHPh), 3.25" (s, 2.10H; OCH;), 3.31*
(s,0.90H; OCH3), 3.39" (d,J = 13.4 Hz, 0.30H; CHPh), 3.48"
(d, J = 134 Hz, 0.70H; CHPh), 4.98-5.22 (m, 2H; vinyl),
6.88-7.14 (m, 5H; Ph); '*C NMR (75 MHz, C¢Ds, # denotes
drl [(pR*, S*)-1a] signals, * denotes dr2 [(pS*, S*)-1a]
signals) & (252, 26.3, 32.6, 36.6, 389, 42.5; CH,), 514
(OCH,), 65.1" [CBn(CO,Me)], 65.6" [CBn(CO,Me)], 127.0
and 127.1 (para-Ph), 128.4 and 128.5 (ortho-Ph), 130.2 and
130.5 (meta-Ph), 133.0 (C=C), 135.2 (C=C), 137.0 and 137.6
(Cipso)» 172.6 and 172.7 (CO,Me), 208.7 and 210.8 (C=0).IR
(film, cm™) 2950, 1741, 1682, 1494, 1453, 1441, 1431, 1346,
1340, 1254, 1188, 1151, 1140, 1087, 1000, 801, 740, 702;
HRMS (EI) calced for C,4H,,0; 286.1569, found 286.1561.
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®D Me ¥ 7V OFESy ey B3RO 72, 3.31 (s) for drl, 325
(s) for dr2: 1EIR 4) & &,
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1b (71: 29 mixture of diastereomers): '"H NMR (300 MHz,
C¢Ds) 81.20 (s, 3H, CH;), 1.26-1.60 (m, 3H), 1.72-1.94
(m, 3H), 1.96-2.20 (m, 2H), 2.32-249 (m, 2H), 3.22 (s,
0.87H; OCH,;), 3.33 (s, 2.13H; OCH;), 4.95-5.18 (m, 2H;
vinyl); 3C NMR (75 MHz, C¢Ds,) for major: 8 209 (CH;),
(252, 266, 314, 36.1, 41.1, CH,), 51.8 (OCH;), 60.0
[CMe(COMe)], 1334 (C=C), 1350 (C=C), 1740
(COMe), 211.2 (C=0); minor: 55.8 (CMe(CO,Me)), 208.5
(C=0).
1c (56:64 mixture of diastereomers): 'H NMR (300 MHz,
CDCl;) 8 1.58-1.85 (m, 2H), 1.85-2.81 (m, 10H), 3.68 (s,
1.68H; OCH,), 3.73 (s, 1.32H; OCH,;), 492-524 (m, 3H;
C=CH), 5.24-548 (m, 1H; C=CH), 5.52-5770 (m, 1H;
C=CH); BC NMR (150 MHz, CDCly) o
(249,25.7,32.1, 370,390, 409, CH,), 529 (OCH,), 63.5
and 64.0 [C(allyl)(CO,Me)], 118.8 and 1189 (CH=CH,),
(1327, 1329, 1333 135.1; CH=C), 1729 and 1732
(CO,Me), 210.2 and 212.3 (C=0).
1d (64:36 mixture of diastereomers): 'H NMR (300 MHz,
CDClL;) 8 1.68-1.82 (m, 1H), 1.92-2.53 (m, 6H), 2.63-2.71 (m,
1H), 2.74-2.92 (m, 1H), 3.09-3.18 (m, 1H), 3.72 (s, 1.92H;
OCHs;), 3.74 (s, 1.08H; OCH;), 4.96-5.09 (m, 0.36H; vinyl),
5.12(ddd,J=4.5,11.7,16.2 Hz,0.64H; vinyl), 5.80 (ddd, J =
7.5,7.5,16.2 H,0.64H; vinyl), 5.75-5.85 (m, 0.36H H; vinyl).
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'H NMR (600 MHz, C¢Dy) 8 1.25-1.35 (m, 1H), 1.55 (s, 3H;
collidine-4-CH3), 1.80 (dd, J = 5.9 Hz, 17.5, 1H), 1.88 (dd, J
= 120, 176 Hz, 1H), 195-2.14 (m, 1H), 2.17-2.27
(m, 2H), 245-265 (m, 4H), 303 (bs, OH;
collidine-2,6-CHs), 3.20 (s, 3H; OCH;), 3.21 (d,J = 144 Hz,
1H; CHPh), 3.54 (d, J = 144 Hz, 1H; CHPh), 5.04 (m, 1H;
vinyl), 522 (m, 1H; vinyl), 6.09 (s, 2H; collidine-3,5-H),
6.89-6.93 (m, 2H; Ph), 7.00-7.07 (m, 3H; Ph); *C NMR (150
MHz, C¢Dg) 020.1 and 209 (collidine-2,
6-CH;), 25.8,28.2,30.2,31.1,33.6,36.2,384,51.5 (OCH;),
64.3 [CBn(CO,Me)], 92.8 (C=C, The '*Pt satellite were not
detectable due to the low intensity), 124.8 (collidine-C3.5),
126.9 (para-Ph), 128.5 (ortho-Ph), 130.5 (meta-Ph), 137.5
(collidine-C4), 157.3 and 157.7 (collidine-C2,6), 171.7
(CO,Me), 205.7 (C=0); IR (KBr, cm™) 2925, 1742, 1706,
1626, 1453, 1433, 1267, 1194, 1175,703.

Crystal data: CysH3;CIL,NOsPt, triclinic, space group P1 (#2),
a=9.463(2), b =10.323(3), c = 14.297(3) A, o = 94.372(2),
B = 93.838(3), y = 112.660(4)°, ¥ = 1277.9(5) A®, Deuiea =
1.750 geem™, Z=2, u = 57.046 cm™. The intensity data (26 <
55.0°) were collected on a Rigaku Saturn CCD area detector
with graphite monochromated Mo-Ka radiation (A = 0.71070
A) and the structure was solved by direct methods (SIR92).
The final cycle of refinement was based on 5839 observed
reflections (/ >20(I)) and 299 variable parameters and
converged with R = 0.0427 and R, = 0.1156. The selected
bond distances (A) and angles (deg): Pt(1)-Cl(1) 2.3145(14),
Pt(1)-Cl1(2) 2.3023(14), Pt(1)-N(1) 2.078(3),
Pt(1)-C(6) 2.161(4), Pt(1)-C(7) 2.153(4), C(6)-C(7) 1.400(7),
CI(1)-Pt(1)-CI(2) 175.21(4), CI(1)-Pt(1)-N(1) 85.48(13),
C1(2)-Pt(1)-N(1) 89.97(13), C(5)-C(6)-C(7)-C(8) 140.2(5).
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