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Total Synthesis of 3,7-Dimethyl-7-hydroxy-2-octen-1,6-olide and

(E)-6,7-Dihydroxy-3,7-dimethyl-2-octenic Acid
Dong, Hongbo Yang, Mingyan Tang, Bo Wang, Mingan™
(Department of Applied Chemistry, China Agricultural University, Beijing 100193)

Abstract The total synthesis of 3,7-dimethyl-7-hydroxy-2-octen-1,6-olide and (£)-6,7-dihydroxy-3,7-dimethyl-2-octenic
acid were carried out though Wittig reaction, hydrolyzation, epoxidation and intramolecular cyclization or ring-opening in
overall yields of 6.4% and 23.7% using 6-methyl-5-hepten-2-one as raw materials, and their structures were characterized by

"H NMR, *C NMR and ESI-MS spectral data.
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BoRWXY Bacillus subtilis F1 Staphylococcus aureus W '
MR TN, G B S A 2 5 kb
Z-2 [f] "TH NMR Al C NMR AW Bz, £1 8
MR C-4, 3-CH; 1) 'TH NMR L2207 4 0 A2 0.24~
0.65, *C NMR L2400 8% 0 AHZE 6.1~9.2, w] LA A
WE BT B IEE YR E-3X, AR SCE
6,7- & K£-3,7- " F R -2-F 45 (2) /£ CDCly FH
DMSO-d, 1 HA L E-2 FHIEf 'H A1 °C NMR ¥,
UE Ry DA 2 B AL A 2 o E-2.

2 ZWERS
21 E5RHT

Bruker DPX 300 MHz #ZHILIR{L, TMS Hy I FxE,
CDCl; J2 DMSO-ds J3%5; Agilent 1100 LC-MSD-Trap
JRIEAX(ESI-MS); Thermo Scientific LTQ Orbitrap Dis-
covery TG (ESI-MS). A< S5 BT F AT AT i i
M B TABR A R 42 77(200~300 H), AR
B o 18 7= s gk 1 4y M 4, TG 7K ) R T J A
.
22 3, 7-ZRE-26-F _IHHE CBR(4)ME K

)BT 1 6P 250 mL = FUfiH, A
H PO (3) (1.01 g, 8 mmol), = JEIERE 218 2.l
(4.18 g, 12 mmol), Jo/KHH 100 mL. 7EZ TR T H]
Ut 48 h, W EIBIERL, WA, RO o B (e R
VCH MR @ (LR L) =100 : 1), B0 HRIBEARTE
4“4 4 0.83 g, W 56%. 'H NMR (300 MHz, CDCl;) 6:
5.66 (brs, 1H), 5.17~5.07 (m, 1H), 4.18~4.10 (m, 2H),
2.63 (t, J=7.8 Hz, 0.8H), 2.19~2.15 (m, 4.8H), 1.88 (s,
1.4H), 1.68 (s, 3H), 1.62~1.60 (m, 3H), 1.30~1.24 (m,
3H). a4k BN Z- A ikny 2 0 1IREGY), it
TRAYI TH NMR 3045 5 SCHR[9145 1 — 2.
2.3 3,7-"HE-26-F_HEEG)NEH

BG4 4 (3 g, 0.016 mmol), NaOH (1.57 g, 0.04
mol), ZZM7K20 mL, £8F 2 mL A ] 50 mL F 3 A,
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Table1 The NMR data of (E)/(Z)-6,7-dihydroxy-3,7-demethyl-2-octenoic acid (2)
No. (2)-2 (CDCly)M (E)-2(DMSO-dg)¥ (E)-2(CDCl5) (E)-2(DMSO-dy)
'H Bco 'Ho Bco 'Ho Bco 'H Bco
1 170.4 170.3 167.69 170.32
2 5.79,brs 116.8 5.70,s 116.6 5.60, s 116.99 5.71,s 116.58
3 161.8 161.9 159.71 161.89
4 3.07,242,m 29.9 2.42,2.24,m 39,1 2367227 m 3779 SR T2ALM 39.06
2.12~1.98, m 227~222,m
5 1.71,1.56,m 29.4 1.80,1.45,m 30.2 1757166, m 29.00 L 8ALTS m 30.21
132~1.17,m 1.48~1.42, m
6 sz’ll;fodHZ) 76.7 ?f:‘"lfi; 108 Hz) 78.7 3.05~3.02,m 76.86 z,zzsld; 10.6 Hz) 78.72
7 72.8 73.7 71.74 73.68
8 1.19,s 26.1 1.13,s 248 0.99,s 2448 1.13,s 24.83
3-CH; 1.92,brs 25.0 2.14,s 189 2.13,s 18.57 2.15,s 18.89
7-CH; 1.16, s 234 1.17,s 259 1.05,s 2675 1.17,s 25.90

TNARIET 8 h, YA B =, OV IR 30 mL oK &
Yirb, A3 mol/L #i #h MR ™Y pH=2, LI§K(50 mL X 3)A%
I, AIFENUE, MRS EEE. K CuSO, THEA
HUAH, 38, W45 ke 5 2.6 g, IR
77%. 'H NMR (300 MHz, CDCly) 6: 11.95 (br, 1H),
5.69~5.68 (m, 1H), 5.17~5.06 (m, 1H), 2.64 (t, J=7.9
Hz, 0.8H), 2.18~2.12 (m, 4.8H), 1.92 (s, 1.4H), 1.68 (s,
3H), 1.61 (s, 3H). A5 A4 E-XN5 Z- A mMfkm2 1
RAEY, H'HNMR $dfE 5 Semk[10~ 12120
2.4 3 7-Z“HE-7-FE-2-3FI%-1,6-HE(1)FA(E)-6,7-
THREIT-TRE2-FEREQ)MEHK

LEBEATRE TR T 1 250 mL = U AR I
A5 (0.6 g, 3 mmol), 50 mL & 4, ZERIZIHEE T
T 2.0 g Na,CO; FITISE il 45 4 f1 1 48 418 6 mL. Jin5g
JEARSEN 1 h, TLC WMl fe N 5e5e, {501k OV, 43,
A BEAEIUKA (30 mL X 3), A IFAT UL AT Ak Bl
VEANIAH, To7K NapSO, T4, WAiF3 TC IR IE 6
0.59 g, WF 93%, Kait—Patk -T2 K
N

PEREAT TS HE T 250 mL B2 LB i AL &4
6 (5g,0.27 mol), 100 mL 5 FFe, AL D-FEfixi ik
(100 mg), &EILIFE 3 h, TLC Wl je W52 ¥, K 2R 439
I R T A R AN S AR A VR, 7K NaySOy
T, WRAR, RERAE IS B DR vCa ) @ (&
IR LR =5 T 11fF R ARk 1 0.78 g, 2D Rl
16%. "H NMR (300 MHz, CDCl5) d: 5.86 (q, J=1.2 Hz,
1H), 4.04 (dd, J=9.0, 2.2 Hz, 1H), 2.89 (br, 1H), 2.53 (dt,

J=17.8, 6.0 Hz, 1H), 2.38~2.33 (m, 1H), 2.19~2.09 (m,
1H), 1.97 (s, 3H), 1.96~1.87 (m, 1H), 1.28 (s, 3H), 1.26
(s, 3H); *C NMR (75 MHz, CDCl3) J: 168.12, 154.92,
118.13, 84.34, 71.44, 33.52, 27.10, 26.06, 26.00, 24.79.
HRMS caled for C;0H;0; [M+H]" 185.1170, found
185.1172. DL s 5 SChR[1, 2, 613RIE ISR =4 5 4
SEA—EL

ARLLPEIAT R o RIAR 2 3.2 g, WP RICR
59%. "H NMR (300 MHz, CDCl3) d: 11.84 (br, 1H), 5.60
(s, 1H), 4.43 (br, 1H), 4.11 (br, 1H), 3.05~3.02 (m, 1H),
2.36~2.27 (m, 1H), 2.13~1.98 (m, 4H), 1.75~1.66 (m,
1H), 1.32~1.17 (m, 1H), 1.05 (s, 3H), 0.99 (s, 3H); "*C
NMR (75 MHz, CDCl;) 6: 167.69, 159.71, 115.99, 76.86,
71.74, 37.79, 29.00, 26.75, 24.48, 18.57. HRMS calcd for
CioH;004 [M+H]" 203.1283, found 203.1280. LA - %#s
B SCHR[41HRTE [ R AR = & R — 30
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