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FIR[5.4.0.0%°.0° 1.0+ —ki-N-8-BE RN & B FT /55
FRER Y RAEMET ApEET ALY BEAR

CVIRERHRY TNEEERE A SR B E AR E 438 621010)
¢ E TREER B TP EISIT 458 621900)

WE 1U[5.4.0.070.010.0% ) | —fi- N -8-BE & A IR PTIUBOR R B2 2 . UK R 25W0 . w5 fe o ORE AR In 771 fr) 26 e o
M4, ASHIFST LLER I R0 SR R i R k), 225 Diels-Alder. JGERY. BEEMRAT . SRR . KA. B0 A
J5E 6 RN R ALIR[S5.4.0.070.07 0.0 - N -8-BF, EERIE 44.9%. AGIIRAERE, o @Ay, AT
B, WORE, S IIR[5.4.0.0%0.0%10.0% )i - A -8-BE AR AL A J B 5 T Skhi

REEE AL HIR[5.4.0.0°0.0710.0%) b -8B A

A Novel Synthetic Method of Endo-pentacyclo[5.4.0.0%°.0%"°.0°%]-
undecane-8-ol

Shi, Shengbin®” Fan, Guijuan” Yang, Shiyuan™* Li, Jinshan” Liao, Longyu”
(“ State Key Laboratory Cultivation Base for Nonmetal Composite and Functional Materials, Southwest University of
Science and Technology, Mianyang 621010)

(® Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900)

Abstract Endo-pentacyclo[5.4.0.0%%.0*!°.0>°Jundecane-8-ol (5) was a key intermediate in the research of anti-influenza
viruses medicines, anti-inflammatory drugs, high energy fuels and fuel additives. The synthesis of endo-pentacyclo-
[5.4.0.0%.0*'°.0>"Jundecane-8-o0l (5) was successfully achieved by a six steps route which was consisted of Diels-Alder,
photo-cyclo addition, carbonyl protecting, lithium aluminium hydride reduction, hydrolysis and Huang-Minlon reduction. The
total yield was 44.9%. This method has the advantages of facilely available starting materials, simply conducted procedures,

relatively high yield and easy purification, and is more suitable for scale-up production.
Keywords cyclopentadiene; endo-pentacyclo[5.4.0.0%°.0>!°.0>Jundecane-8-ol; synthesis

KEBER AW EA R =K ael, S8k
D15 EAKGE, R T FHOE R RRYE, EAES)
D125 PR, IE X PR R ) g5 M RTE R, fEid &
LA B g R T A HLA 22 SO0 A BRI S FH IR 2
WL SR A TS SRIBE 75 R LR
[5.4.0.0%.0*'°.0%°1 ¢ & 41251,

T AR TLFR[5.4.0.0%6.0%10.0°1+ — e — Py -8- T it —
oo B o 2 FE AR IR AT AR, Hom A s i . ik
T K HIR[5.4.0.0%0.010.0%° - —Hi(faiFk PCU, ¥ p=
1.24 g/em®) ™. Marchand Z54E 1974 4E 1 &G TR
[5.4.0.0%6.0%'°.0>1+—%2(PCU), PCU KRBV i
F| 51.66 MI/L, i T IA AR AR R, izt G
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Wy AR 45 AL, 5 2 AR 5 B N .
PCU fi’EM LR TR SIS R 2 —, 1
P 2GS SR U B AT W AR (N T RS, 4 PCU &
SEATE A R SRR IS ARRE I E Y, K
PCU FERGTHIGI N5 RS D VF 2 R A IR 25 BEAE L,
510 5 5 18 0 24 W (K0S v, B T 2 0 e A M R £ 5k
&, ARG R AAVE R IR S T 25 W8T AR L,
ILHA K207, PCU B9 T I WA
BB R ), B AR VB A BB SRR 1 A AR AR
HF BRSO AR KR iR, i T
B E MR AT RS, g R A Bk g, W)
FAAE e RS I 77 K [ AR,
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HET, 55T PCU 5L A0 & F s ikig i b,
Martins 25438 T FLFR[5.4.0.0%6.0%1°.0%) 45— -8-
P 105 R R, (E 2B Rt 2 T P A8 A 7R AR B e e
AT IR (NADH) A5 I R i &0 B (HLADH) 4 #% &3 12,
AFIF-FE A b Tk AL 4277 . Romanski 25! 738 T i
IR[5.4.0.0%°.0%10.0° 1+ — ki - N -8-BE 1 & i 2%, (H R
P& S ARSI HRAE . AHIEST AIA G 4 R R B A 1
[5.4.0.0%°.0>1°.0°1+—%e-8,11-—[l(1), &1 54
TRECEMUEAL R BN AE B BE AR FLER[5.4.0.070.0%10.07%)
bd-8- & T REAENR-11-16(2), SRS AERRIE SRR S AR
BEAE R B S5 0 D B 2 A e b [l 11-F2 - AR
[5.4.0.0%6.0*'°.0 1+ §E-8-2 “WEHi M (3), 2 J54EH R
FRAE TR KA il 11-38 38— 1L 3R]5.4.0.0%6.0%1°.0°1 - —
ot -8- T (4), F5z Ji A TN il Ji R N AR i H B Ak A 4
TIR[5.4.0.02.0%1°.0%] 1 — i~ 4 -8-TE(5), ELAKIMK Ak
# 2k W, Scheme 1.

O
@ . Acetone hv, Pyrex ﬁ
0°C r.t. o

(0]

1 O

Ethylene glycol LiAH, [wH
Tt -0 Et0 “oOH
Q8 o>
2 3

HCl (1) HoNNH,, 120 C
—_— _—
18h, rt. QH  (2)KOH, 195 C

oH
4
9
T
iH
H

4
1
5 (o]
Scheme 1

1 GRS

1.1 HIR[5.4.0.0%°.0*°.0°1+—4:-8,11-ZEA(1)HI &
X

TEG G 1 W), JaSCER[SIER MG R, 3
P SR BRAE — 70 C A2 A RN A 1,4,4a,8a-DU A -
LA-Hr P F L 28-5,8- i, 2 J5 Bz W) I il A LR &
B P e R A E RS N R AL R A U & 1, Tk
AT 52 S 50 N R I A I3 — s 55 0 2RI s IS e g — 70
CAZIER, SN LA 1 1L LR RT3
fRSE/N, e N S geBE EEE AL, S T 6miE N,
AR TR NI EAT, TAIEEY 1 0E O3 T
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B, SR ik SRR A 1, PR T 0 R R
FE 0 C oAy SN, SEIM SN B T 70 A 6 BT A,
GE BUTEIL R AT — IR, ST A S
5, TLIINIA], BRAREGAS, SRR [0 ™ 2 ) 5 i W&
1.
R 1 G AR 2152 0
Table 1 Effect of irradiation time on the yield

Entry Time/h Yield“/%
1 8 48.3
2 12 54.6
3 15 66.1
4 19 72.4
5 23 76.7
6 26 76.7
7 28 76.8

“Yield was accounted after recrystallization.

MR SR LR, ROV AR] 23 h 24, R
N7 2RI Bl dp . WS AR SR G e NI [R], 7 AT
WAL,

1.2 HIN[5.4.0.0%.0%"°.05°+—1x-8- 2 Z B4R HEA-11-
fR(2)89 & B

& A& 2 (it B, Eaton M2 & i V2 T
RAEHA, W15 4 BEAEX LR R A AE
NIRRT R AR Y, %A G R BT S R R TR
K, RANAEIREW ST, PS54 2 it
e, FRAME T B E AR, £ REERIIES
WEY 1 FEF I T RN AY) 2, &% it R
BREfRT R, FEPE/D, AT A S SO IR s W 2,
S5 R WU 0 8.56 mol% & ARk .

K2 AT = A (K 5 )
Table2 Effect of catalyst dosage on the yield

Entry Cat. amount/mol% Yield‘/%
1 4.70 50.2
2 6.04 61.4
3 7.25 69.4
4 8.56 74.3
5 9.78 74.2
6 11.03 74.3

© 2014 Chinese Chemical Society & SIOC, CAS

“Yield was accounted after recrystallization.

13 1M-£E-FI3[[5.4.0.02°.0*"°0°)+—k-8-2=
B2 45 HA(3) A& BN S 4

fEE PR 3, PESCER[131R A AL ah s
JEFPEAL A 2 IR IR FR A, FRATIHE %S
AR I R I A BOS PR A A 5 A BE A RN 7 S A IR A%
W) R, T DA S0 S B B AR T R 3 D e 3 A 2 3
PR L SCHRRIE (1) 15y 4%, o ACHRTRT B, RE 4 f S 5 i
.
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HEAERHIE Y 2 B, T4l sk r =
HEFAER, FrCUoR il A A B H B K2
WA 2 HIAMRIIEE SO, MR H & AN
UK, MR A BT a 8 BG4 3.

WA 3 AR EIREE WL 1, W1 e, 6
5.26 T AR IR )-8 A A4 3 1) 8 A7 OH IR,
5 3.94~3.74 KLU A JE T 12, 13 A2/ H 46 2= 47
¥, 5 3.56 Mixi 2 HIgHE T 8 A0 H Mk 22008, o
2.64~2.07 AbHIIEEIA 1,2, 3,5,6,7,9 F1 10 £7 H i
2B, 6 1.55 F11.06 PRIT 190655 51 V1 J8 T Ha, A1 Hayp
MteEAL RS, B 2 el LUE 2, 8 7 OH 5 8 Fl1 13 A1 H
# NOE {55, i 8 7 H 5 13 i H J& NOE {55, #il
& 3 1) OH JFERIE EAL a B AT E, 8 f7ff H 75°F
fRe Bt I, Hy 55 2, 3,5, 6 (157 NOE 15 %5, 1Ml Hyp H 5
3,5,10 ff NOE {55, XK 8 HE 9 HA
IR NOE {55, ALl Ha 55 947 H % NOE {55, 8
ST H 5 6,7 #1947 HA NOE {55, 12 fif) H 5 1 i
10 A7) H 7 NOE {55, 4 7 BN H Z A 1R 21K
NOE {55, FrlAa] L &9 3 ISL AR AL g P 1
RN (3R

8-0H

I\

s
s

v b

L3
12
PR
84

ccl,

40 30 20
5

B1 &Y 3 MHIHRE RS K
Figure 1 'H NMR spectrum of compound 3
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Figure 2 NOESY spectrum of compound 3
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2 it

AW T I Btk TR [5.4.0.0%6.010.0%1+— k-
P -8-WE 15 B H i, DABA G 04 FH 6] 2 IR A B 4 DUk
23t 6 30 RN R FEFIL T 44.9%, %G KT B AR
Ao A ESa s Ty FRE . AR ] AL AR
PRSI, X RAT NN PCU fiT A &
AEEZE . EA R RRE TORRE R & 1
PRI, B T ISR 23 h, BRI Ry
76.7%. FAMAE T HEAFIRLT & 8.56 mol%H, H
A4 3 1= 2 g, IAF 74.3%.

3 TS
3.1 eSS

{45 Biichi B-545 4 siA¥, il BERALIE; FFETT%
WRMAAS ) OCRS-1 BG4 WA, Bruker ##EIL
PRI (AV 11-400 MHz, AV-600 MHz; TMS & N #5);
Spectrum One B 7 AR 421 4P 154X, Finnigan TSQ
Quantum Ultr 7 3% 1% ; & 40 9% B3l 2 8 b H A
SHIMADZU A& GCMS-QP2010 Plus it 3% {3 #i2 £t
Vario EL CUBE JC# /3 #T{¢; HA AR UV-3150
AN Al W LA e G T Dionex A H] P680A
BACHRAH £ T AN

WA AEMNENGR, 95%, T T R4 bR 2
wl); KR al, 99%, WAL IE Ak T AT PR 2 ));
HoAARF I N o pral, Resik—balifk.
32 ZWAHE
3.2.1  AIK[5.4.0.07°.0>"°.07°1+ —k2-8,11-—BR (1) 4%
LR

MWL SCRR[14) 617, 45 25.00 g 0 2R ER I £
e N, RN 0 CAAT 1) 200 mL
VIR, 53808, T ) B N 5 S22 I A5 1 18.3
mL % 4, 20 min #5E, RN 4 h 5, W RMNEEHN
A 600 mL PN, ZEBEFE S 500 WA Bk 2R
AP Pyrex BEHS F i 982 5 BRGSOV 23 b, #ok
WS RO I B SR A, T 2Ryl (v - V=1 :3)
A, 15 3090 ¢ AEEE 1, 7% 76.7%. m.p.
240.5~241.0 CCCHk{E® 243.0~243.5 C); '"H NMR
(CDCls, 400 MHz) d: 3.19~2.70 (m, 8H), 2.06 (d, J=
11.60 Hz, 1H), 1.90 (d, J=11.60 Hz, 1H); *C NMR
(CDCls, 100 MHz) 8: 212.21 (C=0), 54.63, 44.53, 43.69,
40.37 (CH,), 38.61; IR (KBr) v: 3444, 2992, 2931, 2868,
1754 (C=0), 1723, 1190, 1125, 1059, 861 cm '; ESI-MS
mlz: 196.94 [M+Na]".

Chin. J. Org. Chem. 2014, 34, 1010~1014
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322 #AIR[5.4.0.07°.0>"°.07°1+ —ke-8- L —B% 45 B -
11-B7(2) 89 6A%,

1 150 mL [ LA 70 mL £ %, 4.00 g fk
G LU 0.25 g ST, HEELEE 24 h, I 10%[1)
Na,S,0; Wi A7 pH [HZEF 1, H 80 mL =G FEiA
I, JE/K NapSO, T Ja Sk, IE b 45 5 15
3.72 g LtasEr= 2, F2% 74.3%, mp. 73.0~73.8
COrk ! 73.0~73.5 °C), HPLC Wl & i 7 Bk T
98%. UV Anae: 197.0 nm; 'H NMR (CDCls, 600 MHz) &:
3.92~3.81 (m, 4H, OCH,), 3.00~2.39 (m, 8H), 1.84 (d,
J=11.04 Hz, 1H), 1.55 (d, J=11.04 Hz, 1H); °C NMR
(CDCls, 150 MHz) 6: 215.26, 212.08, 113.96 (OCH,),
65.75, 64.55, 54.72, 53.06, 50.78, 45.88, 44.64, 43.79,
42.61 (d), 41.43 (d), 38.76 (d), 36.38; IR (KBr) v: 3461,
2979, 2901, 2862, 1747 (C=0), 1455 (CH,), 1341, 1096
(C—0—C), 1006, 855 cm '; ESI-MS m/z: 240.95 [M+
Na]". Anal. caled for C13H,405: C 71.54, H 6.47; found C
71.45,H 6.23.

323 11-H#A-731[5.4.0.0%°.0>1°.0>°1+—%%-8- 2=
B% 477 BF (3) 44 B A%,

¥ 1.25 g4b & 2 1 25 mL /K ZBEEROINA S
100 mL (1) = FUReifir, vKAs FHidE, FEmgeirh oete g
IEA 0.6 g EALEIAI 20 mL Jo/K ZBRE W, {3450 C
KA 2 hy, ZJEHERNY 2 h, SRJE FRAIMA VKA,
B AR I 0.6 mL 7K. 0.6 mL 15%E AL W
WA 1.8 mL K HEAT ¥ K, 198, JEDTH DR IoK SREE
U, BRIk, S EICEAIREAE 1.22 g, o
97.0%. '"H NMR (CDCls, 400 MHz) §: 5.26 (d, J=12.20
Hz, 1H), 3.94~3.74 (m, 4H), 3.56 (dt, J=12.20, 3.64 Hz,
1H), 2.64~2.07 (m, 8H), 1.55 (d, J=10.68 Hz, 1H), 1.06
(d, J=10.68 Hz, 1H); *C NMR (CDCl;, 100 MHz) ¢:
115.66, 72.24, 65.45, 62.89, 47.14, 46.66, 44.55, 43.53,
39.83, 38.97 (t), 34.91; IR (KBr) v: 3450, 3005, 2967,
2898, 2867, 1460, 1444, 1343, 1298, 1116, 1084, 1069,
1034, 954, 931, 854 cm '; HR-ESI-MS calcd for C;3H,,05
[M-+H]" 221.1178, found 221.1171.

324 11-# % -7 3£[5.4.0.0*5.0*1°.0>°1+ — 4% -8- A
(4) 96,

¥ 3.50 g 4k 3 I 30 mL 10%1) SRR,
EPEFE 18 h S5, P RIBR R A v R R, R
pH A, H R AN (20 mL X 4), oK REET
i, ik, EASRYES 2.70 g IR, PR 96.5%,
m.p. 229.5~231.0 CCCHRE" 230.0~232.5 C); 'H
NMR (CDCls, 400 MHz) 6: 5.24~3.64 (m, 2H), 3.00~
2.42 (m, 8H), 1.89 (t, J=10.08 Hz, 1H), 1.52 (dd, J=
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22.16, 10.44 Hz, 1H); *C NMR (CDCl;, 100 MHz) ¢:
220.00 (C=0), 119.27, 81.49, 71.90, 55.97, 54.80, 54.22,
49.81, 45.04 (q), 43.21 (1), 41.75 (q), 40.54, 38.40, 36.82;
IR (KBr) v: 3386, 2964, 2863, 1732, 1453, 1341, 1274,
1100, 1072, 995, 953, 896, cm '; HR-ESI-MS calcd for
C1iH 30, [M+H]" 177.0916, found 177.0906.
3.2.5  AIR[5.4.0.0%°.0>1°.071+ —k- M -8-BL(5) 49 &
AR,

FERSARY R 100 mL = LB NN 2 g tb s
W) 4, 4 mL TC/K PRI 40 mL — 2 "R, BB m#Eg 120
C, MRFFZIE 2 h, Z RIS 80 C, H 2 g A LEN
IONEEH R, BWTHES 195 C, THEE ¥ B
IKIFRIZKZE R, SRS R E 195 'C R Hl 4 h, HIK
PETIENRIEN P R N b A s ke, Sl R e AR
(20 mLX4), KA AR I = & R VR,
B K AR, e, KA SR b
/s Z8M7K0KBE, 2 WA S &P B A 3A LA
TR G ORI T8, 198, FL3Uga 1 2047 A i
AR A G E A 1.55 g, 725 84.2%, m.p. 215.1~216.4
COCHvE™ 208~210 C); "H NMR (CDCl;, 400 MHz)
5: 3.92 (t, J=4.16 Hz, 1H), 2.75~2.52 (m, 3H), 2.42 (q,
J=6.60 Hz, 2H), 2.30~2.20 (m, 4H), 1.85 (s, 1H), 1.70
(d, J=10.36 Hz, 1H), 1.16 (d, J=10.36 Hz, 1H), 1.07 (dt,
J=11.76, 3.88 Hz, 1H); *C NMR (CDCl;, 100 MHz) o:
74.27 (COH), 47.02, 45.71, 43.10, 42.02 (d), 39.90, 38.80,
35.93, 35.15, 28.78; IR (KBr) v: 3291, 2953, 2859, 1453,
1354, 1318, 1293, 1097, 1073, 954, 785 cm '; HR-ESI-
MS caled for C;;H;30 [M — H]  161.0966, found
161.0978. Anal. calcd for C;H;,0: C 81.44, H 8.70; found
C 81.18, H 8.62.

i Bh# Bl (Supporting Information) $20t T LAY 1~
5 HIAZHEEGE . k. LLAMDGIEE MBS I, X AeRPRL AT
PLMASTH ) 3 (http://sioc-journal.cn/)_F N %K.
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