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BLa Rk, &ZBHE. BUR Y Sharpless M L FALARL. MALELHEBEILSE
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Fig. 1 The synthetic route of three fragments of monoterpenoid

8 K ZBALER S B Z R (10), PR 42%. RUYWEEHR/RLHHME + AcO:
Py=1:2:3.5. B, MY ZBULL=ZMERBL. (28, 6F) -1-FE-2, 6-—
HE-8-ZBRE-2, 6-F M 8) EFMATF, LURFMYEH, 5 PhSONa + 2H,0
EI LS 12h, AR 1e, =3 72, {H 6 R B H+ 5 PhSONa + 2H,0 EIHL KLY 18h,
NWERBHEYEHEEER (1D, FR75%. RNERMEL. BK. ABTFRAR
(2, 3] o MHVLEMAITC. B FRS 6 M= 11 HREEE, AEGTABRERE. [/,
4 55 PhSO,Na + 2H,0 ZE A B P ER 12h 8 11, PR 71%. —SREREVBHT U
Bk P IER A EEI AR E LY BR A NBRNERE P& BT .

1.2 HBRMBACELCRENHTHR

=B 5 AEH, 7 5 H,Se0,/t-BuOOH R 4= | AL Y /5 %4 NaBH,/PEG600 & J7 Bl
88, mHE56%. AR H,Se0; {# Se0,, i T Sharpless A ELE®. LRIE
O RKOFEARNTREHTHAERRREEMNELARNS. RER 7 5EEMM
B, & (2, 3) oE#, REKBC. REPHHTTRA HSe0s LB H LR Y8
R SEERTHEBREREEIEEREANIRITH SENRNEYER/RLN
H;SeO; t 71 t-BuOOH=11:2: 4, RV IBENEHE 0~15C, REBRIZEMFEI TR IE
R, BEXESHERWMN. F#, 5 F HSe0,/t-BuOOH HATHE AL HAL X B3
(2E, 6E) -3, 7T-—_HIE-8-% -2, 6-FIHEE (9, =R 65%. AELEY THUNS
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HALTE 11 W[RE 8, P 72%. 11 5 Se0,, t-BuOOH R 18 3, =& 46. 60", I HK
RMBAVEMLRE, mREFRR.

1.3 HREEMHR

8 5 PPhy/CBr, RV BT AMARY) 1a, =% 00%. BT, KR
FARNRRHET, REBEERE OCESR, BERTERL la. H™WH' HNMR H#7E 6
=7.51ppm bF— LB, XRAA -SRI YW S PhP=0 R E &Y. BRI MA LB
I8 % PhP=0 JUELI BB AL LEw la MAXZBRRY. ik, 85
PPh,/CCl, RIZBEIRBAMRY 1b, F 82). MAGHEIEE PhP=0 g

ZEBT. 9 5 PPhy/CCL R, BEIMRA/E A=Y, N’ HNMR 1 IR %338 T L
HERENEE, SRVMAFEHL 2b, H PrP=0 iR E. WEABBERMNLEDL
oo, Bl HEM R =RERN. RERS2 HE NERA 2.
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[Blik, 8 7 CH.Cl, 1, 5 PPhy/CClL R1Y, BEIRAEKSYRAFHL 20, MK,
Ph,P=0 MELIBR . HRMVIER L. F8Eh 2a f1 2b 9= R F 08 32900 35%.
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2.1 (B5AN

2.1.1 4B Nicolet 170SX FT £ #MEi##{; JEOL FX90Q B R ILAR (L, CDCl HEH .
TMS A HFR; VG ZAB-HS - Jf B A AX.

2.1.2 KA FARANMHAIMTER, BB EHLSER #EH (200~300H) B1F&
MR F T A, BEEFREE GF254 B EYb% £, B A hES
B34 60~90C.

2.2 X B

2.2.1 T84k LMBRRAEN, s 5ZMHER MK/, WHE 116~118C/
266. 6Pa BUIEMY, BRAMRY 7, R 98%. IR (ecm). 2922, 1741, 1674, 1233,
HNMR (CDCly)é (ppm): 1.66 (3H, s, CH;), 1.69 (6H, s, 2CH;), 2.06 (3H, s,
CH,CO), 2.36 (4H, br, CH,CH,), 4.58 (2H, d, J=T7Hz, CH,0AC), 5.35 (2H, t, J
=7Hz, 2CH=).

2.2.2 8&94 A& BSHXMOER. BEAMRTY 8, &R 56). H IR, HNMR,
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" CNMR i #8295 S R O —F.

2.2.3 ladjhé& sk ¥ 2.12g (10. Ommol) 8 IFF 15mL CH,Cl, 1 4. 15g (12. 5mmol) CBr,
MBS, B OCIKKBHH, BEABHTHHRIIA 3. 928 (15. 0mmol) = E%. BE
WA O CHRGERE ¥ Smin. WEKBR LM, REWMA 15mL 28, B EHE. BH
A 3X10mL ZB %%k, SHAVE, REZARBREBFRBIESY. REEBRK BE
H, 8: 1 AHE/FIERD) AR la, 2.47g, =FH 90Y. TLC: BHM 4: 1, AiHE-§
BR, R {: 0.71. IRV¥ (em?), 2937, 1740, 1233, 1024, 609.' HNMR (CDCl;) 6
(ppm): 1.62 (3H, s, CH;), 1.75 (3H, s, CH;), 2.06 (3H, s, CH,CO), 2.11 (4H,
br, CH,CH,), 3.96 (2H, s, CH,Br), 4.58 (2H, d, J=7.5Hz, CH,0Ac), 5.32 (1H,
t, J=T7Hz, CH=), 5. 33 (1H, m, CH=),"* CNMR (CDCl;) ¢ (ppm); 14.5, 16.2, 20. 8,
26.3, 38.4, 41.2, 61.1, 118.9, 130.3, 132.4, 141.0, 170.8.

2.2.4 1b ¢4 0.3g (1. 41 mmol) 8 J5F 4mL CClL, BB, FRIKMBMHETF Ih g
SHHEINA. 0. 43g (1. 6mmol) ZFEMK. REYWHEEFREE FHRH 30min, RFHLHEE
. A 10mL30~60CHME:, SHWERETIRE. BETHRIEEHN, BERERRN &
BEH, 10: 1 A&/ EABENREABRY Ib, 0.27g, 3K 82%. TLC: BIFH|
8+ 1 GiMEE-PIER. R {8 0.50. IR (em?) : 2941, 1740, 1675, 1233, 682.' HNMR
(CDCY) 6 (ppm): 1.72 (84, s, 2CH;), 2.05 (3H, s, CHyCO). 2.11 (4H, br,
CH,CH,). 4. 00 (2H. s, CH,C!}, 4. 58 (2H, d, J=7Hz, CH,0Ac), 5. 27 (I1H. m, CH=),
5.50 (1H, m, CH=). " CNMR (CDCl;) 6 (ppm). 14.0, 16.4, 20.9, 26.1, 38.6, 52. 2,
61.2, 118.9, 129.8, 132.1, 141.3, 170.9.

2.2.5 1lc#§4& A 2.0g (10.0mmol) PhSO;Na « 2H,0 {5 F 5mL BFRE. 2mL 7Kl 5mL
HERAIE S TEHE, IO 2. 12g (10. Ommol) 8, RS YEW 12b. ¥ EXIRE, MA 10mL
KR, BEMIXISmL ZBER. §HAVE, A 40mL K%, 3N Na.CO;s R
FFIE pHA7. RIGRAKMEIKER, LK MeSO, T REZRRBRZEMN, BERE
KE (BEREH, 8: 1 AilE/ I Sb8% L, 2. 428, =R 72%. TLC: BFFH 4:
1 AimRE-7NER, R {E . 0.60. IRAEY (em?), 3050, 2934, 1728, 1372, 1166, 1024, 734,
692. ' HNMR (CDCl;) 4 (ppm): 1.67 (3H, s, CHy), 1.70 (3H. s. CH,), 2.05 (3H,
5. CHyCO), 2.12 (4H, br, CH,CH,). 4.58 (4H, m, CH,SO,, CH,0Ac), 5.38 (2H, m,
2CH=), 7.80 (5H, m, CsH;)."*CNMR (CDCl;) 6 (ppm). 13.7, 16.2, 20.6, 25.7,
38.5, 60.9, 69.2, 118.8, 119.7, 124.8, 128.7, 129.0, 129. 3, 129.7, 130.2, 131.6,
141. 3, 170.6.

2.2.6 9454 R 4.8 (37.5m mol) H,SeO; ¥ F 25mL CH,Cl, B, ER FHi#
15min, B A 23mL(150m mol)70% #yat & (LA TR, IB S Y7 0 C kKB Bt HE 30min,
B #E 7 30min PIPIA 13.5mL (11.2g, 73.5m mol) 5. IREYTF 0OCHEFE 2h, F MOCHE
$# 8h. A 20mL A1 40mL ZEBAWRE, SHANE, KIKAH 3X20mL 20%KOH HFH . K
MELAKBETR, K MeSO, 4. RHERRBREZBEMN, MEYHRESRFT BERH, 4
1 AHE/THERD 2itki8F] 9, 8.03g, =H 65%. TLC: BFFH 2: 1 Hisk-7580, B {H.
0. 38.' HNMR (CDCly) 6 (ppm); 1.66 (3H, s, CHy), 1.99 (1H, s, OH), 2.17 (3H,
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s, CHy), 2.19~2.30 (4H, br, CH,CH,), 3.99 (2H, s, CH,0), 5.38 (I1H, s, CH=),
5.87 (1H, d. J=8Hz, CH=), 9.98 (0.6H, d, J=8Hz, 0.6 CHO), 9.92 (0. 4H, s,
0. 4CHO). * CNMR (CDCly) 6 (ppm): 17.6, 25.2, 26.5, 40.2, 68.4, 123.6, 127. 4,
137.2, 163.2, 191.1.

2.2.7 2aé54 & 0.21g (1. 25m mol) 8 ¥ F 6mL CH,Ct, A1 0. 52g (1. 56m mol) CBr, #}
BEYW, £ 0CHKKB FHEH, 4#HEMMA 0. 49g (1. 88m mol) =HE . 7£ 0 CHE# 20min,
BEEREREZEN, REYWMA 10mL Z 8, SEEHIE, BUFA 3X8mL 2B Kk,
HARBREZBRMEE>Y. RELERN (BKRH, 8: 1 AW/ {53 2,
0.204g, 2R 32%. TLC: BFHM 4: 1 AHEE-TNME, R {H: 0.49. IR (em™), 3396,
2924, 1692, 1433, 1380, 1140, 1099, 749, 691.! HNMR (CDCl;) 6 (ppm); 1.25 (3H,
s, CHs), 1.76 (3H, s, CHy), 2.16~2.28 (4H, br, CH,CH,;), 3.94 (2H, s, CH,Br)
5.30~5.90 (2H, m, CH=), 7.45~7.83 (15H, m, ArH), 3.98 (lH, d, J=8Hz,
CHO).

2.2.8 2b854 % 0.50g(3.0mmol)9 ET 10mL CCl, F, EB THH 2h, RS 1E 40min
HAHEINA 0. 88g (3. 23m mol) ZFFEB. A 10mL A, SR L UTHE. MERE,
MY oER R (BEBEH, 10+ 1 HimE/RE) #{8%] 2b, 0. 4888, =% 35%(. TLC
: BFFF 8 1 GWBE-FIEE, R {H: 0. 40. IRJ™ (cm™), 3415, 3054, 2925, 1671, 1432,
1305, 1150, 1099, 749, 692.! HNMR (CDCl;) 6 (ppm). 1.19 (3H, s, CHy), 1.60
(3H, s, CH;), 2.08~2.29 (4H, br, CH,CH;), 3.99 (2H, s, CH,Cl), 5. 48~5.80
(2H, m, 2CH=), 7.45~7.85 (15H, m, ArH), 9.98 (l1H, d. J=8Hz, CHO).
2.2.9 108544 LDIMIEVERRF, ¢ 5ZMAF B IBL, HALREEBHERL
@Ry, =X 429%. TLC, RFFH 8: 1 A MEE-TIME., R (. 0. 69. IRAL (em) . 3090,
2972, 1740, 1644, 1369, 1244.' HNMR (CDCly) ¢ (ppm). 1.54 (3H, s, CHy), 1.59
(3H, s, CH;), 1.67 (3H, s, CH;), 1.83~1.97 (4H, m, CH,CH,), 2.00 (3H, s,
CH,CO), 5.05~5.25 (3H, m, CH=, CH,=), 5.83~6.14 (1H, m, CH=).
2.2.10 11 ¥4 4 SHXM®. L6 JEEESH™%E75%. IR, HNMR 5 MS #4{{#E
5XMe—8. SHURS, L4 HFHER, =R 71%. IR, HNMR 5 MS #¥#E5 A
e ARMABRMER .

2.2.11 3é34 /& O0CuHKAKHE, 0.708 (5. 4m mol) H,SeO; i F 10mL CH,Cl,, ff# T —
WHIA 3.2mL (21.6m mol) 7T0% AL TR, IBESWIE 0C TR 15min, KRG
AAHEIIA 3. 0g (10.8m mol) 11 ¥ F 3mL CH,Cl,, 7E OCHi¥ 2h, BB 8. REM
20mL K%, B 2X20mL ZEHEE, S#HE VR, KK HEH Na,Co, BH, /KK
Wk, K Na SO, T4 RERRKEBIEMRY . A 10mLI5 % ZBE, | BHRILER
1 0. 5 PEG600, 7£ 0°C F#i#k, 24itimA 0.23g (6. Im mol) NaBH,. iR &#7E 0C F ¥
# 30min, Wb SmL MUf NHCI 8. RABEY A 10mL KRR 2 X 10mL 28R
B &#ENER. AK. KRR, TKMSO, T BEBREEZEM. REYAK
EAERN (REREH, 2: 1 G/l AifbBEEMmRY 2. 2. 29, ™R 724, TLC
s B L 1 G ihEE-FIME, R {8 0.46. IRA™ (om!y, 3455. 3064, 2919, 1449, 1305,
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1148,

1084. ! HNMR (CDCl;) 6 (ppm);: 1.37 (3H, s, CH;3), 1.65 (3H, s, CH3), 1.94

~2.10 (4H, m. CH,CH,), 2. 38 (1H, s, OH), 3.79 (2H, d, J=T7THz, CH,SO;), 3.97
(2H, s, CH,0), 5. 01~5. 40 (2H, m, 2CH=), 7.45~7.92 (5H, m, C¢Hs). m/z (EI, %),
294 (M*, 0.05), 153 (M*-SO,Ph, 2.64)., 135 (M*-SO.Ph-H,0, 100).
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Study of the Allylic Oxidation and Halogenation of Monoterpenoid

Wang Zhicai*  Zheng Qihuang  Gao Bi  Fan Shiyan

Abstract Monoterpenoid, which is a basic fragment of cembranolide, was synthesized starting

from geraniol, geranial and linalool specially produced in South China area. This paper laid em-

phasis on the study of the allylic oxidation and halogenation. The suitable reaction mechanism

was proposed.
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