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Linalool was cyclized in aqueous solvents with Hg(ll) salts, thereby iridanediols were formed in 

-55% yield with -85% stereoselectivity, favoring the cis, trans-isomer 2. Utilizing the reaction, cyclo- 

nerodiol, a fungal metabolite, was synthesized in a single reaction starting from nerolidol. 

Solvomercuration-demercuration reaction of olefins is widely studied and its use in organic synthesis 

is well documented 
1) . Though the C-C bond formation was observed in the reaction of some polyenes 

2) 
, 

its selectivities are discouraging except in a few cases 
3) 

as a method for the syntheses of cyclic natural 

products. The Hg(ll)-induced cyclization of 3,7-dimethylocta-1,6-diene to iridane carbon skeleton 
2c) 

, 

though a low yield (24%), has attracted our attention because it can be used in biomimetic synthesis of 

natural cyclopentanoids, if we can improve the yield and control the stereochemistry of the reaction. In 

view of the known stereocontrol by a neighboring hydroxyl group in oxymercuration 
4) 

, we have applied the 

reaction to allylic alcohols. This paper describes regio- and stereoselective cyclization of linalool to cis, 

trans-iridane-3,7-diol and of nerol idol to cyclonerodiol, a metabolite isolated from Trichotecium and other 

.5) 
fungi . Although thermal cyclization of linalool has been reported to proceed in 56% yield, stereoselec- 

6) 
tivity is about 50% favoring plinol C, the cis,cis-isomer . 

Cyclization of linalool Linalool ,l_ was allowed to react at room temperature for 12 hr under vigorous 

stirring with 2 molar equivalents of Hg(OAc)2 in aq. THF (75%), the typical conditions for oxymercuration. 

After alkaline NaBH4 reduction of the organomercurials formed, the products were separated by Si02 chromate 

graphy and/or preparative GLC. The compounds L-t;& were identified besides some recovery of l_, Their 

structures were assigned on the following bases: 2_ (17% yield); epoxidation and subsequent LAH reduction 

of known plinol A 2 6,7): 2 (l%), i (l%), z (2%) and 3 (7%); comparison of PMR spectra with authentic 

6) specimens : z (27%, diastereomeric mixture) and & (22%, possibly diastereomeric mixture); their PMR 

analysis and that of the corresponding methyl ketones 
8) 

, the CrO 
3 

oxidation products. The stereoselectivity 

of the reaction for the cis, trans-iridane-3,7-diol formation was 90%, but their yield was only 19% 9) . 

In order to improve the yield of cis, trans-iridanediol 2, we have performed the reaction under various 

conditions. Some representative results are shown in Table 10) . Plinol A z6) and the vinyl ether E 
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52 
H _.-- . ---__ 

gH 

10 

4 0 

5 

(diastereomeric mixture) 11) were newly identified. The analysis revealed that 1) all combinations of the 

reagents, addends and solvents induce cyclization to iridanols, 2) the kind of mercuric reagents and the 

presence of a base have little effect, 3) the stereoselectivity in iridanol formation is -85% favoring 2_ in 

almost al I solvents used, 4) the most important factor is the solvent system; H 
2 

0 and aq. HOAc give the 

best result with Hg(OAc)2, while aq. HOAc, aq. t-BuOH and aq. CH3CN are the best with HgC12, 5) the 

reaction period is also important; the reactions in aq. HOAc require less than 1 hr to give the best yield, 

while in aq. t-BuOH it takes nearly 12 hr and 6) in CH3CN, the formation of acetamide corresponding to 

2_ was always observed. Thus, the conversion of linalool to iridanols was achieved with sufficient regio- 

selectivity (56%) and stereoselectivity (85%); much improvement compared with the McQuillin’s 
2c) and 

Ohloff’s results6). 

Stereoselectivity in iridanol formation The Table discloses the preferential formation of cis, trans- 

iridanol, and the absence of the fourth (trans,cis) isomer ll_ under the all conditions used. This can be 

explained by the interaction of the hydroxyl group with the Hg atom in r-type complex. Inspection of 

molecular model reveals that the conformations S-42 and l&, leading to the respective products 2 -4 __ 

and ll, have steric hindrance to different extents when two reacting centers approach. While & has little 

hindrance, the other three, especially l&r, have considerable hindrance between the circled groups. Thus 

the steric hindrance in the cyclization step exploins the stereocontrol of the iridanol formation. 
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Table Products of Hg(ll)-induced cyclizatian of linalaal at roam temperature 

Hg(ll) SOIV. 
*2 

time(hr) lridanols e-+3+4+9) u-4 

yield*3 stereoselectivity 

other products(% yield)*’ 

kiKW2 H20 12 

aq.HOAc V4 

HgC12 

aq. t-BuOH 

aq.CH3CN 

H2° 

aq. HOAc 

aq. t-BuOH 

HgC12SCaC03 H20 

aq. t-BuOH 

HgC12+CdC03 H20 

aq.CH3CN 

1 

12 

12 

12 

12 

V4 

1 

1 

12 

96 

12 

12 

12 

12 

% (% ratio) 

2+2 2. 
52(7)*4 81 8 

44 73 15 

39(l) 75 12 

56 75 12 

20(2) 80 11 

24*5 89 11 

43 49 

53(2) 79 

40(3) 80 

42(4) 84 

56(4) 85 

54 83 

43(6) 76 

56 79 

40 79 

57*5 77 

9 42 4 6 

13 8 16 6 

12 8 5 2 

12 4 10 2 

11 4 12 2 

14 3 11 6 

12 

11 

11 

11 

“2 Aq *l The rest is nonvolatile polymeric substance. 

A 
11 

12 

13 

13 

9 

12 

10 

10 

12 

recov - 

ered 

L. 

2 

4 

6 

2 

2 

5 

12 

12 

3 

2++, 
6 

2 

3 

5 

4 

1 

7 

4 

6 

4 

7+8 -_ 

11 

29 

37 

71 

46 

‘2 a-Terpineol 

1 5 

trace 2 

5 

2 

5 

1 6 

2 5 

2 5 

trace 1 

solvents are 75% vol/vol concentration. 

*3 Inclusive yield of 2. *4 Yield of 2 in parentheses. 

*5 In addition, acetamide corresponding to 2_ is always formed up to l/3 of 2_. 

Synthesis of cyclonerodial Cyclonerodiol g is a fungal metabolite isolated 

.5) 
from Trichotecium roseum and other fungr 

50) H 
, and already synthesized by Nozoe /- 

as a diastereomeric mixture in 4 steps starting from linalool. As an extention of 

our study discussed above, neroridol 2 was subjected to the Hg(ll)-induced & 

cyclization reaction. The reaction at room temperature with HgC12 in aq. 

HOAc for 30 min. or HgC12-CdC03 in aq. acetonitrile for 8 hr, and subsequent 

& 

reduction and chromatographic separation afforded E in 16% and 22% yield, ‘! 

respectively, as a diastereomeric mixture at C7 CPMR (CC14) b 0.98 (3H, d, J=7), 1. 11 (3H, s), 1.20 OH, 

s), 1.62 (3H, bs), 1.66 (3H, bs), 5.86 (lH, bt), MS (m/e) 222, 204, 139, 109 (base peak), 82. IR (liq.) 

3425, 1450, 1370, 915, 886 cm-‘]. In the latter reaction, the vinyl ether (19%) corresponding to !$ 

wos also identified as diastereomeric mixture. Thus, a biomimetic synthesis of cyclonerodiol was achieved. 
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7) Methyl signals in PMR spectra (CDC13) of 2 3_ and j, are listed below together with those of the fourth 

stereoisomer l’_ derived from p’ino’ D (Ref. 6). 

J=7), 1.15, 1.20, 1.34. 

2:81.05(d, J-6), 1.20, 1.20, 1.2% z::l.l3(d, 

1.31. 

$z 6 0.91 (d, J=7), 1.18, 1.21, 1.24. fi: 6 0.93 (d, J=7), 1.23, 1.28, 

8) z: v (Iiq. ) 3450, 1375 cm-‘. & v (liq.) 3450, 1385 cm-‘, 6 (CC14) 0.98 (lMe, d, J=6.5), 1.13 

(lMe, s), 1.17 (lMe, s), 1.23 (lMe, s), 3.37 (lH, q, J=6.5). 

1365 cm-l, 

Methyl ketone from L: v (liq. ) 1710, 

6 (CC14) 0.82, 0.93 (2Me, d, J=7.0), 1.12, 1.20 (lMe, s), 2. 10 (lMe, s), 3.55 (lH, 

m). 

(1 Me, 

Methyl ketone from & v (Iiq.) 1712, 1350 cm-l, 6 (CC14) 1.06 (‘Me, s), 1.16 (lMe, s), 1. 19 

s), 2. 11 (lMe, s). 

9) If the ethers 5 and 2, also iridane derivatives, 

though yield zcreases to 28%. 

are included, stereoselectivity for 2 is reduced to 61%, 

10) After the reaction under the conditions shown in Table, pentadecane, an internal standard, was added. 

The reaction mixture was reduced with alkaline NaBH4 and extracted with ether. Yield of each 

product was calculated from GLC (chromosorb G-AW-DMCS coated by 5% Apiezon-L and 0.002% 

Carbowax 20M, temperature, 15O’C) with reference to the internal standard. 

11) In PMR spectrum of s many signals appear as pairs of nearly equal intensity: 6 (CC14) 0.84 (IMe, d, 

J=6.5), 0.85 (d, J=6.0); 0.97 (1 Me, d, J=6.5), 0.94 (d, J=6.0); 1.23 (1 Me, s), 3.54 (1 H,m), 4.87 

(lH, dd, J=10.5, 2), 4.88 (J=10.5, 2); 5.08 (lH, dd, J=17.0, 2), 5.13 (J=17.0, 2); 5.86 (‘H, dd, 

J=17.0, 10.5), 5.82 (J=17.0, 10.5). 

(Received in Japan 25 April 1979) 


