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1. Analytical methods

NMR spectrawere recorded in CsDg on a Bruker DM X 600 or DPX 400 spectrometer,
the chemical shifts being relative to the solvent peak &y 7.280 and ¢:128.0 ppm as the
internal reference for *H- and *C NMR spectra, respectively. NMR data of some
compounds are measured in acetone-ds or in CDCl3;. The chemical shifts were given
relative to the solvent peaks: ¢4 2.040 and oc 29.8 ppm for acetone de. In the case of the
CDCl; solutions, the chemical shifts given to TMS peak (0.00 ppm). The coupling
constants J are given in Hz. GC analyses were done on a Shimadzu GC-8A
chromatograph equipped with a flame ionization detector (DB-1 capillary column (0.53
mm x 30 m). GC-MS spectra were on a JEOL SX 100 spectrometer under electronic
impact at 70 eV with a DB-1 capillary column (0.32 mm x 30 m). Isolation of some
products was performed by aHitachi L C system equipped with L-7100 pump and L-7405
UV detector, the product elution being monitored at 210 nm. HR-EIM Swas performed by
direct inlet system. Specific rotation values were measured at 25°C with a Horiba
SEPA-300 polarimeter.

2. Incubation conditions, GC and HPL C analyses

Standard culture of E. coli and incubation conditions were performed according to our
published protocols. * The cell-free extract was prepared asfollows. Oneliter culture of E.
coli encoding the native SHC was harvested by centrifugation and to the collected pellets
was added 50 cm® of citrate buffer solution (pH 6.0, 50 mM), and then subjected to
ultrasonication to disrupt the cells. The supernatant was used for the incubations after
removing the cell debris by centrifugation. One cm?® of the supernatant contains ca. 200
ug of the pure SHC. One mg of the substrate analogs and 20 mg of Triton X-100 were
emulsified with 1.0 ml of distilled water and 3.0 ml of Na-citrate buffer solution (pH 6.0,
0.5 M). To the solution was added 2.0 ml of the cell-free extract and then incubated at
60°C for 12 h. To terminate the enzyme reaction, 6 ml of 15%K OH/MeOH was added
and heated at 80°C for 30 min. The lipophilic enzymic products and the substrate anal ogs,
which remained unreacted, were extracted four times with hexane (5 ml) from the
incubation mixtures, and the quantities of the products and the starting materials were
estimated by GC analyses with aDB-1 capillary column (30 minlength, J& W Scientific,
USA). GC conditions: injection temp. 280°C, column temp., 280°C and carrier pressure,
1.0 Kg/lem?. In the case of diepoxides 20-22, the product distribution was estimated after
acetylation with Ac,O/Py at room temperature. The GC condition was the same as that of
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the diol. HPLC conditions; a Mightysil Si 60 (5 um) column and detection at 210 nm.
3. Syntheses of (3R)- 18and (3S)-2,3-oxidosqualene 19

These compounds were synthesized the according published methods.? Treatment of
the chiral ligand of (DHQ).,PHAL with 1 gave 14, 16 and 18, while that of
(DHQD),PHAL afforded 15, 17 and 19. Separation of 18 and 19 from other diols was
easily done by a SIO, column chromatography eluting with hexane: EtOAc (100: 15),
because the R value of 18 or 19 wasrelatively lower than those of 14-17. *H NMR (C¢Ds,
400 MHz); &45.41 (m, 5H), 3.33 (bd, J 10.4, 1H), 2.43 (m, 1H), 2.3-2.1 (m, 17H), 1.98
(bs, 1H, OH), 1.81 (s, 3H), 1.74(s, 3H), 1.73 (s, 6H), 1.71 (s, 3H), 1.69 (s, 3H), 1.62-1.45
(m, 2H), 1.152 (s, 3H), 1.145 (s, 3H). **C NMR (CsDs, 100.6 MHz); &135.25 (s), 135.19
(9), 135.06 (s), 134.96 (s), 131.09 (s), 125.09 (d), 124.97 (d), 124.93 (d), 124.82 (d),
124.79 (d), 78.26 (d), 72.53 (s), 40.20 (2C, t), 40.16 (t), 37.22 (1), 30.12 (t), 28.73 (2C, 1),
27.21 (t), 27.09 (), 27.00 (t), 26.38 (q), 25.84 (q), 23.55 (q), 17.72 (q), 16.16 (q), 16.10
(2C, ), 16.03 (g). The NMR data of 18 was superimposable on that of 19, because of
enantiomeric relationship between them. EIMS of 18 and 19 (%); nvVz 69 (46), 81 (100),
95 (43), 109 (37), 135 (37), 153 (42), 411 (3); 426 (4), 444 (M™, 2). The specific rotations,
[0]p?, 18 and 19 were +10.9° (¢ 2.1, CHCl3, lit.>* +10.7 or + 11.4) and -10.7 (c 2.2,
CHCl3 lit.®>* -10.7 or -11.8), respectively, indicating that the enantiomeric excess of 18
and 19 was close to 100%.
4. Preparation of 2,3:22,23-dioxidosgualene 20-22
The three-necked flask containing 1 (1.0 g) dissolved in 50 cm?® of THF was cooled at 0°C,
and water was added under N, atmosphere until the solution became slightly cloudy. To
the flask was added NBS (N-Bromosuccinimide, 1 g) in aportion and stirred for 3h. The
reaction mixture was poured into ice water. The product and unreacted 1 were extracted
with hexane (50 ml x 3) and then dried over anhydrous Na,SO,. The desired
dibromohydrin of 1 was purified with SIO, column chromatography eluting with
hexane:EtOA c (100:2~100:10), affording 270 mg (18% yield). The stirred solution of
K,CO3 (204 mg) in MeOH (30 cm®) was added in a portion to the dibromohydrin for 2 h,
and then poured into ice water. The desired oxidosqual ene was extracted with hexane and
subjected to a SiO, column chromatography with hexane:EtOA ¢ (100:1~100:3) to give
diastereomers 20-22 in ayield of 180 mg (90 %). *H NMR (CgDs, 600 MHz); &45.39 (br
s, 2H), 5.34 (brt, J 6.6, 2H), 2.77(t, J 6.1, 2H), 2.30-2.15(m, 8H), 1.75-1.6 (m, 2H), 1.71
(s, 6H), 1.65 (s, 6H), 1.26 (s, 6H), 1.22 (s, 6H). *C NMR (CsDs, 150.9 MHz); &;135.0 (s,
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2C), 134.3(s, 2C), 125.1 (d, 2C), 124.9 (d, 2C), 63.45 (d, 2¢), 57.29 (s, 2C), 40.11 (t, 2C),
36.8 (t, 2C), 28.71 (t, 2C), 28.00 (t, 2C), 27.04 (t, 2C), 24.98 (g, 2C), 18.90 (q, 2C), 16.15
(g, 2C), 16.06 (q, 2C). EIMS (%): m/z 69 (45), 81 (95), 93 (92), 107 (68), 135 (100), 203
(32), 406 (15), 424 (20), 442 (M™, 2).

5. Purification methods of the enzymic products 31-42

The reaction mixture of 18, obtained by the large scale incubation, was subjected to a
SiO, column chromatography eluting with hexane: EtOA ¢ (100:3~100:20) to afford three
fractions with low, medium and high polarity, the R values on SiO, TLC being 0.65, 0.42
and 0.18 [hexane: EtOAc (100:20)], respectively. To obtain pure 33, the low polar
fraction containing 33 was subjected to HPLC (hexane: 2-PrOH=100:0.15). A repetitive
SiO, column chromatography (hexane: EtOAc=100:1) of the medium polar fraction
afforded 34 in a pure state. Separation of high polar products 31 and 32 was done by 5%
AgNOs-impregnated SiO, column chromatography (hexane: EtOAc= 100:10~100:15),
31 being followed by 32, then each fraction was subjected to normal phase HPLC with
n-hexane:2-PrOH (100:0.8) gave pure 31 and 32. | solation of products 35-38 from diol 19
was carried out in asimilar way as that of the products from 18. The reaction mixture of
19 was divided into two fractions (low and high polar products) by a SO, column
chromatography [hexane: EtOAc (100:3~100:20)]. 37 and 38 included in the low polar
fraction were separated by the repetitive SiO, column chromatography [hexane:
EtOAc=100:2], the Rs values of 37 and 38 being 0.70 and 0.58 ona SO, TLC,
respectively. Separation of 35 and 36 included in a high polar fraction was achieved by
5% AgNOs-SiO, column chromatography in asimilar way as that of 31 and 32.
Products 39-42 from diastereomeric mixture 20-22 were isolated as follows. After
removing an excess of Triton X-100 by passing a short SiO, column, the residues were
chromatographed over SiO; eluting with hexane-EtOAc (100:2). The purified fraction
was nearly homogeneous on SiO, TLC. However, normal phase HPLC analysis of the
acetylated products [hexane: 2-PrOH (100:0.4)], prepared with Ac,O/Py, revealed that
four products 39-42 were mixed. Each of the products was isolated by HPLC as shown in
Fig. 4B.

6. Spectroscopic data of all theisolated products.

S4



Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2007

Product 31

[ Mass Spectrum ]
Data : 2,35=sd il
Sample: 2,35-50d 10l
Note @ =

Inlet ¢ GC
Spactrun Type ¢
RT : 23,67 min

B : az Bl B2 Int.
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Product 31 (oil) from diol 18

[0]p?5=+79.6 (EtOH)
c=0.40HREIMS: m/z
(M%), calcd. for
CaoH520,,
444.3967; found,
444.3972.

— HMBC
~€---% NOE
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NMR data, dppm, in CgDg
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relative to CgDg : 1H ; 7.28ppm, 13C; 128.0ppm

NO. MH 3¢ NO. MH 3¢ NO. H 3¢ NO. H 3¢

1 1.08(m);1.83(m) 39.31 9 1.78 (m) 56.52 17 5.46 (brs) 125.13 25 0.868 (3H,s) 14.75
2 155(m);1.66(m) 19.76 10 — 39.84 18 — 135.29 26 4.84 (brs); 5.10(br s) 106.66
3 127 (m);149m) 42.43 11 1.62(m) ; 1.69(m) 24.24 19 2.21(m); 2.44m) 37.24 27 1.770(3H,s) 16.16
4 — 33.66 12 2.15(m);2.45m) 27.43 20 1.50(m);1.61(m) 30.13 28 1.725(3H,s) 16.06
5 1.14(m) 55.65 13 5.46 (br s) 125.80 21 335(dd, 10.4, 1.8Hz) 78.28 29 1.148 (3H,s) 26.40
6 1.41(m);1.75(m) 24.76 14 — 134.95 22 — 72.56 30 1.154(3H,s) 23.58
7 2.11(m); 2.52(m) 38.73 15 2.26(2H,1,7.8Hz) 40.21 23 0.965(3H,s) 33.72

8 - 148.87 16 2.34 (2H, dt, 7.6, 7.6Hz) 27.13 24 0.921(3H,s) 21.89

The assignments of H-29, H-30, C-29 and C-30 are exchangeable.

Product 32
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I Mass Soectrum 1
Data ¢ 2,35-sqdisl
Sampla: 2,35-50a1al
Nete @ -
Inlet & GC

. Spactrum Typs ¢
RT 1 €2.98 min
F : a7 6. 0002
Qutput mrz range :

2451138

Mernal Ton (MF=Linear]
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+ 1B-Feb-2085 14:21
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Product 32 (oil) from diol 18
[0]p?5=-33.3 (EtOH), c=0.41
HRMS M+, caled. for
CaoHspO,, 444.3967,;
found,444.3966.
— HMBC \_/
-<--- :
NOE L 27 J 15
600 MHz \j
NMR data, 8ppm in CgDg relative to CgDg: *H ; 7.28ppm , 13C ; 128.0ppm
NO. H 13¢ NO. 'H 3¢ NO. H 8¢ NO. 'H 3¢
1 1.08(m);1.98(m) 39.49 9  1.79(m) 54.57 17 5.46 (bt, 6.8Hz) 125.07 25 0.955(3H,s) 13.77
2 1.55(m);1.65(m) 19.21 10 —_ 37.02 18 —_ 135.34&1 26 1.916 (3H,s) 22.46
3 T tieso 4264 | 111.44(m);1.65(m) 27.74 19 221(m);245m) 37.23 | 27 1773(3H,s) 16.24
4 — 33.08 12 2.21m);242m)  30.76 20 1.50(m);1.61(m) 30.14 28 1.731(3H,s) 16.06
5 1.32(dd, 11.9, 4.9Hz) 50.37 13 5.45 (bt, 6.8Hz) 125.52 21 3.34 (bd, 9.5Hz) 78.28 29 1.145 (3H,s)b 26.39°¢
c
6 1.99(m);2.06(m) 24.20 14 - 134.89 22 —_ 72.54 30 1.150(3H,s) = 23.58
7 5.58(bs)  122.54 15 225(H,t,7.4Hz) 40.17 23 0.980 (3H,s) 33.35
8 — 135.39 16  2.34 (2H,m) 27.09 24 1.000 (3H,s) 22.03

The signals of a~c are exchangeable in respect to the same latters.
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Product 33

[ Masz Spectrum ]
Cazn ¢ 2,3%-=qdial
Sarple: 2,35-53d10l
Kate 1 -

Inlst : GC
Spactrum Type
RT : 2EB.E3 min

Date @ 18-Feb=2005 14:2]

Ion Mode
: Nerral Ion [MF-Linear]
Scant : 162@
Int.

EI+

BP  om/z 1430800 : 425.53 &
Output mee renge @ 50.0529 to 529.0008 Cut Leavel ; B.8B %
a4E 1952 143,
lee—
a8 4
B2 4
e
E@
58
40 -
38 4
22 ) 12 , M'-r‘ﬂt
65 81 B | 131 385
124 55._'- . I
e e 217 2 299 L L 411 M
2 : b T ! — T —l— N SN T T 1
(1] ae 122 128 148 168 188 288 228 298 268 28@ I aze 340 360 380 402 q22 442 458 Ll i
NMR data of 33 in C¢De.
Product 33 from 2,3S-diol 18 in CgDg
[0]p25=-72.5 (EtOH)
¢=0.090
45
21. H HREIMS: m/z(M*-Me), calcd. for
o8 b p 43 A 4 CygH4g0,, 429.3733; found, 429.3730.
N - / —> HMBC
) ~---> NOE
600 MHz  NMR datain C¢Dg (the solvent peak; &y 7.28, 5:128.0 ppm)
NO. H 13¢ NO. 'H 13¢ NO. *H 3¢ NO. 'H 3¢
1 0.87 (m); 1.75(m) 40.81 9  1.47(m) 51.15 17 2.16(m) 48.66 25 — 71.28
2 1.38(m); 1.50(m) ¢ 1915 10 R 37.69 18 1.15(3H,s) 16.13 26 1276@3Hs) d 55,92
3 1.30(m); 1.52(m) 4381 | 11 1.20(m); 1.66(m) 22.65 19 1.01(3H,s) 1647 | 27 1448(3Hs) 4 7782
4 — 3354 12 1549(m)L1.93m) 2621 | 20 — 85311 28 1.039 3H,5) 33.63
5 0.919 (bd, 125H2) 579/ 13 2.07 (m) 4381 | 21 1273(3H,s) 2523 | 29 0.998 (3H,s) 21.76
6 1.50(m); 1.66(m) ¢ 19.087 1, — 4943 | 22 14sm)174m) 3822 | 30 1.151(3Hs) 17.20
7 1.38(m); 1.68 (m) 35.63 15 1.22(m); 1.58 (m) 32.72 23 1.74(m); 1.91(m) 25.79
8 — 4117 | 16 161(m);1.82(Mm) 5709 | 24 37417373  83.98

The signals of a~d are exchangeable in respect to the same letters.
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NMR data of 33 in Acetone dg

Product 33 from 2,3S-diol 18
in acetone dg

H 4:
‘ 21. H
. - 30 A 4
28 H o A7 / —= HMBC
) : - NOE
600 MHz
NMR datain CgDg (the solvent peak; oy 2.04, 3¢ 29.80 ppm)
NO. 'H 13¢ NO. 'H 13¢ NO. 'H 13¢ NO. 'H 13¢c
1 0.87(m); 1.66(m) 41.32 9 1.43(dd,128, 3.0) s1.70 | 17 2.25(m) 4920 | 25 — 71.62
2 1.36(m); 1.50(m)® 19.44° 10 — 3817 | 18 0.967(3Hs) 1629 | 26 1.098(3H,s)¢ 26.66¢
3 1.16(m)1.35(m) 4287 | 11 1.20(m);1.58(m) 23.09 | 19 0.859(3H,s) 16.62 | 27 1.128(3H,s)¢ 26.33 1
4 — 33.94 | 12 1.45(m);1.90(m) 26.66 | 20 — 85.75 | 28 0.848(3H,s)  33.75
5  0.82(m) 57.75 | 13 2.10(m) 4436 | 21 1.183(3H,s) 2521 29 0.815(3H,s)  21.83
6 1.42(m):1.63(m)?2 19.34b 14 — 49.95 | 22 1sem)172mm) 3845 | 30 1.023(3H,s) 1742
7 1.26(m);1.59(m) 36.04 | 15  106(m);1.45m) 33.13 23 1.82(m);1.90(m)  26.20 OH 2.73 (brs)
) R 41.63 16 1.62(m);1.72)m) 27.28 24 3715t 7.3,7.3) 84.60
The signasl of a~d are exchangeable in respect to the same letters.
Product 34
[ Mass Spectrum ]
Date : 2,35-sodicl Date : 16-Feb—20885 14:21
Samgle: 2,35-5Cdiol
Nate : -
Inlet : GC lon Mode : EI+
Spectrum Type : Mormal Ion [MF-Linear]
RT : 35.8€ min Scaenk : 2i04
B o: omez 1430209 Int. : 795,45 ¥
Qutput m’z range : 50,2900 to 509, 0% Cut Leve! : 2.92 %
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™
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40 4
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NMR data of 34 in acetone dg

Product 34 (solid) from diol 18
in acetone dg

[0]p%5= + 55.3 (EtOH), ¢=0.09H.
REIMS: m/z(M*-Me), calcd.
for C29H4902, 4293733,

3
found,429.3741.
28 H ——> Major HMBC
) Dl > Major NOE
NMR datain acetone dg (3 2.04, 5:29.8 ppm) cosy
600 MHz

Nno. H 13¢ No. 'H 13¢ No. H 13¢ No. H 3¢
1 0.87(m); 1.64(m)41.33 9 1.44(m) 51.62 17 1.93(ddd, 9.3,85,7.8) 51.41 25 — 75.83
2 141(m); 1.62(m) 19.21° 10 — 38.14 18 0.946(3H,s) 16.28 26 1151 (3H,s) 2249
3 1.15(m); 1.35(m) 42.89 11 1.17(m); 1.56(m) 23.22 19 0.853(3H,s) 16.61 27 1179 (3H,s)  30.49
4 — 33.93 12 1.56(m) ; 2.02(m) 26.95 20 — 75.83 28 0.845(3H,s) 33.75
5 0.82(m) 5780 & | 13 2.04(m) 44.83 21 1.284(3Hs) 2753 29 0.813(3H,s)  21.83
6 1.39(m); 1.51(m)19.12 14 — 49.74 22 1.68(m,ax); 1.32(m, eq) 35.05 30 1.034(3H,s) 17.29
7  1.23(m); 1.59(m)36.07 15 1.03(m); 1.38(m) 33.11 231.60(m, ax) ; 1.78(m,eq) 25.89 OH3.78 (very broad:d, 4.4Hz)
8 — 41.61 16 1.40(m);1.59(m) 27.71 24 328(ddd115,44,44H) 75.36

a: Assignments of C2 and C6 are exchangeable.

NMR data of 34 in C¢De.

Product 34 (solid) from diol 18
in CgDg

28 H

—> Major HMBC
e > Magor NOE

400 MHz
NMR datain CgDg (8 7.28, 5:128.0 ppm) cosy

NO. 'H 13¢ Nno.  H 13¢ No. 1H 13¢ No. 'H 13c

1 0.94(m);1.78(m) 40.89 9  1.62(m) 51.17 17 1.91(m) 51.86 25 — 75.07
2 1.50(m);1.75m)2 1921°| 10 — 37.74 18 1.123(3H,s) 16.19 26 132(3H,s) 22.02
3 1.28(m); 1.52(m) 4254 | 11 1.35(m);1.74(m) 22.88 19 1.03 (3H,s) 16.49 27 1.4193H,s)  30.11
4 — 3356 | 12 1.77(m);2.18(m) 26.58 20 — 75.32 28 1.03 (3H.s) 33.65
5 0.973(dd, 12.0, 2.4) 57.42 | 13 2.14(m) 44.33 21 1.336(3H,s) 27.25 29 1.004(3H,ss)  21.78
6 1.55(m);1.78m)% 19.12° 14 — 49.38 22 1.22(m); 1.68(m) 34.63 30 1.29(3H,s)  17.14
7 1.44(m);1.78(m) 35.78 15 1.30(m); 1.58(m) 32.84 23 1.46(m, ax) ; 1.68(m,eq) 25.57

8 — 41.23 | 16 1.66(m);1.74(m)  27.49 24 32204115, 4.4H2) 75.32

Assignments of carbon and proton signals at C2 and C6 are exchangeable.
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Product 35

atrum 1
. yonemar 1874 Date : 25-Feb-7805 |4:49
~50d 1 &

Inlet : GC Ion Mode : EI+

Sesctrum Typs : Mormal lon [MF-Linear]

RT 1 22.73 min Scant : 1366

BP i mez 51.0098 Int. 3 2.l

Output mz range : 50.2020 to 509.0028 Cut Level : B.BE %
3'31‘;&% Bl

Be - OH

35

| 35

mt

5eB

209 44

as 3 32 g

] -1} iea 128 (L] 168 8@ ol 228 zs0 268 288 3R 320 340 353 38 40 47@ 448 458 48 SPa
mE

Product 35 from diol 19
The NMR signalsin CgDs were identical to those of product 31. [ot] p>=+22.8 (EtOH),
c=0.28. HREIMS: m/z (M"), calcd. for CoHs20,, 444.3967; found, 444.3961.
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Product 36

[ Maze Spactrum 1
Data : y.y.yonemicad?d Date : 25-Frb-2885 14:48
Sarple: 2,3R-50d (sl

hote : -

Inlet : GC lon Modm : EI+

Spectrum Typs : Mormal Ton [HF-Linear al

RT : 25.B1 min Scand @ 1SE3

BF @ nz 01.E00R Int, @ 177,15 E
Qutput mez rangs @ 53.A308 ro SBE. 8288 Cut Level @ B.99 &
8l

g
g@ 4

OH

42 4

M35 153

32+

Mf

273 428
J 289 411
. 1 £
= L |2 348 341 s .
10 o L R, o e D GO G DO 0l I - T A RS SO TS0 | 20 I
€ @8 188 128 142 (5B 189 200 228 240 260 269 G0 329 4B 6@ A 4G@ 428 448 468 4D 500

n'E

a4

Product 36 from diol 19. The NMR signals were the same as those of product 32.
[0] p°=+4.08 (EtOH), c=0.29. HREIMS: m/z(M"), calcd. for CagHs205, 444.3967; found,
444.3979.
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Product 37

[ Mazz Spectruem ]

Dats 1 y.y.yeremsrad?d Date : E5-Feb-2005 14:48
Sesole: 2,3R-Sidiel
Mote @ -
Inlet @ GC Ton Mode : EI+
Spsctrum Type : Noreal lon (MF-Linewrd
RT : 28.18 min Scand : B3
B omAr 143.2000 Int. : 974.F4 o
Cutput m'z range : 52,2808 1o 302.0208 Cut Level ; 2.88 %
1821568 143
1e@—
8@ 4
B2 -
72
E@ 4
58—
n
R
204
125 e MQ
o 53 Bl =5 ] 35 M
1 59 | i i 5
1 1E1
| L " 217 2 261 771 298 32 an ;35

L T T T T T T T - T T T T T T 1
(] a2 lea 128 148 168 16 202 220 &40 2F@  ZE@ 38 329 349 3@ 383  40@ 2R 442 46@ ¢ S
'z

NMR data of Product 37 in C¢De.

Product 37 (ail) from 19

In C6D6
—> Mgor HMBC i
<----> MgorNOE
’.' ~ ',’ . A 14 Y ",
PN \A
cosy 7Ny HoH 22 23 [o]p®= -22.8 (EtOH),

¢=0.38. HREIMS: m/z
OH (M*-Me), calcd. for
5 CogHagOy, 429.3733;
found, 429.3717.

A P X No NOE between Me-21 and H-24
L No NOE

NMR datain CgDg (0 7.28, 6c128 ppm)

28 H

NO. 'H 13¢ NO. *H 13¢ NO. H 13¢ NO. 'H 13¢

1 0.96m);177(m) 40.89 9 1.57(m) 51.15 17 217(m) 48.73 25 — 69.83
2 152m)172m) @ 19.16° | 10 — 37.74 18 1110@3Hs) 1615 | 26 1.231(3H,s)° 24.64 9
3 131m);154m) 42.48 11 1.26(m); 1.70(m)  22.76 19 1.027(3H,s) 16.49 27 1.405@3H.s) ¢ 28.36 ¢
4 — 33.55 12 1.56(m);1.96 (m) 25.80 20 — 85.51 28 1.048(3H;s) 33.68
5  096(brd, 124H)  57.36 13 2.0 (ddd, 44.03 21 1231(3Hs) 2865 29 1.008 (3H,s) 21.78

a b 11.5,10.8,3.2Hz)

6 152(m);1.63(m) = 19.10 — 49.36 22 148(m);185m) 38.28 30 1196 (3H,s) 16.65
7 1.43(m); 1.78(m)  35.73 15  1.26(m);1.57(m) 32.76 23 156(m)1.96(m) 26.48

8 — 41.20 16 1.61 (m);1.82(m) 27.99 24 367 (dd, 1055.0H) 87.59

The signals of a~d are exchangeable in espect to the same letters.
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NMR data of Product 37 in Acetone dg

Product 37 (ail) from 19
in acetone d6

—> Magor HMBC
<> MgorNOE

—— COSY [ \y Y VA 22 L,

600 MHz

NMR data in acetone dg (3 2.04, §:29.8 ppm)

NO. 1H 13¢ NO. 1H 13¢ NO. 1H 13¢ NO. 1H 13¢
1 0.88(m); 1.66 (brd, 13.0 Hz) 41.30 9 1.44 (m) 51.64 17 2.25(m) 49.30 25 — 70.44
2 1.38(m); 1.62(m) 2 19.43°| 10 — 38.13 18 0.970(3H,s)  16.30 26 1055(3Hs)° 25849
3 1.15(m); 1.36 (brd, 128  42.83 11 1.20(m);1.58(m)  23.17 19 0.861(3H,s) 16.38 27 1.159(3H,s) ¢ 27.28 d
4 33.91 12 1.52(m);1.93 (m) 26.78 20 — 86.01 28  0.851(3H,;) 33.75
5 0.82(m) 57.75 | 13 2.10(ddd, 11,103.2Hz) 44.53 21 1.188(3H,s) 28.87 29 0.818(3H,s) 21.85
6 1.41(m); 1.54(m)° 19.33b 14 — 49.80 22 158(m);1.91(m) 38.65 30 1.024(3H,s) 16.92
7 1.26(m); 1.61(m) 36.04 15  1o05(m);144m)  33.08 23 1.75(m); 1.84m) 26.37 OH 2.79 (brs)
8 — 41.62 16 1.54 (m);1.77(m) 28.25 24 3.71(dd, 1055.2Hz) 88.16
The signals of a~d are echangeable in respect to the same letters.
Product 38
[ Masz Spectrum I
Data : 2,3R-R Date : l6-Fpr-2085 15:17
Sample: 2,3R-A
MNote @ -
Inlet : GC Ion Mode : EI+
Spectrun Type : Mormel Ion [MP-Linear]
RT : 12,36 min Scané : BE3
BP @ mfz 143, 0008 Int, : 181.15 -
Output m’e range : 50,0088 to 502,022 Cut Level : 9,00 %
1633488 143
188
98 -
.
24
6B 4
a8~
4B <
e+
'355
Mi- e
)8
‘|8I ‘]?s : 473
i L._.Ii,.l,.-*; A T .
1] a2 128 128 152 6@ 1] 2m 228 248 268 268 e 3zl J4a8 368 Jasa 22 429 448 463 B8 322
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NMR data of 38 in CgDe.

Product 38 (solid) from 19

in CGDG

—> Major HMBC
~<——=> Major NOE

600 MHz
NMR data, dppm in CgDg

m/z 143

[a],25=+35.9 (EtOH)
¢=0.04, cf.
lit.[op=-+19.3 (EtOH)
c=0.04

HREIMS: m/z (M+—
Me), calcd. for
Co9H4902,
429.3733; found,
429.3717.

1H- and 13C-Chemical Shift (8) in CDCly

our experiment

H-18
H-19
H-21
H-26
H-27
H-28
H-29
H-30
C-17
C-20
C-21
C-24
C-25
C-26
C-27

reference value
0.954 0.953
0.835 0.834
1.128 1.128
1.118 1.118
1.208 1.209
0.846 0.846
0.802 0.801
0.881 0.881
49.59 49.57
86.49 86.47
23.49 23.50
83.33 83.32
71.46 71.44
27.49 27.49
24.26 24.27

Reference;Yamashita et al,
Phytochemistry, 49, 2461-2466 (1998)

relative to CgDg : *H ; 7.28ppm , 13C ; 128.0ppm

NO. H 3¢ NO. H 3¢ NO. 'H 3¢ NO. *H 3¢

1 0.873(m); 1.70(m) 40.85 9 148 (m) 5130 17 1.94(m) 50.04 25 — 71.08
2 152(m);L.73(m) 19.05 % | 10 — 37.70 18 1.111(3H,s) 15.69 26 1263 (3H,s)C 25040
3 1.28(m); 1.50(m) 42.43 11 1.30(m);1.64(m) 2176 19 0.972(3H,s) 16.45 27 1434 (3H,s) ¢ 27.77d
4 — 33.52 12 1.33(m);1.98(m) 27.83 20 — 86.27 28 1029 (3H,s) 33.63
5 0.909 (dd, 13.4, 2.6Hz)  57.31 a 13 1.77(m) 43.25 21 1.222(3H,s) 23.66 29 0.982 (3H,s)© 21.76"
6 1.48(m);1.64(m) 18.97 14 —_ 50.37 22 155m);1.79(m) 36.19 30 0.987 (3H, 8)916.70f
7 1.38(m);1.68(m) 35.64 15 118(m);L60(m) 3180 | 23 L72(m);1.92m)  26.02 b

8 — 40.85 16 1.66(m);1.91(m) 26.26 24 375 (t, 7.3H2) 83.69

The signals of a~f are exchangeable in respect to the same letters.

NMR data of 38 in Acetone dg

Product 38 (solid) from
in acetone dg

—> Major HMBC
~*--=% Major NOE

19

28 e -

600 MHz
NMR data, dppm in acetone-g

84 3.29 (brs)

relative to acetone d6 : 1H ; 2.04 , 13C ; 29.8 ppm

NO. H 3¢ NO. H e NOo. M 13c NO. H 13

1 0.84(m); 1.66(m) 41.33 9 1.41(m) 51.75 17 1.78(m) 50.56 25 — 71.49
2 1.38(m);1.62(m)319.31 10 — 38.17 18 0.985(3H,s) 15.89 26 1.082(3H,s)  26.73
3 1.13(m);1.32(m) 42.83 11 1.20(m);1.52(m) 22.09 19 0.865(3H,s) 16.61 27 1.086(3H,s) 26.29
4 — 33.73 12 1.20(m);1.85(m) 28.00 20 — 86.68 28 0.847(m) 33.91
5 0.82(m) 57.72 13 1.63(m) 43.56 21 1.096(3H,s) 23.45 29 0.815(3H,s) 21.82
6 1_,40(m);1,52(m)a 19.28° 14 — 50.78 22 1.61(m);1.68(m) 36.36 30 0.896(3H,s) 16.81
7 1.26(m);1.57(m)  36.01 15 1.06(m);1.51(m) 32.09 23 1.80(m);1.88(m) 26.33 OH 3.29 (brs)

8 — 41.33 16 1.50(m);1.66(m) 26.33 24 3m@ran) 8421

The proton and carbon signals of a and b are exchangeable.

S14




Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2007

Product 39

[ Masz Spectrue ]

Data : DOSpr3 Date : 12-Fpr-2026 11:22
Sample: D0Sprd

Mote ;-

Inlet : Direct Ion Meds : EI+

Spectrum Type : Mormal Ion [MF-Linear]

RT : 1.65 min Scenk : 108

BF : ez 143.0200 Int. : 1599.98

: .

Output m’z renge ; 52.0002 Lo EO2, 0000
143

Cut Level
16776968
1

8@+

191

28 4

249 g2

158

08 25e

NMR data of 39 acetate in CDCls.

297 35

(M- CoHn0s)

Ml aes

3se

Product 39 (solid) acetate from 20 in CDCl5

[0]p?%= - 5.92 in EtOH
c=0.17

600 MHz

NMR datain CDCl3 (TMS, 0.0 ppm)

HREIMS: m/z (M*-CsH1,03), calcd. for
Cy7H430, 383.3314; found, 383.3304.

(443

{ M- c{ﬂd;ﬂﬂ}

{M-Me)
.38
404
T ——
Sas 558 2 o)

mE

NO. H 3¢ NO. H 3¢ NO. 'H 3¢ NO. H 3¢

1 1'29‘51,(1d2c.ié,4.5Hz);1.683(%?8 9 1.34(dd, 12.7, 2.6Hz50.65 | 17 5:331(;‘%d£-)9' 4859 | 25 < — 7L55
2 '1.61(2H,m) 2371 | 10 — 37.90 | 18 0.935(3Hs) 15.82_| 26 1.119(3H,s)d 24.46

3 4.48(dd,11.1,5.1Hz)gggsa | 11 1.17(m)1.53(m) 22.51 19 0.846(3Hs) 1646 | 27 1217(3Hs) d 2743 ¢
a4 — 37.06 | 12 1.43(m);1.86(m) 25.76 | 2q —_— 85.45 | 28  0.854(3H,s) 27.94
5 0.84(m) 55.96 [ 13 2.07(m) 4349 | 21 1189(3H,s) 24.88 | 29 0.846(3H,s) 16.27
6 1.43(m);1.53(m) 1823 [ 14 — 49.16 22 16(m);1.73(m) 37.93 | 30 0.963(3H,s) 16.90
7 1.26(bd,12.7Hz) 35.21 15 1.10(m);1.43(m) 32.44 23 1.77(m);1.84(m) 25.63 31 — 170.9

8 — 40.75 | 16  1.75(m); 1.58(m) 26.85 | 24 3.714(t, 6.8Hz) 83.43 | 32 2.044(3H,s) 21.30

The carbon signals of a~c are exchangeable each other in respect to the same letters.

The protons desinated as d is interchangeable.
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NMR data of 39 acetate in Acetone dg.

Product 39 acetate (solid) from 20 in Acetone dg

[0]p?°= - 5.92 in EtOH
c=0.17

600 MHz

NMR datain acetone d6 relative to the solvent peak (Jy, 2.04, & 29.8 ppm)

OH_
< 5,273 (brs
35" O (brs)

—» HMBC

— COSY, HOHAHA

NO. H 3¢ NO. H 3¢ NO. 'H 13¢ NO. H 3¢
1 1.06(m);1.68(m) 39.33 9 1.46(m) 51.39 17 2.25(m) 49.19 25 — 71.60
2 1.62(2H, m) 24.42 | 10 — 38.53 18 0.971(3H,s) 1619 | 26 109(3H,s) 26.71b
3 4.43(dd11.3,5.0H7) 80,99 | 11 121(m)1567(m) 23.22 19 0.887(3H,s) 16.83 | 27  1.13(3H.s) 26.32P
4 — 37.79 | 12 1.46(m);1.90(m) 26.58 20 e 85.75 | 28  0.841(3H,s) 28.24
5 091(dd, 11.7, 25Hz) 5563 [ 13 2.11(m) 44.41 21 1.183(3H,s) 2519 | 29  0.852(3H,s) 16.65
6 1.47(m);1.52(m) 1898 | 14 — 49.89 22 1.55(m); 1.71(m) 38.43 | 30  1.030(3H.s) 17.37
7 1.26(m);1.61(m) 3596 | 15 1.08(m);1.45(m) 33.17 23 1.81(m);1.86(m) 26.18 | 31 —_— 170.9
8 — 4143 | 16 1.63(m);1.73(m)  27.27 24 3.72(t, 7.3 Hz) 8459 | 32  1.979(3H,s) 21.04
The carbon signals of a and b are exchangeable each other.
Product 40
[ Masz Spectirum 1
Data : DOSpré Oate : 12-For-2806 11:25
Sample: DOSprd
Notm : =
Inlet : Direct lon Hode : EI+
Spaztrum Tyge : Mormal Ion (MF-Linear]
RT : @.95 min Szank : 58
BP : =z 143.02002 Int. : 1559.98 .
thut iy rangs : 52.9822 o CO2.P2eR Cut Level : 2.88 %
lﬁ?i‘lﬁf 143
o
B
e+
LB
gid (M- Cs Hnﬁi)
fa‘)
| )
| H
i {H‘-c(\’“ha
(p*-Me)
el BrE = P [ LI e | ,
58 Jea J5e L] 458 . ) 558 608

516
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NMR data of 40 acetate in CDCl.

Product 40 acetate (oil) from 21 in CDCl3

[0]p?®= - 13.2749 in EtOH 9y
c=0.11
H i
4
""""" / |
o : :
: H H
jﬁ . 4 —>» HMBC
2 HRMS M*(Cy7H430) Observed:383.3314 ... > NOE
Calculated:383.3314 — Ccosy
600 MHz
NMR datain CDCl3 (TMS, 0.0 ppm)
NO. 1y 3¢ NO. 14 13¢ NO. IH 13¢ NO. 1y 3¢
1 nasmadm 3425 | 9 1.44(m) 5052 | 17 2.25(m) 4852 | 25— 71.59
2 lsumiterm) 2291 | 10 — 37.17 18 0.946(3Hs)  16.02 g 26 122330 d 27.45¢
3 4.62(bs) 78.42 11 1.16(m); 1.58m) 22.35 19 0.852(3H,s) 15.87 27 1104(@3Hs) d 24.43C
4 — 36.77 | 12  157(my18sm) 25771 20 — 85.45 28 0.835@3Hs) 27.86
5 1.23(m) 50.77 | 13  2.06(m) 43.51 21 1.989(3H,s) 25.01 29 0.881(3H.s) 21.73
6 1.42(2H, m) 1822 | 14 — 49.28 22 1e0m)176m) 37.94 30 1.024(3H.s) 1713
7 1.26(m);1.59(m) 35.12 15  1.10(m);L.45(m) 32.46 23 176miLETm) 25702 31 — 170.8
8 — 40.94 16 1.58(m);L.75(m) 26.83 24 372 (t,7.2H2) 83.49 32 2.09(3H,s) 21.40

The signals of a~d are exchangeable each other in respect to the same letters.

NMR data of 40 acetate in Acetone dg.

Product 40 acetate (oil) from 21 in acetone dg

OH: 8y 2.79 (br s)

<.
26

[0]p2%= - 13.27 in EtOH

¥
EBQOH*-.
_ 5 e
c=0.11 \_@25 i
H H
1 —>» HMBC

......... : <-------> NOE

o, — COSY

ﬁﬁ 4. Mz 143

2 HRMS M*(Cp7H,30) Observed:383.3314 -
Calculated:383.3314
600 MHz
NMR datain acetone d6 relative to the solvent peak (J, 2.04, & 29.8 ppm)

NO. M 13¢ NO. H 3¢ NO. 'H 3¢ NO. M 3¢
1 1.23(m);1.43(m) 34.99 9 1.50 (m) 51.41 17  2.25(m) 49.16 25 _ 71.61
2 1.50(m);1.90(m) 23.53 10 _ 37.89 18 0.980(3H,s) 16.23 26 1.054(3H,s) b 26.71¢
3 456(brs) 78.42 | 11 121m)158m)  23.04 | 19 0893(3Hs) @ 19.40 27 1133@3Hs) P 26.34C
4 - 37.41 12 1.46(m);1.90(m) 26.58 20 —_— 85.75 28  0.832(3H,s) 28.27
5 1.31(m) 51.63 13 211 (m) 44.36 21 1.191(3H.s) 25.23 29 o0s9s@EHs) @  22.05
6 1.45(m) 18.89 14 - 49.94 22 1.58(m);1.74m) 38.44 30  1.044(3H.s) 17.50
7 la27(myrea(m) 3592 | 15 3 ogm)1.45(m) 33.13 23 1.82m)Lo0(m) 26.19 31— 170.5
8 — 4159 | 16 1.63(m)174(m) 27.25 | 24 372(72H)  84.63 32 200 (3Hs) 21.10

The signals of a~c are exchangeable in respect to the same letters.
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Product 41

[ Masz Spectrum 1

Data : DOSprl Date : |2-Fpr-2088 11:82
Sample: DOSerl
Hote = —
Inlet : Direct Ion Mode ¢ EI+
Spactrum Type : Normal lon (MF-Linearl
RT : 6.88 min :
BP : mez 1430000 Int. & 1593.99 5
Output méz range : 58,8098 to G0R.3008 Cut Level : .20 %
16776358 143
18
924
1
BR 4
M-
o | Jzs ( MY (s Hubs)
I i
1 -
@
4 |
(M‘_c(Mt}'OH
) (M-Me )
427
21 B9 ggg 29 gay 341 365 ‘Jl l 484 @
e B IF,._.._._Au‘_ A ST M| : .‘L..“., . :
258 38 358 488 4350 Se2 550 cee

NMR data of 41 acetate in CDCls.

Product 41 acetate (solid) from 21 in CDCl3

[0]p2°=+11.38 in EtOH
c=0.27

___________________________ HREIMS: mz(M™-CeHy,Oq), % .
calcd. for CyH 50, 383.3314;

600 MHz m/z 143

found,383.3309.
NMR datain CDCl3 (TMS, 0.00 ppm)

NO. lH 13C NO. 1H 13C NO. 1H 13C NO. 1H 13C

1 1.048(m); 1.69(m) 38.70 9 1.37(dd,127,27Hz)  50.63 17  2.24(m) 48.56 25 J— 70.12
2 1.64(2H,m) 23.73 10 - 37.08 18  0.936(3H,5) 15.83 /| 26 1.099(3Hs) b 24.02
3 4484d,11.1,52H7)  80.95 | 11 1.17(m);1.55(m) 22.62 19  0857(3H,s) 16.30 | 27 1.2003H.s) P 28.48:
4 — 3790 | 12 147myte3m 2586 | 0  __ 8563 | 28  0847(3H9) 28.04
5 0.84(m) 55.08 13 2.07(m) 43.73 21 1.200(3H.s) 27_95"" 29  0.847(3H.s) 16.36°
6  1.44(m); 1.52(m) 18.32 14 — 49.05 22 1.63(m);1.90(m) 37.90 30 0.965(3H,s) 16.47C
7 1260d124)157(m) 3525 | 15 Los(myiaz(m) 3241 | 23 17ammy1ssm)  25.92°| 31 @ — 170.9
8 — 40.76 16  1.49(m); 1.76(m) 27.73 24 3.71(dd, 10.7,5.2Hz)  86.95 32 2.04(3H,s) 21.31

The signals of a~d are exhangeable.
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NMR data of 41 acetate in Acetone dg.

Product 42 acetate (solid) from 21 in acetone dg

[0]p?®=+11.38 in EtOH

¢=0.27 22
E Syl ’
H 16 M= - X
o—l! 2% X
3} 4 " No NOE *_J P
ﬁg ! \/ % in acetone:dé COSY, HOHAHA
i 28 R
32 E H HRMS M*(C7H430) OH &4 2.78 (br s)
600 MHz Observed:383.3298 . miz 143
Calculated:383.3314 eme e
NMR datainacetone d6 relative to the sa vent pesk (4, 2.04, 5¢ 29.8 ppm)
NO. !H 13¢ NO. 4 Bc NO. lH Bc NO. Iy B¢
1  1.08(m);1.70(m) 39.35 9 1.47(m) 51.39 17 225m) 49.33 25 R 70.39
2 161(2H,m) 2444 | 10 — 37.79 18 0.974(3Hs) 1621 | 26 1049(3Hs) P 95.80C
3 443(dd, 1145017 8099 | 11 1.21m)156(m) 23.33 19 0889(3Hs) 1666 | 27 1134@Hs) P 27.36C
4 — 3853 12 153m);1.94(m)  26.75 20 — 86.01 28  0.843(3Hys) 28.25
5 09150d, 116,2.3H2) 5565 13 2.08(m) 44.63 21 1.1893Hs) 28.89 29  0855(3H.s) 16.882
6 1.48(m);1.55(m) 19.00 14 —_ 49.77 22 1.57(m);1.92(m) 38.64 30 1.031(3H,s) 16_84a
7 1.28(m)1.64(m) 3599 15 1.07(m);1.43(m) 33.14 23 174m)183(m) 26.36 | 31 — 170.67
8 — 41.46 16  1.53(m);1.77(m) 28.27 24 3.71(dd,10.6,5.2) 88.24 32 1.980(3Hs) 21.05
The signals of a~c exchangeable in respect to the same letters.
Product 42
[ Hass Spectrum ]
Data : DOSpre Date : 12-Fpr-2886 11:12
Sampin: DOSpre
MNote @ -
Inlet : Direct Jon Made : EL+
Spectirum Type : Normel lon [MF-Linear]
RT : 6.35 min Scand : 418
BF : mez 143.0008 Int. : 1559.58 F
Qutput mez range : 58,0088 to 62 AAGE Cut Level @ B.8@ X
16775268 _I‘Z
1Ba— i
2@
o
=]
123 * 3
68 [: M - (5“\‘0!
303
sa-]
42
9
CCO )
¥
- (l “M:)
Qt .
» 4ty \QEEJ
’L z:L L:a-as 769 zi_!; ETER-—] 555 ;as I; ‘ ,‘B:‘A-H.- R
58 123 158 2o 258 e JSIE. 2B 458 sae 558 e
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NMR data of 42 acetate in CDCl3

Product 42 acetate (oil) from 22 in CDCl;

[o]p25= - 17.3 in EtOH
¢=0.36

32 o i HREIMS: m/z (M*-CgH1;03),

*.No NOE}
haceteorie dg

—— COSY, HOHAHA

NMR datain CDCl3 (TMS, 0.0 ppm) b, Miz143
NO. M 3¢ NO. 'H B¢ NO. 'H ¢ NO. MM ¢
1 1.17(m); 1.42(m) 34.25 9  1.46(m) 50.49 17  2.24(m) 4855 | 25 — 70.15
2 1.58(m);1.78(m) 22.92 10 — 37.18 18  0.947(3H.s) 1587 | 26  1.103(3H,s) @ 23.98°
3 4.62(bs) 78.42 11 1.17(m);1.58(m) 22.44 19  0.855(3H,s) 16.04 | 27  1.208(3H,s) @ 28.88°
4 J— 36.77 12  1.46(m);1.95(m) 25.86 © 20 _ 85.64 28 0.834(3H,s) 28.00
5 1.23m) 50.78 13 2.07(m) 43.75 21  1.208(3H.s) 28.00 | 29  0.882(3H.s) 21.73
6 1.42(2H,m) 18.25 14 — 49.16 22 162(m);1.92(m) 38.01 | 30  1.023(3H.s) 16.53
7 126my16im) 3515 | 15 Losmyld2m) 3242 | 23 173myieam 2598 | 31 @ —— 170.8
8 — 40.94 | 16 150m)L76(m)  27.65 24 372(dd, 10851Hz) 87.05| 32  2.089(3H,s) 21.40

The signals of a~c are exchangeable in respect to the same letters.

NMR data of 42 acetate in Acetone ds.

Product 42 acetate (Oil) from 22 in acetone dg

N
[0]p= - 17.3 in EtOH H H
¢c=0.36
F 25 27
| 2 X —> HMBC
OH=<" ... NOE
L2604 >
31 ______ : No NOE - L - COSY, HOHAHA
/( : i in acetone-d6 .
o H HRMS M*(Cy7H,30) | : OH &, 2.73 (br s)
bbbl 2N Sttt CARAARAY T "-" """""" - 14
600 MHz Observed383.3343 % m/Z 3
Calculated:383.3314
NMR datain acetone d6 relative to the solvent peak (Jy, 2.04, & 29.8 ppm)
NO. M e NO.  'H Bc NO. M ¢ NO. M Bc
1 1.22(m);1.43(m) 34.99 9 1.51(m) 51.40 17 2:25(m) 4931 | 25 — 70.43
2 1.51(m); 1.90(m) 23.54 10 —_ 37.89 18  0.981(3H.s) 16.25 | 26  1.056(3H.9)% 25.79°
3 456 (brs) 7843 | 11 122miissm) 2314 | 19 0895(3Hs) 1641 | 27  1ise@ngR 27.34°
4 J— 37.41 12 1.53(m)1.94m)  26.76 20 — 86.03 | 28 0.832(3H.,s) 28.27
5  1312Hm) 51.64 | 13 2.11(m) 44.59 21 1193(3Hs) 2890 | 29  0898(3H.s) 22.06
6 1.45(m) 18.91 14 — 49.83 22 157(m);1.92m) 3868 | 30 1.046(3H,3) 17.00
7 127(myie3m) 3595 | 15 1.07(m)1.44(m) 33.11 23 176m)185m) 2638 | 31 — 170.5
8 —_— 41.63 16 1.54(m);1.76(m) 28.23 24 372(dd,106,53Hz) 88.28 32 2.00(3H,s) 21.10

The signals of a~b are exchangeable in respect the same letters.
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7. Major Fragment ions of Enzymatic Products in EI-MS of Products 33,34 and
37-42

Products 33, 37, 40

OH

\O+

K

m/z 143 m/z 385 m/z 191
Product 34

OH
N
@) 7

+ Z

m/z 191
m/z 143

Acetates of Products 39-42

OH

\O+

‘e
e

m/z 143 m/z 383

S21
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8. GCMS of acetate mixtures obtained by incubating diastereomeric mixture of
dioxidosqualene 20-22 (Minor Peaks)

(A)

P46 Date : 18-0Oct-2B865 19:54
nocubation
LNIetT : W “Ion Mode : EI+
Ion Species : Normal Ion [MF-Linear]
TIC Range : m7z 38 to 788 Output RT Range : B.88 to 53.939 min
2309556818
188 —
408 42-Acetates
W 39& 41-Acetates
(R)
58 4
(A l " _
8- R B R s N B T B W B o e e T o T P e o o M"J
S 18 1S 28 25 3@ 2|3 49 45 50 S5

Time (min.)

(A)

Date : 18-Cct-ZBE6 19:54

Ion Mode : EI+
srmal Ion [MF-Linear]
Scan¥ : 15920
BF : msz 135.8208 Int. : 168.26
Output msz range : 50.9200 to 708.2822 Cut Level : @.0@ %

1 ?EI‘P??EE 61 o 335 @)

L - TR e R e e
58 1€8 158 e 258 388 358 488 458 S5ea 550 583 538 /a2

msz

S22
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(ES) Date : 1@-Oct-2026 19:54

tion

A Ion Mode : EI+
Spectrum Type : Normal Ion [MF-Linear]

RT : 28.49 min Scan# : (712
BP : msz B].26DA Int. : 176.39
Output m/z range : 5SB.B208 to 708.0220 Cut Level : B.B@ %
1849558 Bl 135
182 — SR

Bl%) €@ 15¢ 202 258 368 358 428 456 58 551 (5145 G658 %]
m#z

The ions of m/z 189 and m/z 229 suggest the following fragments. m/z 229 is
characteristic of a 6/6/5-fused tricyclic skeleton. Probably, these minor product peaks
would contain bi- and tricycic compounds. It should be noted that (B) and (C) do not
show the EIMS spectra of pure products, because many peaks are overlapped in the
GCMStrace (A).

Fragment ions of Minor GCM S Peaks from dioxidosgual ene 20-22

3
N
N
(00]
(o)
3w

2229
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