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Synthesis of (6E, 10E, 14E, 17E, 21E)-5,9,13,18, 22,26-hexamethyltricosa-1,5,9,13,
17,21-hexanene 14

Allylic alcohol 16 was prepared according to the published method (F. W. Sum and L.
Weiler, Tetrahedron, 1981, 37, 303-317). Squalene 1 (72.61g, 177mmol) and salicylic
acid (2.45g, 17.7mmol) were suspended in 360ml of CH,Cl,, and cooled at 0°C. To the
suspension was added a mixture of SeO, (3.93g, 35.4mmol) and 45.6 g of n-BuOOH (70
wt% in H,O: n-BuOOH used was 31.9g, 0.35mol) in a dropwise manner under
atmosphere of N, gas, and stirred for 1.5 h, followed by addition of ag. Na,SOj3 to quench
the reaction. The hexane-extract from the reaction mixture was dried over anhyd. Na,SO4
and then purified by a SiO, column chromatography (hexane:EtOAc=100:5~100:10),
yielding the desired 16 (8.24¢g, 10.9% yield). NMR data of 16 in C¢Ds: ™4 (400 MHz),
5.50 (1H, t, J=6.8 Hz), ~5.41 (5H, m), 3.93 (2H, s), 2.37~2.16 (20H, m), 1.798 (3H, ),
1.731 (6H, s), 1.722 (3H, s), 1.713(3H, s), 1.689 (3H, s), 1.685 (3H,s); oc (100 MHz),
135.4 (s), 135.2 (s), 135.1 (s), 134.9 (5), 134.7 (s), 131.1 (5), 125.3 (d), 124.95 (d), 124.93
(d), 124.9 (d), 124.8 (d), 124.79 (d), 68.73 (t), 40.21 (t, 3xC), 39.86 (t), 28.74 (t, 2xC),
27.22 (t), 27.09 (t, 2xC), 26.66 (t), 25.84 (q), 17.79 (q), 16.16 (g, 2xC), 16.09 (g, 2xC),
13.64 (q).

To the solution of compound 16 (4.13g, 9.7mmol) in dry THF (205ml) at 0°C was
added in a dropwise fashion the solution of PBrs3 (3.94g, 14.55mmol) in 1.5 ml of THF,
and stirred for 30 min. To the reaction mixture was added saturated brine, followed by
extraction with hexane, which was dried over Na,SOy,, giving 17 (4.5g), and used without
further purification. To a mixture of PheSO,Na-H,0 (1.8g, 11mmol) and DMF (90ml),
was added compound 17 ((3.6g, 7mmol)) in a small portion and then the reaction
continued for 1.5-2h. The reaction mixture was poured into ice-cooled saturated brine,
and extracted with hexane. The hexane-extract was dried over anhyd. Na,SO4, and then
subjected to SiO, column chromatography eluting with hexane:EtOAc (10:1), affording a
pure 18 (1.20g, 29.4% yield). NMR data of 18 in CDCls: oy (400 MHz), 7.83(2H, ddd,
J=7.2, 1.6, 1.6 Hz), 7.60(1H, ddd, J=7.2, 7.2, 1.6 Hz), 7.52(2H, ddd, J=7.2,7.2,1.6 Hz),
5.09(4H, m), 5.01(2H, m), 3.70(2H, s), 2.09-1.94 (20H, m), 1.75(3H, s), 1.67(3H, s),
1.59(12H, s, 4xCH3), 1.52(3H, s); ™ (100 MHz), 138.3 (s), 135.9 (d), 135.0 (s), 134.9 (s),
134.8 (s), 133.9 (s), 133.4 (d), 131.1 (s), 128.8 (d, 2xC), 128.4(d, 2xC), 124.7 (d), 124.3
(d), 124.27 (d), 124.2 (d, 2xC), 123.1 (s), 66.16 (t), 39.66 (t), 39.64 (t), 39.58 (t), 38.51(t),
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28.19(t, 2xC), 26.86(t), 26.68 (t), 26.56 (t), 26.53 (t), 25.61 (q), 17.59(q), 16.57(q),
15.96(q, 2xC), 15.92(q), 15.80(q).

Compound 18 (1.2 g, 2mmol) was dissolved in 60ml of THF:[(CH3)2N]sPO (4:1) at

-40°C under N3 gas. Then n-BuLi (1.58M, 4.11ml, 6mmol) was added, giving a brown
color, to which the THF solution (1 ml) of allyl bromide (0.4g, 3mmol) was slowly added
at -78°C and reacted for 20 min. The reaction mixture was poured into ice-cooled
saturated brine, then extracted with hexane, and dried over Na,SO4. A SiO; column
chromatography eluting with a mixture of hexane and EtOAc (3~5% EtOAcC in hexane)
gave pure compound 19 (869.2mg, yield 67.5%). NMR data of 19 in CDCl3: ™, (400
MHz) 7.80(2H, d, J = 7.6Hz), 7.61(1H, t, J = 7.6Hz), 7.51(2H, t, J = 7.6Hz), 5.58(1H, m),
5.12(5H, m), 5.02(3H, m), 3.53(1H, dd, J = 11.6, 3.6Hz), 2.86(1H, m), 2.66(1H, m),
2.08-1.90 (20H, m), 1.67 (3H, s), 1.66 (3H, s), 1.59(12H, s, 4xCH3), 1.51(3H, s); ™ (100
MHz), 137.7 (s), 136.1 (d), 135.0 (s), 134.9 (s), 134.8 (s), 133.9 (s), 133.3 (d), 133.2 (d),
131.1 (s), 128.8(d, 2xC), 128.6(d, 2xC), 126.0 (s), 124.6 (d), 124.3 (d), 124.28 (d), 124.2
(d, 2xC), 117.7 (t), 73.65 (d), 39.68 (t), 39.66(t), 39.61 (t), 38.44 (t), 29.45 (t), 28.20(t,
2xC), 26.69 (t), 26.56(t, 3xC), 25.63 (q), 17.61 (q), 15.98(q, 2xC), 15.93(q), 15.77 (q),
13.49 (q).
Compound 19 (869.2mg, 1.47nmol) and Cy7H2Cl,Po.Pd (49mg, 0.083nmol) was
dissolved in dry Et,O (160 ml) at 0°C under N, atmosphere. To the solution, super
hydride reagent (1.0 M, 20 ml) was added slowly until the deep brown color appears, and
reacted for 10 min. The reaction mixture was poured in a dropwise manner into an
ice-cooled saturated brine, and then extracted with hexane. The hexane extract was dried
over Na;SO,. The desired Cs; analog 14 was obtained after purifying with SiO;, column
chromatography eluting with hexane (585.6mg, 88.30%). NMR data of 14 in CsDe: ™4
(400 MHz) 5.79 (1H, m), 5.12 (6H, m), 4.99 (1H, bd, J=17.2 Hz), 4.93 (1H, bd, J=10.0
Hz), 2.33-1.97 (24H, m), 1.68 (3H, s), 1.60 (18H, s, 6xCH3); ™ (100 MHz), 138.7 (d),
135.1 (s, 2xC), 134.9 (s), 134.8 (s), 134.3 (s), 131.2 (s), 124.6 (d), 124.4 (d), 124.3 (d),
124.28 (d, 2xC), 124.26 (d), 114.2 (t), 39.75(, t, 2xC), 39.72 (t), 39.69 (t), 39.04 (), 32.37
(1), 28.27 (t, 2xC), 26.75 (t), 26.6t (t, 2xC), 26.59 (t), 25.69 (q), 17.67 (q), 16.04 (g, 2xC),
15.99 (g, 2xC), 15.95 (q). EIMS; m/z (%) 67(34), 69 (100), 81 (72), 95(25), 109(40),
121(15), 137 (12), 149 (9), 163(2), 177(2), 203(1), 217(1), 271(1), 299(1), 342(1), 382(1),
408(1), 450(M", 1),

S3



Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © the Royal Society of Chemistry 2009

Product 20

[ Mass Spectrum ]

Oata : c @79 Date : 19-Jul-2@&7 17:35
Sampie: C33-B1BB-E7-82A
Mote @ -
Inlet : Direct Ian Mode : EL+
Spectrum Type : Morma! Ion [MF-Linear]
RT : B.87 min Scan# @ 53
BP . moz 1092000 Int. : 498.47
Jutput mez range : SB.@B2R to SPH. BAGY Cut Levei : 8.2@ X%

5142912 1e9

188 — ’
al

Product 20

NOE:
[0]p?5 +8.99 (EtOH, ¢=0.2) HvBC: 7~ N
HRMS for caled. C33H54 (M+)450.4226 ) COSY:
Found 450.4218 400MHz in CgDg
the solvent peak 'H: 7.28 ppm; 13C:128.0 ppm
NO. “c | No. H B¢ |No. M c |No. M B
1 2.10(m);2.22(m) [32.76 9 — 1357 | 17 5.42(1H,t, J=6.8) 1246 |25 593(1H,m) 138.8
; . 5.16(1H, bdd, J=16.4, 1.6Hz)[1114.5
2 1.61(2H,m) 24.07 | 10 5.47(m) 1246 | 18 1349 | 26 Ssn baa, e,
3 1.52(1H, m); 1.27(1H,m)  [36.48 11 2.27(2H,m) 28.77 | 19 2.22(2H, m) 40.16% | 27 1075(3H, 9) 2857
4 — 3496 | 12 2.27(2H,m) 2877 | 20  2.30(2H,m) 27.03" | 28  0.972(3H, s) 26.51
5 1.86(1H,J=11.4,30) 5384 | 13 5.47(m) 124.9 21 5.36(1H, t, J=6.8) 1250 |29 500(1Hbs); 4.82(1H, bs) [109.4
6 _ 1494 | 14 — 1352 | o 1344 |30 1770(3H,s) 16.28
1.746(3H,
7 164(m)1.77(m) 2519 | 15 222(2H,m) 40247 | 23 217(Hm) s0as | 3L (3H. 5) 16.19¢
32 1.731(3H,s) 16.10°
8  2.05(m):2.23(m) 3868 | 16 230(2Hm) 27.11° | 24 2.22(2H,m) 3276 |33 1671(3H,s) 16.01

The carbon signals of a~c are exchangeable between the same characters.
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Product 21

[ Mass Spectrum ]

Dara : ec ) @58 Date : 23-Mov-2BE0R HE:Z2]
Samgle: C33—FZneuw—72-79
Hote ¢ -
Inlet : Oirmct Ion Mode @ £14+
Spectrum Tyge : Mgrmal Ign {MF—Lingar]
RT = 1.15 mn Scank @ 78
B« mrz 23120090 Imt . : 1599.98
Output msz range : 5. 0060 to SBO. 2900 Cut Level : B.B@ %
16776368 231
1 P —
5@

257 281 341 55 qa1 123 435 apg
1
309 400 )
g

Product 21

[0]p?® -28.08 (c=0.073, EtOH)

HRMS for calcd. CazHsy (MY) 450.4226 600 MHz in C¢Dg NOE: =----- -
Found 450.4227 the solvent peak *H: 7.28 ppm; 13C:128.0 ppm COSY: HMBC: ——
NO. 1H 18| NO. 1H 130 NO. 1y 13¢ NO. 14 13¢
1 126(1H,m);1.72(1H,m) 37.83 | 9 —_— 1444 | 17  5.46(1H,1 J=6.6) 1256 | 25 5.94(1H, m) 138.9
:5.17(1H, bdd,J=17.1,
2 1.49(2H,m) 19.342 | 10 3629 | 18 1347 | 26 T E banbasioy 1145
3 120(1H, m)L54(H, m) [@2.39| 11 2.27(1H, m); 2.36(1H, M28.31 | 19  2.25(2H, m) 20.19 | 27 1.043(3H,s) 33.56
4 — 33.27 | 12 1230Hm)1.85H.m)  B128| 20 2.33(2H, m) 27.04b | 28 1.010(3H,s) 2175
19.69
5 133(1H,bd,J=107)  52.87 | 13 — 5299 | 21 sasamt 66 1251 gg 1.132(3H, 5) o
e 1.206(3H, 5) 5.5
6 1.49(2H, m) 19542 | 14 38.86 —_—
1.63(m) 22 1345 | 31 1.00(3H,d,J=6.0) [15.05
7 197(1H,m); 212(1H,m) 2375 | 15 123(1H,m);1.82(1H,m) 3227 | 23  2.20(2H,m) 39.46 | 32 1773(3H,9) 16.14
8 [ 1381 | 16 2.15(m,2.31(m)) 27.16°| 24 2.20(1H,m);2.25(1H, m)  32.78 |33 1679(3H,s) 16.03

The carbon signals of a and b may be exchangeable bwtween the same leters.
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Product 22

[ MHazs Spectrum ]

Oata : =y @78 Uate @ ME-Jul-J@¥ 17:33
Samp la: C33-EHC-F4-2@1
MNote @ -
Inlet : Oweact Iorn Mode : EI+
Spectrum Type : Normal Ion (MF-Linear]
RT : L.42 min Scant : 86
BF : mrz 145 .8008 Int. 7L.e7
Quiput mrz range @ S8 DBER ta S500.800@ Cut Level @ B.E8 =
7452P@ 143
198 - 1
_]?B
58 =
458
183 [
435
217 231 2rg ) L
o0 1 31
g Iﬂl"hllllli'l T { T T T T 1
180 2hd i@ 42a S@a
meE

[oJp5 +17.00 (EtOH, ¢=0.2)

HRMS for calcd. Ca3Hs, (M*), Calcd: 450.4226 HMBC:
Found: 450.4227 400MHz in C¢Ds
the solvent peak *H: 7.28 ppm; 13C:128.0 ppm
NO. M ¢ | No. H Bc | No. M ¥c |NO. ™ ’c
1 105(1H,m);179(IH,m) 39.29 | 9  1.76(1H, m) B56.43 | 17 5.40 (1H, m) 124.9 25 590 (1H,m) 138.8
2 153(1H,m);1.60 (1H,m)  19.77 | 10 e 39.82 | 18 N 1349 | 26 Sgﬁsg: 3313;1156%)1.6) 1145
3 127(1H.m); 147 (AH.m) 4243 | 1] 163(1H,m),176(1H,m) 2422 | 19 5,9 (@H, m) 4021 |27 0939 (3H, ) 33.75
4 I 3367 | 12 208(Hm) 240aH,m) 27.37 | 20 2.31(2H, m) 2706 |28 0.892(3H,s) 21.92
5 110 (1H, dd, J=12.8, 2.4) 55.65 | 13 5.42 (1H, m) 125.7 21 5.33(1H,tJ=6.8) 125.0 29 0.831(3H,s) 14.76
6 130(Hm;L72aHm 2477 | 14 - a0 | 22 a4 30 5.06(1H,5);4.80(1H,5) [106.7
7 2.18(1H, m); 2.49(1H, m) 38.74 | 15  2.21(2H,m) 23 . 31 174, 1004
. , m); 2. N . . ,m
40.26 2.17 (2H, m) 3946 |35 171, 9) 16.14

8 — 1488 | 16 231 (2Hm) 2714 | 24 2zenm 8277 133 164 (3H,s) 16.19

Positions of 15 and 19 are exchangeable; positions of 12, 16 and 20 are exchangeable; postions of 13, 21 and 17 are exchangeable;

postions of 14, 18, 22 are exchangeable
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Product 23

[ Mass Spectrum ) .
Data : CCCEI Date : 15=0Oct-2006 @4:39

Gemple: (33-F30(88-118)-185-118@
Hote : =
Inlet : Direct -lon Mode @ EI+
Spectrue Type @ Mormal Ton [ME—Linearl
RT = 1.0 min - Scan¥ : 61
BF : mez 19].5908 Int. ; 1664.23
Quitput oz range @ 5B B850 1o SU2. 2300 Cut Lewvel - B.2O 2
1FI59226 A9l
18—

.

27

[a]p?® +1.42 (EtOH, c=0.2)
HRMS for calcd. Cga3Hsy (M+)450.4226

Found 450.4227 400MHz in C¢Dg NOE: =<-—-------- -
14- . 130 .
400 MHz the solvent peak 1H: 7.28 ppm; 13C:128.0 ppm COSY: HMBC:
NO. M ¢ | No. H 3¢ | NO. 'H #Bc |NO. #c
1 1.08(1H, m); 1.59(1H, m) 40.74 9 1.65(1H, m) (55.84 | 17 5.42(1H, t, J=6.4Hz) 125.0 |25 5.93(1H,m) 138.8
2 nasanmyiizsar me 1883 10 - 37.05 | 18 — 1351 | 26 52 ﬁﬁé?,a%f'mlgm; 2145
3 1:25(1H, m); 1.48(1H, m) 4268 | 11  1.56(1H, m); 1.65(1H, m) 21.06 | 19 2.20(2H, m) 4013 | 27 0.945(3H, s) 33.62
21.63
4 - 33.14 | 12 1.84(1H, m); 2.15(1H, m) 2817 | 20 227(@Hm) 27.00 |28 0.969@3H,s)
29 0.994(3H 15.80
5 0.92(1H, m) 57.25 | 13 2.31(1H, m) 5698 | 21 5.35(1H,t, 6.4Hz) 124.8 994(3H, 5)
6 149(1H,m); 1.68(1H,m?  19.63° | 14 . 30 1.101G3H,5) 20
. , m); 1. , m)? A —_—
1546 | 22 1345 | 31 4.90H, s); 5.16(1H, 5) 109.3
7 1.44(1H, m); 1.70(1H, m) 37.10 | 15  2.20(1H, m); 2.34(1H, m) 39.81 | 23 2.18(2H, m) 3945 | 32 1.721(3H, 5) 16.12
8 — 4586 | 16 2300H,m)2400H,m)  27.38 | 24 227(2H,m) 32.77 |33 1.670(3H, 5) 16.04

The assignments of proton and carbon signals at 2- and 6-position may be exchangeable.
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Product 24

T T L T —

b

Product 24 o

8y of Me-32 in CDCl; ( relative to 7.26 ppm): 0.908 (d, J=6.8Hz)
cf. ref data; 0.910 (d, J=6.9Hz) for 18R-Me (Abe & Rohmer, J. Chem.
Soc.,Perkin Trans. 1, 1994, 783-791

[a]p?® -35.67 (EtOH, c=0.1)

600 MHz in CgD, s -
HRMS for calcd. CjzHsy (M+) 450.4226 6256 NOE:
Found 4?02?;19 satse (M) the solvent peak H: 7.28 ppm; 13C:128.0 ppm CcosyY: HMBC: ——
NO. H #c |NO. Iy B¢ | No. H #c | No. H e
1 o0.95(H, m); 1.79(1H, m) 40.96 | 9 1.60(1H,bd,12.2Hz) [(52.25 |17 — 1351 | 25 5.97(1H, m) 137.6
2 1.45(1H, m); 1.70(1H, m) 18.99 |10 — 3810 |18 »67H,m) 2227 | 26 Seninmaarim’ 1143
3 127(1H, m); 1.50(1H, m)  42.41 |11 1.43(m):1.70(m) 22.19 | 19 1.50(1H, m); 1.821H, m) 35.43 27 1.03(3H,s) [33.68
4 _ 12 28 0.972(3H,s) 21.91
33.53 205(LH, m); 2620H, M) 23.41 | 20 5 15(m): 2.33(m) 263 29 1omns 1667

5 0.94(1H, m) 57.38 |13 — 1396 |91 5.44(1H, bt, 7.1) 1258 % “05(3’; 5 767
6 1.46(1H, m); 1.67(1H, m) 19.08|14 — 57.00 ’ '

(1H, m); 1.67(1H, m) 22 1342 | 31 1310(3H,s) 23.13
7 150(1H,m), L67(1H, m) gg gg |15 211(2Hm) 3109 |23 2.23(2H.m) 3952 | 32 1.144(3H,d, 6.7Hz) 20.21
8 — @167 |16 230(H.m);248(1H, m) 2949 | 24 2.27(2H,m) 3277 |33  1714(3H,s) 16.03

The proton and carbonsignals at C2 and C6 may be exchangeable.
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Product 25

[ Hass Spectrum i

Date = cogBSl Date : 23-Naw-2086 B6:13
Sampie: CA3-hp-3261-440

Moie : —

Inlet = Direct “ion Mode : EI+

Spectrum Type @ Hormal Ion EMF-Loinear]

RT : B.B8 min Scand : 43

BF : m/z B1.0808 o1, : 1E5.81

Output m’z range : 50.3003 o 502,890 Cut Level : B.88 %

1183472 Bl
13— i

[a]p?® +33.10 (EtOH, ¢=0.036) 600MHz in CgDg

HRMS for (M* -H,0) calcd. 450.4226. found 450.4228 the solvent peak 'H: 7.28 ppm; 13C:128.0 ppm
NO.  H B¢ | No. H Bc | No. M Bc N0 M Bc
1 1.23(1H, ddd,12.5, 4397 | 9 —_— 136.6 | 17 5.42(1Ht 6.4) 1249 | 25 593(1H m) 138.8

12.5,3.8Hz); 1.72(1H, m) Ha:5.16(1H, bd, 16.6)

2 La1an my1a0an,m  2085| 10 SS4H.M) 1246 | g —— 1349 126 \psioam bo J0g 1145
3 122(1H,m); 135(H,m) 4177 | 11 2.30(2H, m) 2879 | 19 222(2H,m) 4025 | 27 1.056(3H, s) 3295
4 [ 3560 | 12 2.30(2H, m) 28.76 20 2.32(2H, m) 27.04 28 0.872(3H, s) 21.58
5 1.15(1H, m) 56.86 | 13 5.47(1H, m) 124.9 21 5.37(1H, t, J=6.6) 1251 29 1.203(3H, s) 23.50
6 7351 | 14 N 135.2 2 — 134.4 30 1.843(3H,s) 16.35

) 31 1.764(3H,s) 16.21

1.57 (m);1.86(m) 25.35 2.22(2H 40.16 .

7 15 (2H, m) 23 2.23(2H, m) 39.45 32 L734@H, ) 611
8  2.33(m);2.47(m) 4341 | 16 2.34(2H, m) 27.14 24 2.26(2H, m) 3276 |33 1673@H,9) 1602

The following positions may be exchangeable btween 11 and 12, between 14 and 18, between 15 and 19, between 16 and 20, and between 31 and 32
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Product 26

{ Mzgs Spectrum ]

Oata : cecBE3 Date : 25-Ju)-2807 14:23
Samgle: CII-FI(HA-118)126-156
Note : -
Intet @ Direct s lom Mode @ E1+
Spectrum Type @ Mgrmal lon (MF-Linegar]
RT : 1.1 min Scand : BY
BF + mrz 19].08534 Int. : 209.53
Ouiput msz range : 5@.00EQ to 598.9020 Cut Lewvel : B.B8 =

2326752 191

L8 —
4 231

4

98

Product 26

[a]o®® +19.04 (EtOH, c=0.2)

HRMS for calcd. CagHsy (M*) 450.4226 _ NOE: === = HMBC: ——
Found 4504224 400MHz in CgDg COSY: :
the solvent peak 'H: 7.28 ppm; 13C:128.0 ppm
NO. ¥c | No. 'H “c | NO. M Pc |NO. M e
1 094(1H, m); L52(1H, m) 40.152| 9 1.28(1H, m) 63.36 | 17 546(1H 1 6.4H2) 1249 | 25 5.93(1H, m) 138.8
2 149(1H, m); 1.74(1H, m) 18.77 | 10 —_— 37.39 | 18 e 1350 | 26 :Egllza((bll;cigdg“;s 8.16H2) 1145
3 1.28(1H, m); 152(1H, m) 4290 | 11 14514, m); 1.60(1H, m) 1981 | 19 22 0Hm) 40.262| 27 1.020(3H, s) 33.74
4 33.17 | 12 182(1H, m); 1.95H, m) 2580 | 20  230@H,m) 26.99 28 0.975(3H, s) 21.50
) 29 0962 (3H,s 15.62
5 0.88(1H, m) 57.57 | 13 2.20(1H, m) 5757 | 21 -962 (3H, s) -
. s on 5.36(1H, t, 6.0Hz) 1249 | 30 0.847(3H, 5) 15.38
1.28(1H, m); 1.40(1H, m) 19.81 _— B —
22 1345 |31 5.03(1H, 5); 5.21(1H, 5) 110.6
7 127(1H, m); 1.92(1H, m) @1.47 | 15  2:25(1H, m); 2.32(1H, m) 38.12 23 2.19(2H, m) 39.45 | 32 1.756(3H, s) 16.17
8 — 43.99| 16 2412H,m) 2753 | 24 2.26(2H.m) 327833 1.667(3H,s) 16.05

The carbon signals of a may be exchangeable.
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Product 27

Dae = 107
Sy i CMF L8131 0130
Nrta

Tute | @5"Sep-100E 770

Isdat ¢ Memarv, Ion Moy ; LI
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Product 27 (i)

3 of Me-32 in CDCl; ( relative to 7.26 ppm): 0.840 (d, J=6.5Hz)

< \/ \H-/ cf authentic Euph-7-ene: 0.835 (d, J=6.8 Hz):
27 H
[a]p?® -19.80(EtOH, c=0.1) 600 MHz in C¢Dg NOE: <---=-- -
HRMS for calcd. CazHsy (M*) 450.4226 the solvent peak H: 7.28 ppm; 3C:128.0 ppm COSY: HMBC: —
Found 450.4231
NO. H B¢ |NO. 1H 3¢ | NO. H ¥c | NO. 1H B¢
1 1.06(m);1.75(m) 3936 | 9 2.43(m) 4956 |17  1.64(m) 53.73 | 25 5.931H, m) 138.8
5.17(1H, bd, 17.1H;
2 1.65(2H,m) 1855 | 10 —_ 35.46 18 158(m) 3609 | 26 & Mzmm ! m)z) 1145
3 1.28(m);1.55(m) 42,77 |11 1.50(m);1.66(m) 1947 | 19 1.52(m);1.89(m) 35.65 27 0.964(3H.s) 33.16
_ . 28 1.031(3H,s) 2151
4 3332 |12 1.78(m);1.95(m) 3444 | 5 218(my:2.33(m) 2568 | o0 ot e
5  1.48(1H,m) 51.76 |13 —_— 43.95 |21 544011 b1, 6.9H2) ’ ’ )
6 14 _ 5176 - i 1258 | 30  1.183(3H,s) 27.62
1.98(m);2.25(m) 24.76 ) 22 —_— 1342 | 31 1.072(3H;) 22.48
7 5.48(0s) 1185 |15 162(m):1.76(m) 84.44 | 23 223(2Hm) 39.54 | 32 1.055(3H,d, 6.5H2) 18.82
8 — 146.1 |16 1.38(m);2.04(m) 28.80 |24 226(2Hm) 3279 |33 1735(3H,5) 16.06
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Product 28

[ Mazs Spactrum ]

Dara : CCOEAS Date : 15-0ct-286E Bd:49
Sample: CIF-FZ-+PLC-1
Mote : -
Inlat : Oirect “Inn Mode : EI+
Spactrum Typa @ Narmal lon [MF-Linear]
AT : 8.98 min Scank ; 35
B o omz 1915002 Int. = 724.78 :
Dutput mrz rangs @ S0.0000 o 582 00C Cut Levatl : B.08 %
Fo9E3E 18t
188 —

Product 28

[o]p? +26.59 (c=0.135, acetone) 400 MHz, the solvent peak of C6D6 : HMBC: N

NOE: =----->
HRMS for calcd. Ca3Hss (M*)450.4226 7.28 ppm for *H- and 128.0 ppm for 13C-NMR Cosy:
Found 450.4224
NO. M B¢ |No. 'H B¢ | NO. H Bc | No. M e
1.72(1H, m); 0.872(1H, ddd, X
1 o ) 4092 | 9 1.47(1H,m) 5143 | 17  2.41(1H, m) 48.28 25 5‘.93 (1H, m) 138.8
2 1.50(1H, m); 1.63(1H, m) 18.982 | 10 — 3777 |18 1525 2 & : gﬁ::bﬂ'ﬂ 523; 16H2) 1146
3 127(1H,m); 1L50(1H, m)  42.42 |11 1.28(1H, m) L65(1H, m) 2161 |19 2.25(2H,m) 34.75 27 1.030(3H, s) [33.65
4 — 3353 | 12 1.30(H, m);L.90(1H, m) 2549 | 20  2.382H, m) 27.39 28 0.984(3H,s) 21.79
29 1.014(3H,s) 16.43
5 0911(1H,dd,2.0,12.0Hz) 57.31 | 13 1.91(1H, m) 45.69 5.41(1H, 1, 6.4 '
5 al1a 1078 21 {tH.1.64 1251 30 1.109(3H,s) 16.09
2 —_— .
1.50(1H, m); 1.63(1H, m) 19.08 22 134.6 31 0.971(3H, s) 16.19
7 137(1H, m)EL72(1H, m) 35.78 |15 1.24(1H, m);:1.76(1H, m) 31.72 | 23 2.18(2Hm) 39.44 32 510(1H, s); 5.05 (1H, ) 108.2
8 —_— 40.97 | 16 1.63(1H, m); 2.08(1H, m) 2040 | 24 222(2H,m) 32.74 33 1.697(3H,5) 15.91

a: The carbon signals at the positions of 2 and 6 may be exchangeable
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Product 29

[ Mazs Spectrum ]

Data © jaaa Date = 23-Nov-2BEC H5:39
Samplie: CIV-Fnew-35-37
ie @ -
Inlet : Direct *Ton Mode @ B4
Spectrum Type : Normal Iern [MF-Linear)
RT : A.7¢¥ min Scand : 47
BF : mr B9.D080 Int, ¢ 249.84
Output mez range : 30,0080 to DE8.B2600 Cut Lewval @ B.00 %
312284 Eg
1868 —
41
131
58 - 131 Jllig
231 :153
: 281
FITE T
8- |i H! 11- ||I| | ‘I"'II'I T T T 1
128 =] e 488 b1 %
w2
33

Product 29

600 MHz, the solvent peak of C6D6
7.28 ppm for 'H- and 128.0 ppm for 13C-NMR

[a]p? -13.05 ( ¢=0.082, EtOH)

HRMS for caled. CagHsy (M*) 450.4226 NOE:  =<----- - HMBC:
Found 450.4240 COSsY: )
NO. #c  |NO. H Bc | NO. H ®c |NO. M ¢
1 o088(H,m);L175(1H,m)  40.87 | 9 1.49(1H,m) 51.08 | 17 —_ 137.1 | 25 5.94(1H, m) 138.8
a: 5.18(1H, bd,17.1)
2 1471, m); 16314, m) 18.93% 110 - 3762 | 18 I 1267 | 26 b 512(1H,pd 10.0Hz) 1145
3 1.27(1H, m);1.47(1H, m) 42.44 | 11 1.28(1H, m); 1.68(1H, m) 21.78 19 2.41(2H, m) @413 27 1.029(3H,s) 33.59
4 — 3351 |12 165aH,my248aHm) 2549 | 20 230(1H, m), 2.38(1H, m) 28.39 Eg 0.984(3H. 5) 2174
16.58
5 0.91(1H, bd, 11.8Hz) 57.33 |13 2.50(1H, m) 47.27 21 s4saH.m) 1253 0.991(3H, s)
6 2 |14 50.25 ' 21 30 1102(3H,5) 15.92
L47(1H, m); L.63(1H, 19.05 — .
(2 m: 163, m 22 1343 | 31 10213H,5) 16.90
7 1.43(1H, m); 1.63(2H, m) 35.80 |15 125(1H, m)165(1H, m) 3053 | 23 2210Hm) 3053 |32 1e26(aH by 2108
8 _ [40.36 |16 2.25(1H, m); 2.36(1H, m) 30.05 24 221(1H, m); 2.29(1H, m) 32.77 |33 1.736(3H,5) 16.08

a: the assignments of C2 and C6 may be exchangeable.
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Product 30

[ Masc Spectrim ]

Date :

Samp |le: CI3-HP-121-17B-hplc

Data : COB56
Note : -
Intet z Direct

“ion Mode : EI+

Spactrum Type @ Mormal Ton [MF-Linear]

RT = 1.8 min

BF : mz 191,800

Output ms’r range :

4B293E
188 —

] B4

[a]p?® -70.80 (EtOH, ¢=0.05)

a1

Scand ; B2
Int. : 40.88

S@. 0038 to SHA. AR

1913

Cut Lewvel

15-Gct-2006 B4:84

B

450

m/z

M”

400MHz in CgDg NOE: =----wemee- -
HRMS m/z 450 (M*-H,0) Calcd: 450.4226 the solvent peak 'H: 7.28 ppm; 13C:128.0 ppm . HMBC:
Found: 450.4228 COSY: ’
NO. MM ¢ | NO. H Bc | NO. 'H Bc |NO. 3¢
1 1.04(aH, m); 1.58(1H, m) 41.13 9 1.54(1H, m) 10.39 | 17 5.421H, m) 125.4 25 594aH, m) 137.6
2 1.47(aH, m); 1.73(2H, m) 18.89 | 10 — 3748 | 18 _ 135.0 26 gg%g: ggd'lé%fv 2 1143
3 125(1H,m); 1.50(1H,m) 42.69 | 11 1.47(1H, m); 1L65(1H, m) 21.70 | 19 2.12(1H, bt, 7.0) 39.67 27 1.002(3H, s) 33.68
4 — 33.16 | 12 1.68(1H, m); 1.94(1H, m) 2471 | 20 2272H,m) 26.63 28 0.975(3H, ) 21.54
5 099(1H, m) 5713 | 13 176 (1H, m) 5011 | 21 sap0m.m) 1219 29 oosa@H.s) 16.57
6 15201H,m);173aH,m 2017 | 14 _ 7549 | 22 _ 1365 30 1oesaH,s) [26.83
' 31 a
7 1.94(1H, m); 2.12(1H, m) 38.32 | 15 1.70(1H, m); 2.10(2H, m) 42312| 23 21204, b1, 7.0) 2050 1.308(3H, s) 26.08
32 1.7603H,s) 16.04
8 — 4504 | 16 227(2H, m) 2323 | 24 2310Hm) 32.70 33 resam.s) 1503

a: C-31 and C-15 signal are significantly small and broad.
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Product 31

[ Mass SGpectrum ]

Oata : Q039 Oate : 15ct-—2P0G 19:42
Sample: C33-F1-21-38
Mote -
Inleat : Direct Tom Mode @ EI+
Spectrum Type @ Mormal lan [HF-Lirgar]
RT = B.8B7 min Seant : 53
BF - mrz 435, BO08 Int, : B2.27
Output m 'z range @ 56.0000 to 529, 200A Cut Lave! : B.98 %
BS£896 436
12— .
1 a3
58 - ,
,;
H
189 243 257 31
1 I‘ I 37 agg 396
Bl b |l I| | || i i
L) T T T 77T H T T T T Yy T TT =
180 2R 388 A8 Bl
(L4

3
(R
27 H

[a]o? -15.00 (EtOH, c=0.064)

3y of Me-32 in CDCljy ( relative to 7.26 ppm): 0.870 (d, J=6.5Hz)
cf authentic Tirucall-7-ene: 0.865 (d, J=6.7 Hz):

400 MHz in CgDg NOE: =<-=-="- -
HRMS for calcd. CagHsg (M) 450.4226 the solvent peak 'H: 7.28 ppm; 13C:128.0 ppm HMBC: ——
Found 450.4231 P PP i cosy
NO. B¢ |No. 'H B¢ |NO. H Bc |No. M e
1 1.05(H, m); 1.75(1H,m)  39.27 9 2.43(1H, m) 4951 | 17 1.63(1H, m) 53.43 | 25 5.94(1H, m) 138.8

b:5.12(1H, d, J 9.5)
2 1.60(1H, m);L68(1H, m) 849 |10 —_— 3540 |18  1.58(m) 36.29 | 26 as518(iH bd. J17.2) 114.6
3 120(1H, m); 155(1H,m) 42,69 | 11 LS5(1H, m):L69(IH, m)  19.44 | 19 1271H, m): 159(1H, m)  36.58 | 2/ O0971(3H.s) 33.16
4 3329 |12 1.78(m); 1.89(1H, m) 34.16 | 20 2.17(1H, m);2.31(1H,m)  25.36 52 1.034(3H, 5) 21.50
[13.36
5 150(1H,m) B51.67 |13 —_— 4384 | 21 s5.42(1Hy, 36.4) 1259 0.965(3H, 5)
30 1.186(3H,s) 27.56

6 1.97(1H,m);2.251H,m) 2471 |14 B1.60 | 22 N 134.1 31 1058@EH. <) 2226
7 5.47(1H, bs) 118.5 |15 1.65(1H, m);1.78(1H,m)  34.46 | 23 2.24(2H.m) 39.50 | 32 1.107(3H, d, 6.0Hz) 18.63
8 146.0 |16 1.40(1H, m); 2.12(1H,m) 28.62 | 24  2.28(2H, m) 32.75 | 33 1.730(3H, s) 15.99

The assignments of the proton and carbon at 12 and 15 position may be exchangeable
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Product 32

{ Mass Spectrum 1

Oata : CCESHE Date : 15~0ct-2086 Pa:13
Sample: CIZ-F19-52-55
Note : -
Tnlet ¢ Direct lon Mode : EI+4
Spectrum Type : Narmal Ian [MF-Linearl
RT = 1.1 min Scan# ; 72
B o mez 191 .8080a Int. : £14.15
Output mfz range : 58, POEE Lo 5EQ.H208 Cut Lewvel : B.849 X%
2245568 : g2t
L 88—

229

| 297 733 341 t
A a i} .l

Al RS SR EES ¢ T I

308

27
2 _ NOE: =----- -
[a]o® -52.39 (EtOH, c=0.046) 600 MHz, the solvent peak of C¢Dg HMBC: —
HRMS for calcd. CagHsg (M*) 450.4226 7.28 ppm for 1H- and 128.0 ppm for 33C-NMR cosy
Found 450.4213
NO. 1y 3¢ | NoO. 1 Bc | NO. 3¢ | NO. H B¢
1 0.87(1H, m); 1.78(1H, m) 40.71 9 1.41(1H, m) 50.98 | 17 1.28(1H,m) 5512 | 25 5.96(1H, m) 138.8
a:5.20(1H, bd, 17.1,
2 1.42(1H, m); 1.63(1H, m) @9.10 | 10 — B37.76 | 18 — 4455 | 26 bi513 (1H. bar0sHy 1147
3 1.25(1H, m); 1.51(1H, m) 42.45 11 1.30(1H, m); 1.42(1H, m)  21.38 19 1.19(1H, m);L.63(1H, m) 40.47 27 1.037(3H, s) 33.62
_ : 28  0.989(3H,s) 21.85
4 33.44 12 1.55(1H, m);1.64(1H, m) 24.35 20 1.58(1H, m); 2.06(1H, m) 29.03 % 1615
5 0.91(1H, m) 56.60 | 13 1.58(1H, m) @9.20 | 21 ;41 0-979(3H, 5) '
: A1(1H, m) 47.46 | 30
6 1.51(1H, m); 1.72(1H, m) 14 — 42.27 1106(3H, <) 17.03
: ,m); 1. : 19.13 - 22 — 1519 1 31 1.114(3H.9) 16.96
7 135(1H,m); 1.61(1H, m) 3380 | 15 133(1H,m);1.54(1H, m) 33.14 | 23 224(2H, 7.7Hz) 3443 |32 ogas@H.s) 15.42
8 — 4263 | 16 1O5@H.m:L72AH.m) 2142 | 24 23701, m) 32.96 | 33 5.00(1H, bs); 5.07(1H,bs) 108.2

The carbon assignments beteen11 and 16-positions, between 2 and 6-positions and between 30 and 31 may be interchangeable
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Product 33

[ Mass Specirum )

Tava @ COEGBT Date @ i3-Uce-Z080 B4:14
Sample: C33-Fo-HMLL-2
Mite Lo-
frnler @ Trraci Lom Mode : Ef+
Spactrum Type  Noemal) lone F-Longar]
RY : 1.28 min Seand 73
[ T B R int H-J O F
Cutput meoz renge - 56 253D Lo SEO.G0BE Cut Level : 9.98 %
REL R ‘_'33
156 —
55 J&l
5 - 1T .
|
: acn
L 231
| i 3
] . - EE.‘E, 327 ,“1| afE 435
a- | [ . T [] HM : (] 4 fl T t 1 1 . ¥ t| Fr b 1
288 328 408 15 %

Product 33

25 - .
[alo™ -51.64 (¢=0.056, EtOH) 600 MHz, the solvent peak of C6D6 NOE: HMBC:
HRMS for calcd. CgsHsy (M*) 450.4226 7.28 ppm for 1H- and 128.0 ppm for 13C-NMR Ccosy:
Found 450.4229
NO. M *C |NO. H B¢ |NO. H Bc |NO. M Bc
1 088(1H, m); 1.75aH, m)  40.98 9 1.48(1H, m) (51.46 17 2740H, m) 4451 25  5930(H,m) 138.8
a;5.17 (1H,bd,16.9Hz)
2 148aH,mytesaH,m 1011 |10 — 37.81 |18 _ 1502 |26 bis12(Hd101H) 1145
3 1.25(1H, m);1.50(1H, m) 42.50 11 1.27(1H, m); 1.70(1H, m) 22.26 19 2.36(1H.m);2.20(1H.m) (3905 27 1017GH,s) 33.60
4 — 3356 |12 1450H,m;1830Hm 2552 | 20 2420Hm)23saHm) 7.6 | 20 09 21.79
29 1 .
5 0.910(1H, bd, 12.1Hz) 37.39 13 2.06(1H, m) 25.12 21 5410Hbs) 1252 1.003(3H, s) 16.47
6 14 ’ ’ 30 1.077(3H,5) 16.09
1.48(1H, m);1.65(1H, m)  19.11 50.27 | 22 — 1346 |31 1 imn g 1724
7 1.40(1H, m); 1.72(1H, m) 35.48 15 1.34(1H, m); 1.68(1H, m) 33.46 23 2.36(1H ,m); 2.20(1H ,m) 39.47 32 5210m, 5y 5.190Hs) 1095
8 — 41.41 16 1.93(1H, m); 2.03(1H, m) 28.82 24 2.27(1Hm); 2.21(1H,m) 3276 |33 1609(3H,s) 16.20
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Current ata Parameters

ool
$88 .7

000" 60T ——

L P
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300.0 K

men
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0.03000000 mec
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eom3s
.. Ccsom
32885

2

47518.047 Wr

-0.728800 Wz
0.6881780 asc

Egsesisigsaaue

Time

15.00 o8
1.50000000 sec

a1
d12
Piz
b1

150.9463302 NHz-
30
2

Processing paraseters

32780
150.9027723 Mz
=]
[}
1.00 Hz
L]
1.40

© 10 WA plot peramsters |
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23389.83 Hr
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Product 34

[ Mass Spectrum ]

Gata : co |B58 Date : Z3-hpow-2806 6
Sangle; (33-+hp-|E1-18@

te -
Inlat : Oirset Ion Mage : EIs
Spectrum Type . MNormal| Ion [MF-Linear]
RT : B.6% min Scan® : 52
BF : mez 191.8024 Int. @ 2F.45
Dutput m*z range : S0.2080 (o SEA. 2008 Cut Level : .08 X

287864 191

186 — v
B3

-

m/z 450
129 450(M*-H,0)

a8 4 v’
458

[a]p? +20.28(EtOH, c=0.036

HRMS for calcd. CasHss (M*-H,0) 450.4226 600 MHz, the solvent peak of CqDg NOE: =----- T MEC
Found 450.4247 7.28 ppm for H- and 128.0 ppm for 13C-NMR cosy:
NO. 1H B¢ | NO. H 3¢ NO. H 3¢ | NO. H 3¢
1 0.88(1H, m); 1.75(1H,m) 30.89 | 9 1.46(1H, m) 51.20 17 180 (@1H, m) 50.40 25 5.93(1H, m) 138.8
2 148aH, my162aH,m)  19.00 | 10 — 37.70 | 18 74.77 26 1o 114.6
3 127(H,m); 148(H. m) 4248 | 11 127am,miie10Hm 2176 | 19 1geH,m) 40.98 27 1.0293H.s) 33.63
4 — 33.52 | 12 166(1H, m); 1.72 (1H, m) 25.18 20 2.26(2H, m) 22.03 28 0.988(3H, s) 21.76
5 093(1Hdd12016) [57.34 | 13 181 (1H,m) 4248 | 21 s400H1,72) 1057 |29 09783H.s) 16.43
6 1asam,my1e2aH,m)  19.09 | 14 — 50.62 | 9o 1344 30 1103@H,s) 15.79
31  1.022(3H,s) 16.73
7 1.37(1H,m); 1.68(1H, m) 35.64 | 15 1.19(1H, m); 1.62(1H, m) 31.55 23 2.19(2H, m) 39.44
: 32 1226(3H,s) 25.82
; X 24 .
8 - 20.89 | 16 1.32(1H, m); 2.03(2H, m) 28.02 2.22(2H, m) B270 |33 1729(H.5) 16.03

3. The assignments of C11, C12 and C16 may be exchangeable
together with H11, H12 and H16.

4. The assignments of C1 and C19 may be exchangeable due to
the close chemical shifts.

1. The assignments of H2 and H6 and those of C2 and C6 may be exchangeable.
2. C15 and C24 are exchangeable due to the close values of chemical shifts.
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Product 35

[ Mass Spectrum ]

Oata @ CCE54 . Date : 15-Qct-JB@C H3:45
Sample: C33-HP-2E1-348
Mate @ -
Inlet : Oiract © lon Mpae @ EI+
Spectrum Type : Marmal lon {MF-Linesr]
RT : 1.73 mim Scané : 1@
B 1 moz 13].0008 Int. = 151.83
Output msz range : 50.0008 o S538. 35289 Cut Level @ B.BA X
139832 RES
10—
ai
63 % o m/z 450
+
450(M *-H ,0)
5A -
458
q
g :-:5
g bt T T T T T 1
188 460 S8

Product 35

[0]p?® -18.21 (EtOH, ¢=0.2)

HRMS for calcd. CazHsy (M*-H,0) 450.4226 400 MHz, the solvent peak of C¢Dg : HMBC: —
Found 450.4247 7.28 ppm for H- and 128.0 ppm for 3C-NMR cosy
NO. M BC | NO. H Bc | NO. H #®c |NO. ™ Bc
1 092(1H, m);1.77aH,m) 4088 | 9 1.54(1H, m) B114 | 17  2.10(1H, m) 48.38 25  5.91(1H,m) 138.8
2 149(1H,m);167(1H.m) 1911 | 10 — 3171 | 18 [ 74.59 26 e e laetg  114.6
3 131(1H,m); 151(1H,m) 4249 | 11 1.22(1H, m); 168(1H, m)  22.88 19 1.62(2H, m) 42.67 27 1.025(3H, s) [33.62
4 — 3354 | 12 1.64(1H,m)2.04(1Hm)  26.42 20 2212H,m) 23.42 28 0.994(3H, s) 21.78
5 094(Hdd, 12.020) 5734 | 13 213(1H,m) 4407 | 21 53701, 6.0) 1256 |29 1.008@H,s) 16.50
6 152(1H,m); L75(1H.m) 1915 | 14 _ 4948 | 55 o 1344 30 1.002(3H,s) 16.17
) 31  1.218(3H,s) 17.16
7 141(1H,m)173(1H,m)  35.73 | 15 126(1H, m); 1.56(1H, m)  32.76 23 2.20(2H, m 39.43 ’ '
(2H, m) - 32 1.3083H,s) 27.69
8 J— 3119 | 16 1.77(2H, m) 2675 | 24 2.26(2H,m) B272 |33 170300H,5) 1603
1. The assignments of H2 and H6 and those of C2 and C6 myabe exchangeable. 3. The assignments of C11, C12 and C16 may be exchangeable
2. C15 and C24 are exchangeable due to the close chemical shifts. together with H11, H12 and H16
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