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1. General Experimental

Unless noted otherwise, all starting materials and reagents were obtained from
commercial suppliers and were used without further purification. Tetrahydrofuran and
Et,O were distilled from sodium benzophenone ketyl. Dichloromethane, chloroform,
triethylamine, acetonitrile and pyridine were freshly distilled from calcium hydride. All
solvents used for routine isolation of products and chromatography were reagent grade
and glass distilled. Reaction flasks were dried at 100 °C. Air and moisture sensitive
reactions were performed under argon atmosphere. Flash column chromatography was
performed using silica gel 60 (230-400 mesh, Merck) with the indicated solvents. Thin-
layer chromatography was performed using 0.25 mm silica gel plates (Merck). Optical
rotations were measured with JASCO P-2000 digital polarimeter at ambient temperature
using 100 mm cell of 2 mL capacity. Infrared spectra were recorded on a JASCO FT-IR-
4200 spectrometer. Mass spectra were obtained with VG Trio-2 GC-MS instrument.
High resolution mass spectra were obtained with JEOL JMS-700 instrument. 1H and
13C NMR spectra were recorded using JEOL JNM-ECA-600, JEOL JNM-LA 300,
BRUKER AVANCE-800, BRUKER AVANCE-500, BRUKER AVANCE-400, and
Varian Gemini-2000 spectrometer. Chemical shifts were expressed in parts per million
(ppm, 0) downfield from tetramethylsilane and were referenced to the deuterated solvent
(CDCl;, Acetone-ds, MeOD). 1H-NMR data were reported in the order of chemical shift,
multiplicity (s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet and/or multiple

resonances), number of protons, and coupling constant in hertz (Hz).

2. Experimental procedures
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O (6]
Et,0, -78 °C ©

o} o o]
1 87 % (>30: 1) o o

(Z£)-2-(((tert-butyldimethylsilyl)oxy)methyl)-4-((2R,35)-3-methyl-5-0x0-4-
(phenylsulfonyl)tetrahydrofuran-2-yl)but-2-en-1-yl ethyl carbonate (9')

[a]39 35.3 (¢ 1.15, MeOH); 'H-NMR (CDCls, 400 MHz) & 7.91 (m, 2H), 7.68 (t, J= 7.4 Hz,
1H), 7.56 (t, J = 8.0 Hz, 2H), 5.56 (t, /= 7.2 Hz, 1H), 4.83 (q, J = 6.6 Hz, 1H), 4.61 (s, 2H),
4.22 (s,2H), 4.12 (q, J = 7.1 Hz, 2H), 3.71 (d, J = 4.0 Hz, 1H), 3.37 (m, 1H), 2.47 (t, /= 6.8
Hz, 2H), 1.27 (t,J= 7.1 Hz, 3H), 1.20 (d, J= 7.3 Hz, 3H), 0.86 (s, 9H), 0.05 (s, 6H); '*C-NMR
(CDCl;, 100 MHz) o 167.1, 154.9, 137.2, 137.0, 134.6, 129.3, 129.2, 124.0, 81.7, 71.8, 69.0,
63.9, 58.8, 34.9, 28.4,25.8,25.8, 18.2, 14.4, 14.2, -5.5, -5.6; FT-IR (thin film, neat) v, 2930,
2885, 1777, 1463, 1323, 1312 cm’!; LR-MS (FAB+) m/z 527 (M+H"); HR-MS (FAB+) calcd
for C5H3904SSi (M+H™) 527.2135; found 527.2143.

Me H Me H
~ OTBS
Ph : E - -
Ozsj:(\/)/\/OCOZ t Pd(OAG),, dppb 0 y o)
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(o} THF, reflux 0 SO,Ph OTBS 0 SO,Ph
H OTBS
9 93% (>30:1) 12 12"

(1R,45,5S,7R)-5-(3-((tert-butyldimethylsilyl)oxy)prop-1-en-2-yl)-7-methyl-4-
(phenylsulfonyl)-2-oxabicyclo[2.2.1]heptan-3-one (12')

[a]39-7.0 (¢ 0.45, MeOH); 'H-NMR (CDCl;, 400 MHz) $ 8.18 (m, 2H), 7.61 (t, J = 7.5 Hz,
1H), 7.48 (t, J = 8.0 Hz, 2H), 5.22 (s, 1H), 4.83 (s, 1H), 4.59 (s, 1H), 4.08 (dd, J = 13.5 Hz,
32.2 Hz, 2H), 3.22 (q, J = 6.6 Hz, 1H), 2.68 (t, J = 7.2 Hz, 1H), 2.27 (d, /= 7.2 Hz, 2H), 1.42
(d, J= 6.6 Hz, 3H), 0.87 (s, 9H), 0.04 (s, 6H); 3C-NMR (CDCl;, 100 MHz) 3 170.3, 144.3,
138.1, 134.1, 130.5, 128.3, 117.4, 110.0, 82.7, 78.9, 65.5, 48.4, 44.3, 38.2, 25.8, 18.2, 11.5;
FT-IR (thin film, neat) vy, 2954, 2856, 1789, 1472, 1448, 1323 cm™!; LR-MS (FAB+) m/z 437
(M+H"); HR-MS (FAB+) calcd for C,,H3305SS1 (M+H") 437.1818; found 437.1809.
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MMPP

Y

MeOH

13 81 %(2:1)

14 14'

(1a§,1bS,5a8,6aR)-1a-methyl-5-methylenehexahydrooxireno|2',3':4,5]|cyclopenta[1,2-
c|pyran-2(1aH)-one (14').

[a]39 -16.1 (c 0.12, MeOH); '"H-NMR (CDCl;, 500 MHz) 6 5.18 (d, J = 12.1 Hz, 1H), 5.04
(s, 1H), 4.99 (s, 1H), 4.41 (d, J=12.0 Hz, 1H), 3.34 (s, 1H), 3.22 (t, J=9.9 Hz, 1H), 3.06 (d,
J=9.9Hz, 1H),2.41(dd,J=14.9, 10.3 Hz, 1H), 2.04 (m, 1H), 1.58 (s, 3H); '*C-NMR (CDCl;,
75 MHz) 6 170.3, 142.7, 113.8, 71.2, 68.7, 63.5, 49.0, 38.8, 36.6, 16.5; FT-IR (thin film, neat)

Vmax 3438, 2930, 1730, 1461, 1380, 1315 cm’!; LR-MS (FAB+) m/z 181 (M+H"); HR-MS
(FAB+) calcd for C;gH 303 (M+H™) 181.0865; found 181.0867.
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HO MsCl
qo: pyridine, 65 °C i -
15 92 %

15'

(4R,4aR,7a85)-4,7-dimethyl-4,4a,5,7a-tetrahydrocyclopenta[c]pyran-1(3H)-one (15')
[a]39 -49.8 (c 0.09, MeOH); 'H-NMR (CDCl;, 600 MHz) 6 5.51 (s, 1H), 4.08 (t, J=11.0
Hz, 1H), 4.01 (dq, J=5.5 Hz, 3.7 Hz, 2.3 Hz, 1H), 3.49 (d, /=9.6 Hz, 1H), 2.82 (m, 1H), 2.33
(m, 3H), 1.79 (s, 3H), 0.93 (d, J = 6.8 Hz, 3H); 3C-NMR (CDCls, 150 MHz) § 170.8, 136.8,
128.1, 69.9, 54.6, 39.4, 31.8, 31.3, 15.2, 13.6 ; FT-IR (thin film, neat) vy.x 3726, 2965, 2922,

1731, 1476, 1380 cm!; LR-MS (FAB+) m/z 167 (M+H"); HR-MS (FAB+) calcd for CoH;50,
(M+H") 167.1072; found 167.1070.

O O O
H H H
z o ein-. z o (o] = o
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HoZ MeOH H Z H

15 72%(2:1)

(1aS,1bS,5R,5aR,6aR)-1a,5-dimethylhexahydrooxireno|2',3':4,5]|cyclopenta[1,2-
S4



c|pyran-2(1aH)-one (18')

[a]39 6.7 (c 0.4, MeOH); 'H-NMR (CDCl;, 600 MHz) 6 4.24 (t, J = 10.7 Hz, 1H), 3.90 (dq, J
=10.7,3.6, 1.9 Hz, 1H), 3.34 (d, J= 2.3 Hz, 1H), 3.07 (d,J=11.0 Hz, 1H), 2.91 (m, 1H), 2.07
(m, 1H), 1.99 (m, 1H), 1.92 (dd, J = 15.6, 5.5 Hz, 1H), 1.57 (s, 3H), 0.86 (d, J = 7.3 Hz, 3H);
BC-NMR (CDCls, 150 MHz) 8 170.4,70.4, 69.7, 65.5,49.1,40.8,30.9,27.9, 17.2, 13.3; FT-IR
(thin film, neat) vy 3439, 2962, 2930, 1728, 1468, 1380 cm'!; LR-MS (FAB+) m/z 183
(M+H"); HR-MS (FAB+) calcd for C;,H;50; (M+H™) 183.1021; found 183.1021.

MsCl

Y

pyridine, 65 °C

16 9 % 16'

(4S,4aR,7a8)-4,7-dimethyl-4,4a,5,7a-tetrahydrocyclopenta[c]pyran-1(3H)-one (16')
[a]39 -3.5 (¢ 0.18, MeOH); 'H-NMR (CDCl;, 600 MHz) & 5.48 (s, 1H), 4.22 (dd, J = 11.0,
3.2 Hz, 1H), 3.93 (dd,/J=11.0, 7.8 Hz, 1H), 3.41 (d, J=10.1 Hz, 1H), 2.65 (m, 1H), 2.43 (m,
1H), 2.10 (m, 1H), 1.84 (s, 3H), 1.76 (m, 1H), 1.03 (d, /= 6.9 Hz, 3H); *C-NMR (CDCl3, 150
MHz) 6 171.8, 136.8, 127.2, 71.9, 52.0, 42.6, 38.2, 34.6, 16.2, 15.8 ; FT-IR (thin film, neat)
Vmax 3371, 2966, 2930, 2350, 1714, 1404, 1321cm!; LR-MS (FAB+) m/z 167 (M+H"); HR-MS
(FAB+) calcd for CoH;5s0, (M+H") 167.1072; found 167.1073.

MMPP

Y

MeOH

16" 75% (2: 1) 19 19"

(1a8,1bS,55,5aR,6aR)-1a,5-dimethylhexahydrooxireno[2',3':4,5]|cyclopenta[1,2-
c|pyran-2(1aH)-one (19')

[a]39 -3.5 (¢ 0.13, MeOH); 'H-NMR (CDCl;, 400 MHz) 6 4.20 (dd, J = 11.1, 3.8 Hz, 1H),
3.74 (t,J=11.0 Hz, 1H), 3.29 (s, 1H), 2.93 (d, J=9.0, 1H), 2.01 (m, 3H), 1.89 (m, 1H), 1.65
(s, 3H), 0.84 (d, J = 6.6 Hz, 3H); '*C-NMR (CDCls, 125 MHz) 8 170.5, 74.0, 68.0, 64.1, 46.8,
41.7, 33.6, 30.4, 17.5, 14.8; FT-IR (thin film, neat) vy, 3596, 2930, 1733, 1458, 1380 cm™';

S5



LR-MS (FAB+) m/z 183 (M+H"); HR-MS (FAB+) calcd for CoH;50; (M+H") 183.1021;
found 183.1018.
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3.'H-NMR and *C-NMR Spectra

oLl —

180870

BE180
oicg0 —
va0ZL

£52T°1 e
oevz L —

0ZLGE
6852
£L09T
SRI9E -

9900
SE0L Y

£ELLF

SLZLE

0orLy

LoaL'y

060y —
9EL0S

FAR0°G —
e060°s

ovoL's —
0¥ ——_
GEer's

£ZPr'S

00FZ "L

£28bL /
005"

012572 %
BI6E°L —
POLEL

[L:ra:

L2867

0986°2 -

£r00'8
6681°9 \
6261°8

OTBS

L

L

A

OCO,Et

=

o = L

=

o L

PhO,S

-
-]

10
=

=
]

0
o

955Z°0L

—_—

SLBE'E

LZEL'2

LTy

e

8600'2

—_—

s

960k

— JOFU b

e

0000°L

e ——

—eiTT

—. 56011

L9812
—mmener

— 0Z¥0°L

A 'H-NMR (400 MHz, CDCl5)

BLLG —
9046 —

|

L5071
ZIoek

L29'sE
T —

0998 ——
11889
20589 ——
LB9'9L

000°2L I:/
861 4L —=

SLELL =
ZEHEBL

ausIzE ——
94982
291621 —

08F PEL
686958 —
0L 281 ——=
525881 —

ZH5 P51

PLE08F ————
190°%31

0OTBS

A _oco,Et

=

PhO,S

11

LLL

I |

T

210 200 190 180 170 160 150 141} 130 120 1‘i0 100 90

70 60 50 40 30 20 10  ppm

80

A BC-NMR (100 MHz, CDCl)

S7



ELE6°L
GrEEL
BEGE'L

3,
)
[}
3

JL L

A JL_/L“ aA L

[T J—

@ 000071

—B6ELZ
=osol

—_— Ny
Lo sz

9.0

9.5

A 'H-NMR (400 MHz, CDCls)

6255

GOE'PL ——
S00°81
vGlLglL

PRLST

PESTLE

090728

L0485 ——
POG'EY ——

L15'89
zse0L =

£89'9L
oo0LL
E0E°LL
BLELL

£68e8 —

639621
880621

z196e) —=
EPSHEL —

066'9€ 1
08281 —

298 P51 ——

£09'99F ——

9,
o
(&)
(o]

10

20

T T T T T T T
80 70 60 50 40 30

T 1 I T 1 T 1
210 200 190 180 170 160 150 140 130 120 110 100 90

ppm

A BC-NMR (100 MHz, CDCl;)

S8



58800
$0S00 —

58580
0£L80

74:1 |/
£502°1
SPEZ) -,
0BEZZ'E -
LiFE L — e
95921
FEET L
0002
LESKE
CHPE
PREP'Z
EISE'E
sleee
PEOE'E
984£°€
958E°E
856E°¢
G60LE
PBLLE
LLLOY
L5680
c560°F
Fe0L'y
(AN 4
0ELLY
S0ZL'Y
96ZL'Y
BOEL'Y
Sivly
28FL'y
vISLY
289y
SL6L'Y
gEZT'Y
80L9F
Q0L
0BT
ey
0P8y
£L58'F
96ES'S
LSS
PELG'S

22

— 2=

00FTL
TE¥S'L
8952
61952

6599°2 sf//.r
8L —
Ze0LL =

L206°L
8506°L
LPE6'L

4

OTBS

OCO,Et

P

PhO,S

£

[

o
10
o

70 65 60 55 50 45 40 35 3.0 25 20 15 1.0

80 75

9.0 85

9.5

Ry T
— ££9.9

6VE0L

—_—rey

—_S000°}

—9199C_

— LI6LT

——_0000°L

—vesee
= sevll
—geele

A 'H-NMR (400 MHz, CDCl5)

G65°6" —.
9e8'§- —

olzwl -
olE L —
veL'glL —

04T
P
e —
226 b ——

895 ——
12669 —_
26689

BLLML M

£BO'OL
000'£L
£0Z'LL
BLELL

N..wm._.mu\l

G565 ———
181821
Lieeel ——
620PEL —
6E0°LEL
6LZLEL

GLE' PG

EvL L1

OTBS

OCO,Et

e

PhO,S

210 200 190 180 170 160 150 140 130

60 50 40 30 20 10 ppm

80 70

110 100 90

120

A BC-NMR (100 MHz, CDCl;)

S9



ELH00 ——
69900 —
BESE0
BLOG'0
9511
BEET'L
FA
6092'L
ST9S'L
LLEEL
PLyEL
ZhER'L =0,
L8l
BLOE
ETUFE
SLF'E
rOry'Z
BEPY'E
EISFE
A
v6LY Z
GEESE
1669'2
BLLOZ
9889°Z
ZL9r'E —
PELF'E
0B8F'E
EEOS'E
TPLEE -

y

//

NN\

.

BEEY' Y

SE6L'Y ——
leigy —

00vz'L
659t L
GPEbL
05057, —=
PEGS L ——
18194 —
LOET°L

%

N

£60L'E

Me

OTBS

12

o
o7 s0,ph

) L o L

0.5 ppm

90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0

9.5

—. 89580

099%'6

—

]

9p05°¢

___B6F0°}

EEFOL

|

SLED'L

— Tkl

—

Lp00°L

=

—_§Leo'e

—
—__0000°}
—ee0L

L4

I\J.

9Lv0°Z
e
—.l8zo’L

e —

— 57102

A "H-NMR (400 MHz, CDCl,)

LY G —_
gBEG —

GEF 1L

60281

LERSE

BLLLE
028'2F

£687¢5 —

65E'69 ———

£89°9L
00022
20z 8L
FELL
zizeL .\.\.\u
91528

SISELL ——

£59'821 ——
9ZF0EL —
LZrrel
giEetl

SEQSPL —

LZr'agL ——

Me

o~

TBS

12

o7 S0,Ph

210 200

140 130 120 110 100 90

ppm

70 60 50 40 30 20 10

80

150

160

190 180 170

A BC-NMR (100 MHz, CDCl;)

S10



89E0°0 —
08600 ——
8580~
1280 -
A

Z888°0 -,
5920°1 /n
k8Ll

SZvZe
BEBEE -,
FEE0'? ),
LLBOY — N
LB0LY —
S0ELY
Zrol'y 7
GrLEY
Siesy —
2088y

50226 ——

L6ETL -

509b L //
108r' L
0005 —=

9E65 L ——=
€219 \n
8092

£ZI1'g s

BYLLG
L6618 o

0 ppm

_/0558°5

18650

_/sz9v's

__JLLLJLM__L

[

OTBS

1z

0~

Me
0" SOzPh},

L u._L_ ,_,*JJ\__’ A pwellas oo

\E066°0

— Wi
— SLEL°0

— 15702

= Zro0'L

56660

—_0000°}

—0Er0'Z

———l

—BezL’l

—_—m AT

S

A 'H-NMR (400 MHz, CDCl5)

LS —
88071 —
og1 vl
L6181 —
0E9ZE ~—

L9¥'89 ——

089'9L -
LBEAL —
0Ll —=
FLELL “ul
L86'8L —

PEYZE —

PREE0L

WFLl —
BOS'LEL ———

262'921
162621
e
geLvEL —
oELgEL —

052 bl ———

8204} ———

Me

0~

OTBS

0”'s0.Ph)

1z

100 90

170 160 150

190 180

210 200

70 60 50 40 30 20 10 ppm

80

130 120 110

140

A BC-NMR (100 MHz, CDCl;)

S11



LrER'0
PRLO'L
$680°L
£901°1
5611
PELTL
12T
HIET'L
SLB9'L
SLLE'L
LIEE'L
LGP6'L

656 |
6L80°Z /
£880'C

00PZ L ——

Me

0~

0TBS

H

IJL[JL . HI ﬂ ] llli]lk,_JdLJL A
35 30 25 20
26

TNEIELE'E

0.5 ppm

o T95E9

—Tme
To=Dsaie

o
= =89v0'T

L r
m o —0000°L

[ o = 00Z0°L
$ — o0
= 4vLo'L

4
]

S
©

90 85 80 75 7.0 6.5

9.5

A 'H-NMR (400 MHz, CDCls)

b Lh ———
SZE'8l —

L1852

erLze

SELE ———

SZeLy
BI6TG —

Z¥0'50 -

189°8L
BEGOL — 2
WELL —
LLELL -

968'E8 —

Zrs'oLl

5P ———

889G/ 1L

OTBS

Me
o~
H

10

40

T

2‘.10 200 190 180 170 160 150 140 130 120 110 100 90

A BC-NMR (100 MHz, CDCl;)

ppm

20

30

T‘D 60 5ID

80

S12



ZZOL'L
2BLLL
£8¢1°1
£951°1
95221
Z869'L o
080L°1 |

0 ppm

E

L)

w
o
-

czzLt
OpEL L |
LE¥LL C
08rL’L
YL
BBE6L
00102
SIELE
6922
£E8ZZ —
5627 —
B0 -
BLIET -
16ZE T -
58T -
05HE°Z -
YZI6T

|

00£'68 —
L8O —
Y6 EY ———
5159 ——

15404 -
zzLvL

/
—.0400°} 06 0L -
i 80494 IVI

60 50 40 30 20 10 ppm

70

09EGE -
09L0°E -
E0E0E ~
GOS0'E
6090°E -
PSL0E
8B60E -
982k Y
GREL'Y
(41 4
vy -
£O6F Y - = :
5925°F - 1 TNS6YE'L
6086y |

ANTR ff |

£620'5

2060' L_\

S20LL —
L2TLL
EPE'LL

z-q__uﬁégg% é

-

SN f///
3 2
I VAV
) 6 e
| sl = sl llali=]
{

=

Z0ZELL

9L 1YL ——

W0rE’L

PO8'LLL

A 'H-NMR (400 MHz, CDCls)

80

160 150 140 130 120 110 100 90
S13

170

T

210 200 190 180

A C-NMR (100 MHz, CDCl;)




0
1
3_
2_
g: u{
: 3
ol
ﬂ_
3] 13
o] |
£ B ERE 23 5 28 l3.a
it
2_
:
27 .
§' t
E
¥ - A J i U l KJ_JLJL,L_.-\___ l
" " R N o N S s S X T Sl |
g BBF B5 BRI HPSCIEEREReEuaniRNeRRENRINILEE §
A 'H-NMR (600 MHz, CDCls)
3 5 RIS S i SHEBAT dhei y i

13

T T L T

T T
220 200 180

A BC-NMR (75 MHz, CDCl,)

Rame B R e e e S AL T T
160 140 1z0 100 a0 60 40 20 ppm

S14



SroyE —
sl

06L0°
£2606 —>=
zzzie —

LEGEE —

2055 -
5088
0290'% ——=
c089'p
960G

glens —
0Lrys ——

BEET L e

. e

|

)

|

i
|

(.

_

0.5 ppm

70 65 60 55 50 4;5 40 35 30 25 20 15 1.0

7.5

8.0

— Bl
—7E0ETL

—EprSTE

e T

eBel’L

——

T T T
2000 190.0 150.0

o0

A 'H-NMR (500 MHz, CDCl,)

Foreal

SIETHL

TE0S0FT

BEEE LT

1130

ppem

A BC-NMR (150 MHz, CDCl;)

S15



Gppr

Mk

a———

- E
o
o
uy
=]
a— EEEF
ZL98 D : BEG O — ——
L o
sezzL =
PRSI —= _ —_—
glszL— Iu = 0aig0
e — L9
i AN T [95°0E —
PEZ0E G5 "8 ——
PIP0E B Qi
n_ho.mw e o~ T Z80EL
18862 _ e ——
o507z _ :
92Lre N == I N 6301
veerz i
EGE'03 —
£050°€ :
00208~ LS 15 'Es ———
siore = | TE]: :
2522 —= : S !
- = — oueor Bl —
ovee T | g W 1850/
zZZreE o TR -
] BUEE
902" 14
a2 L
o
BEGOY = =
6901 — .\A_ e
120K o
298 —= = | 1 1 S8E0L
<
Si66Y
_WB_MUH; 1du.m - M “Evane
PELLS —— et 3 :
616~ — |  Enl ELLEN
Rz
[ v
-
<
=y 60L ekt
w
= =
-
BOET L = ) m
uwy
- O
N 2ie 0Ly
o )
ol & =
o i
o
- =
v T
L w© S &
o0
~ o
° &
e
* W Zl
1
uwy
- 1H

100

S16

200

A C-NMR (75 MHz, CDCl;)




e u )
ol ‘_ \\
- —— [ =
S —_— e
g R

71 |

L

jatamanin A (1}

¥T LT 9T §T KT ET TL IT 0T 61 K1 L1 91 €1 FI €1

s
30

}I\ f\.\. 1\ AAA N

g
oA

E g -
2 S

=

_J,.U_A V

50
AN

80

2.0

TIL 0L 60 80 L0 90 50 FO €0 I0 10 0

asuvpoage

BESEL

A "H-NMR (600 MHz, Acetone-dy)

jatamanin A (1}

o
E

T
00 109

ago
AN

0

I

/l\ﬂll.ll

T

T
2100 2100 200.0 1940.0 180.00 T’&D 160.0 150.0 1400 1300 1200 110.0 100.00 0.0 K TT(I 0.0
A | | A A

LO9STIT

o
SELT98
LEST98

LOTENT

OITSrT

IFFEILT

FEILNT

ppm s 130

A BC-NMR (150 MHz, Acetone-ds)

S17



ALY
£18EL -
QLFE'L !
S99E"L R\
5004 )
LEOL L
oLzt i
06121 ”/¢ i
vLZLL // -
008’} /My.
CEPL L N
g5kL | —=
LEGLZ -
L0L1°T
6L —
6581L'T -

v
LLBLE - \.\m
1902'T -/

verzz

9ZS0'E —,

BRG0E —
TLBZE
£O0E'E -
ZEOE'E
TVEE'C ——m

1695 — 7"

YIISE )

£165€ m_
/

9GE9'E
18v9°C
1169°€
£0L0°E |
968L°C
€162 |
eL0r -

cosgr
9820'G
61126~/
0022

B

SE6E'L

jatamanin J (4)

0.5 ppm

25 20 15 1.0

3.0

60 55 50 45 40

6.5

90 85 80 75 7.0

9.5

_/Tivro
=_1£0L0

TgevEE
o

— 10910

A "H-NMR (500 MHz, MeOD)

B5EE —

248 -
L89B
006
Si'eF
BZ6Y

erer -7
156y
2By
215
Syt L

L9 —

N

Wi —
£9€8 —

052l —

B8'LFL —
0405 —

)
I

jatamanin J (4)

40 30 20 10 ppm

50

70

80

T
100

T
110

150

A BC-NMR (150 MHz, MeOD)

S18



680l —
GGG EL —

e
ppm

3.1

141
3.09

M - BEGE'6E ——
GOEEEE =

i

SOSE'EE—
TLER B =
ENSr—

Z
e -
DIEEEA DR L 0 503

[T
L. 0OO0BTEASE 2R A 0. 44

.92

2, EPPE'E9
SERD L B

GBES'9L
66" 8L
BEGL L
GEGLLL

R
i

5 S

BSL0ELL —

A 'H-NMR (300 MHz, CDCls)

70 60 50 40 30 20 10 ppm

80

100 90
S19

130 120 110

150 140

180 170 160

T
190

210 200

A BC-NMR (200 MHz, CDCl;)



a0
|

Tuin.! L
S o
Q

s_
15"
o]
- 2 s ST I |- 8- 3
i
-
9.0 80 | 1.'. 6.0 | S.Jl_
§ 2
g 4
ppm: TH
A 'H-NMR (600 MHz, CDCl5)
:_
2 w9
il o)
15"
o
5]
g
|
leﬂ.' Zﬂ"l.l'l 190.0 180.0 l‘rl lﬂ!l.l lﬂ!.l lﬂl.l| L“‘11 1200 ll;.ﬂ 1000 0.0 HJA\ m|| 60.0 | 040 nllli AM 200 J\lll.!'} ; ~10.9{
2 g g 12 3 4 £ I g2
H i o3 fee d 3 i & a2

ppm : 13C

A BC-NMR (150 MHz, CDCl)

S20



|

18

e.u

asunpunge

70

[ o— 0FTL

a0

ppm: 1H

T
or

T
oot

T
ool

)

e

T T
190.0 180.0

200.0

il
2100

2200

SLIE'LF

LITR6I

ppm : 130

A "H-NMR (600 MHz, CDCl,)

A BC-NMR (150 MHz, CDCls)

S21



a7

106

0

7.21400

ppm s 1H

Ll

0.7732
0045y

A 'H-NMR (600 MHz, CDCl,)

013 014 015 016 017 015 019 02 021 01

H i I |
=
«@

| H I

0.03 004 005 0.06 007 003 009 01 0l1 02

———

=4

=

=4

Z )

T T T T T T T T T T T T T T T T T T T T T
00 2100 200.0 190.0 150.0 'IT.G 160.0 150.0 1400 130.0 1200 1o 100.0 0.0 NI.UN \ﬂ | 600 Sﬂr -ITB T.ﬂ| lﬂj| | 1.0
& 25528 & = = 2% g5
s AERGE S = & 58 ]
s Hedsa v = s s o
[ FERRES S = = ER 5=
ppm & 13C

A BC-NMR (150 MHz, CDCl;)
S22



30
1

i

jatamanin F (2)

153

2.0 6.0

=
79588 —= ]
2

ppm : 1H

A "H-NMR (600 MHz, Acetone-dy)

40.0

jatamanin F (2)

0.0

2040

106

00 2100 0.0 1900 180.0 T0.0 160.0 150.0 140.0 1300 120.0 1100

T N pr e

TRsZes =2 2
BRBES o &
g4gssr

A BC-NMR (150 MHz, Acetone-dy)

523



w

LX)
1

T
9.0 B0 70

T.2400

ppm : 1H

A "H-NMR (600 MHz, CDCl,)

=

=

-

2
16

-l

o

;-

2200 2100 2000 190.0 1500 IYG.D 1600 1500 400 1300 1200 110.0 100.0 0.0 WIA\QD 60.0 0.0 thnki 300 200 | ]].0 L]
H 28267 SEEIF g 2
] SR TR g
= FEERR IFFRE s =
ppm 1 13C

A BC-NMR (150 MHz, CDCl;)
524




s
T
Ew
Fa
2
e . RSt
i— =
=
&
81 ..w
i w Fe
: E
= [
wt L PR
i = S s
a0t
» Fe
13 L. ]
5
=
H
£0°1
~ — E SFEIL
0800
0y E

=
[
m T000°LL
i LOTTLL
=
£
=
F
=
g
=
=
=
a2

£

— FIRTLL

-
Im |m
— ¥F  nseem
=
33
=
Eg
- -~
2
~
S o =
@) b
a !
. Q P — FFE et
o w
- | = o -
# N =
an) FE
= ?
o T
[«
O
-2 ~ ES
a2 B
: £ :
g Es
- :
1
T T T T T T T T T T T T T T T T T T T T T T T T T T T H T T T T T LI | T T T T T T™ T T T T
T 07 $T #7 €0 2T 17 07 61 1 L1 91 1 F1 £1 1 U1 01 60 80 £0 90 S0 £ €0 20 10 — oo S0 U0 €10 0 IO TD 600 800 LOW %40 SO0 O f00 00 W0 0

525

ppm : 13C

A BC-NMR (150 MHz, CDCl)




mqmm._
L8921 u___

ShLpL é
SaEYL
£89) -
vELY'L /

£OEG'L )
16551
BIGH'L
1589°L
SPLE'L
¥589°1 -
L1609 —
82041
glzLL
PESLL
12202
2660'Z
16T
1ZL'Z )
BEVLE &‘
T4
0891°E
18812
PEPE'Z .____"w
oz9ez | \
0BLEE u____, /
ELBE'Z -
0GE6'Z L\
mmmm.w._

=
|

=t

ELLBE
Z868'C
SEZ6'E )
¥260'r |
Lky L\%
¥80LY
wm:.vuq
mmn_..v

ZOPT L ——

LT

V.

Il LJLL{L

90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0

9.5

A "H-NMR (400 MHz, CDCl,)

591 ~—__
9691 —

BPPE ~__
£gseE—"

SF0F——

06’ ——

9g'c9
8059 —
0528~
el

4L
PrLL

BL 1L ——

10 ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190

A BC-NMR (100 MHz, CDCl;)

526



e ——

U A

W)

A

A

19

il

0.5 ppm

4.0 35 3.0 25 20 15 1.0

4.5

9.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0

9.5

—
=.§zz60
=Z8160

———e

—Iriot

= 0000°}

A "H-NMR (400 MHz, CDCl,)

o8P ——
5% ———

S8 —
POIEE ——

Yeg Iy ——
ooy ——

GEL'YE

L8629 —
096°EL —
IPLGL —

Wo'LL —="

¥EZLL —

L5P0LL

19

-

e

sl il

Ba M M Rt

190 180 1?0 160 150 140 130 120 110 160

ppm

80 70 60 50 40 30 20 10

90

210 200

CDCly)

A BC-NMR (125 MHz,

S27



ppm

0
x

jatamanin G (3)

— o —<EH0

A "H-NMR (600 MHz, Acetone-dy)

6191
892
T
EG6E
9962
6462
2662
SO0
LV0E
008
Zroe
8v'se
E8'BE
68'8E
skey
2008

RN

2L
IS
26'6L
Looe —
$0'08
99'vR
7 ]

N2

pe gLl —

EL'802
2'902 W
#'902

o
i

jatamanin G (3)

200 180 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 ppm

210

ds)

Acetone-

b

A C-NMR (150 MHz

528



2eLaL
L562°1
BEOEL
EBFEL -
2L ./
2821
1T
005 | -
ZBFY
£995 | -

202971

26591 .
EH0LL

Frev
0BZL|
2041

2LEYE —

95518 ——=
QLET'Z
OriF'2
EBPL'E -
¥ZELT

=l

i

Wr2——

LBEL'Z -
L012°2 -
20122
(3T
L0832
gre2 \
5052'2
Qb2
GRSHZ -
320
LEAEE -
GERFE
LEGIE 3
PELLE -
LSEL'E
8042
0950
SSL0E
mw___.o.ﬂ
_.ﬂmo.m

8202
GelEr

¥&4aaaﬁh~;hh‘ﬁ

2EELD

MOrEL ——

h

|

uhw’l WA e L

,J\_Lf'

0.5 ppm

90 85 80 75 70 &5 6h 5.5 5@ 4.5 4.0 33 30 25 20 15 1.0

9.5

LLEDTL

EEs0t

— e ]
=.Eseol

T IeE0E

— Fubl b

A "H-NMR (500 MHz, CDCl,)

G922 01

GEOH G e _

BEREOE ——e
LIZYED —
GBS ——
FERLEr —

BEWOPL — =

ZRrL 0L -
LZ00°Le HW;
B9S2 LL -

LEIBSE] m—

O6LLEEL

L0L5'80L

160 150 140 130 120 110

ppm

20 10

30

60 50 40

70

80

100 90

180 170

210 200 190

A C-NMR (125 MHz, CDCl)

529



i
|

L
015 ppm
|

L2 ) ————

1

\_J
110
i
|

(]

|Ifuwvlv 0 i g2
e -~ . OEBEZ'S
— T Trzorr e et
B 1§ —
- = o =EZsrE o
© o L2980 eoh ———
||\|1.U..|

7

gi____uli‘; ﬂ_ﬁm,.f
25
.
|
g
B
=z

60 50 40 30 20 10  ppm

70

b M g 0 0L |//y..
pOO 2L
by
BF 4L
[=] 26 LL \u
<
.\
==
_9
[Ts]
[SeLt
|_ 251 ——
u
&5 —— —— g =l
e
L=
(=] AR ALY EEL ——
3 ey =0000°} B
[
2]
~
= -
- P @]
e — e a &
C ——
- ur o
— [ 12 N c
o, L P N [fBes 8
o s b
£ o > s
H % ..m
s = 5
=B S
g @ 2
o £ o
o =
@ Z
1
= =S
7 |

80

S30

120 110 100 90

150 140 130
3)

180 170 160

180

210 200

A BC-NMR (125 MHz, CDCI




i

A

-

A

1.0

J

nepetalactone (6}

0.5 ppm

—ITWe_

—s81ze

—0LL0°5

—5L001
—1558°01
—ZELL'P

—06ivL

1.5

2.0

—_It00¢

— T

—. G08LL
b i

g Y715

2.5

T
3.0

= 8690

0
o

= 6689°L

9.0 85

9.5

A "H-NMR (500 MHz, CDCl,)

S31



