';' Amauromine Okaramine C

R Fig. 1

Qj/\'?rcoon DCC,MeOH Y coor®
I Ry RSCl,, 0 °C-RT I Nhv

N N
H H
1 2
H
TFA COORg ROX, NaZCO;,
N“:"N 0 °C-RT
|
HH Y
il
I? !;I R’I
COOR® > 4 R?
NN R'MgX NZN oM
RTY RMTY
\' 5
H ‘

R?MgX

H
COOR?® R'MgX
N :"N -
g H | RT, THF
VI

Fig. 2
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Qj/\?,cozﬁ DCC,ROH
| HN. CH,Cl,, 0 °C-RT, 2 h

N
H
1
H
ROX, Na,CO
TFA coRY -
32 h,RT N N 0 °C-RT, overnight
Hpng !
Y
HA
H H
: Pd/C, H :
CO,R" - GO,H
N"-"N MeOH, RT,12 h N“-"N
i H | I H ]
R Y R H
IVA VIA
Fig. 3
d
COOCH;, Fig. 4A

X
IT-2

The X-ray structure of 6a.

H
: Ph
%Ph Fig. 4B
N7:"N OH

The X-ray structure of 7a.
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Fig. 5
10 mol %
i o
R R P
1 2 1.2 eq BHyMe,S, THF, reflux R{ R
up to 97% e .e.
Fig. 6
R1 R?
R? ""\HRZ
N, O +~—N_ O
o oW
R R
(Vi) (1X)
bowl-shaped conformation S-shaped conformation

Chem 3D model for "bowl” Chem 3D model for "S”



4/31 Possibility for steric

and eletronic tuning
Fig. 7 (vi /
1 2
RUR Bowl-shaped
OH rigid scaffold

NH - ﬂ
N = g u
\
R
Efficient face

shielding by phenyl ring Possibility for steric
and eletronic tuning

R HH 23
Q [VIA] 9 =
20 R21 n R23 N N02 — 20 N02
22 R or R R La
R*0H
H
Fig. 8B %COZH
N b N
H
27
O [VIA] O f_} 0O
RZO AN R2 —5 2 : 28
R’ R%% V43
.R300H
H
Fig. 8C %CO2H
R HH ”
R* 2 VIA] 3
ON + RO NO2  — O;N NO,
\[; - H,O or Zm;
R R R*°0H R R™R



NN
rR HH
23
0 1A o R
29 45 {V l < 45
R /\‘/ H20 210 ”
22 R+ or R R™ Y
R*0H
Fig. 8E
Q:HD—(
: O
NN OH
o Eto,c HH
SOzPh 10 mol% - NaBH
. 4 S0
HJ\ . - - HO Gl
R22 SOPh  MeOH,rt, 12 h MeOH R* so,Ph
Howsozph SO,Ph SO,Ph
. $0,Ph HO 2 dad 2
ﬁ 2 = S0,Ph . . SO,Ph
23%, 63% ee 32%, 49% ee

890/0, 79% ece

SO,Ph
HOT Y Y

w SO,Ph

40%, 57% ee



. ij
Flg. 8F : " O
- R%? _CHO
EtOQC
/Lk’ 10 mol%
22 1eq CAN,12 h, l’t
NN, ACHO
)r,,, CHO
O LA
(@] CHO 39%, 84% ee
57%, 76% ee it
60%, 92% ee
(ee preliminary) O O
(9]
40%, 32% ee
N7:"N OH
1 H 1
EtO,C H
CN .
< 10 mol% No desired product
“cHo  + o i (to be confirmed)
Ph CN MeOH
CN
Fig. 8H - /z<
Ph S0,Ph
-NO,

NO, NO, — NO,

~ . ~ Ph  COMe ~
R

Ph Ph CN Ph  SO.Ph
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0O 10 mol % 7a QH
32 33 ™ 532533
R R BH3'M628 R R
Entry Product Yield (%)* e.e.
1 - 98 81
OH
2 e 98 92
OH
3 99 89
OH
4 Q_\ 08 86
FaC
OH
5 Q_\ 98 92
O,N
OH
6 ON-P 06 92
OH
7 F @ \ 99 97
F
OH
8 Q\ 99 93
F
OH
9 FC~ ) 99 97
F3C
OH
10 @—\ 99 93
FsC
OH
11 F@“ 99 90
OH
12 ©“—\ 99 50

Fig. 11
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Fig. 12A
o) OH
Ligand + BHz'Me,S
Solvent

Entry ligand Solvent  Yield (%)’ e.e.(%)°
1° 7a THF 96 37
24 7a THF 99 85
3 7a THF 99 89
4 7b THF 96 85
5 7c THF 96 40
6 7d THF 08 85
7 7e THF 97 81
8 7f THF 96 60
9 79 THF 96 72
10 7h THF 96 75
11 7a Dioxane 95 36
12 7a CH.Cl 92 59
13 7a° THF 98 89
14 7a’ THF 98 89
15 7a’ THF 98 86

Fig. 12B ©

0
B]”CHK

99% 76% ee

NO,
96% 15% ee

O
DO NN
[«

99% 66% ee 09% 58% ee

9]

98% 18% ee

0
©)LCF3

99% 66% ee
0

HCO,8” ‘O ‘

98%

89% ee
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Fig. 13A
Qﬁ.cozH OCOZH m—COZH ©\/>—COZH
- N
Etogé i H H
10 11 12 13
Fig. 13B
i —"—-"'[ taly=t] /lo']\/gi/
. A NO, lcatalys _NO,
HJ\/ Ph solvent H :
Fig. 13C

Entry Catalyst Solvent ;-n‘:z?:,z‘? ;}Sid Dr®  ee (%)°

1 10 MeOH 10 86 91:9 96
2 1 MeOH 10 30 85:15 -20
3 12 MeOH 10 <10 86:14 -20
4 13 MeOH 10 <10 N.D. N.D.
5 10/DMAP  MeOH 5 96 91:9  >99
6  10/DMAP  MeOH 2 92 75:25  >99
7  10/DMAP  H,0 5 90 91:9 >99
8  10/DMAP  brine 10 10 86:14 96
9 10 H,0 10 N.R. N.R. NR

10  11/DMAP H,0 10 N.R. NR. NR

11 12/DMAP Ho0 10 N.R. N.R. NR

12 13DMAP H,O 10 N.R. N.R. N.R.




Fig. 13D

Fig. 14

Q 21 EtO (f F' H
HJKKR' + R NO2 z
22

R

SOPh 10 mol% | H

SO,Ph

14/31

0
SO,Ph

-

MeOH, rt, 30 min N S0Ph
89% yield, 79% ee

H
CO,H
NN /JMAP o R®

R
H )k('\,Noz

R2™ RZ

MeOH or HO, RT

Entry

Product

Catalyst  goent Time Yield o 0niib ee (%)°

2 H
3 H
4y
5 H

0O 4-—8: FCGH4
: N 02

0 4-MeOCgH,
~_NO,

O 1-Naphthyl
- NO-»

(mol %) (h) (%)

MeOH 8 96 919 >99
5 H,0 12 90 919 >99

MeOH 8 87 86114 96
5 H,0O 12 75 6337 91

MeOH 8 79 7228 93
5 H,0O 12 76 6337 92

MeOH 8 94 88112 96

S H,0 12 61 64:36 95
MeOH 24 92 91:9 96
5 H,0 36 87 78:22 96

{cont. on next page}
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Fig. 14 (cont.) QI>_
CO,H /

R23

Q o1 £10 c DMAP 0
t <
HJ\(R N st/\\/Noz 2 HJ\\Q/NOZ
R?2 MeOH or Hzo, RT R R
Catalyst ime Yield . .
Entry  Product (;E,l{%) Solvent Tih'“)e (%)? synfanti® ee (%)°
Q Cy MeOH 72 60 6040 93

6 oMo 10 H,0 9 56 60:40 99

O CH;CH,Ph MeOH 72 70 5743 96

. .
A Ao, 10 H,0 o6 65 5743 96

0 Ph .

2 MeOH 48 89 919 98

8 H)k;/\’m? 5 H,O 56 83 919 98
Et

| i/'?i/ MeOH 48 86 9911 99

S W ~N%2 g0 oo 24 4 94 99
N

O 4-BrCgHy MeOH 72 86 98:2 >99

10 A ANo, 10 H,O 3 8 982  >99
//;\\

Q 1-Naphthyl MeOH 72 86 964 99
11 -

H™ ™ NGz 10 H,O 96 8 964 99
/T\

12 HJ%\,NOZ 0 MeOH_ 9 8 — 95

(cont. on next page)
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Fig. 14 (cont.)
CO,H
DMAP 23

T | Et0,C " A
HJ\rR + RBANO, 2 J\(;,NOz
R22 MeOH or H,0, RT rR™ R
Catalyst ime Yield . .
Entry Product (:\olﬁ) Solvent T(lhm)e (‘]’/i)“ syn/anti® ee (%)°
O 4-BrCgH,
/UX\/ MeOH 96 85 —_ 95
2furyl
)17<\/ MeOH 96 88 — 95
O 4-MeOCgH,
J><\,Noz MeOH 96 86  —- 92
O 2-Naphthyl

)5(\/ NO, MeQOH 96 86 _— g5

QJ/YCOOH DCC, MeOH Qj/\?/coocna
NHCbz  CH,Cl, 0°C-RT,2h | NHCbz

N
98% yield H
1a 2a
0 5 o
2 days OMe 0°C-RT,overnight N“>N  OMe
60% yield H i Cbz 80-88% yield R H Cbz
3a 4a

Fig. 15 (cont. on next page)



Rl
Pd/C, H, "R'MgCl R’
MeOH, RT,1Z2h ¥ N on
e ,RT, £ H RT, THF, 0.5 h rR Hy
80-90% yield 30-60% yield
6a 7
Fig. 15

(a) R= CO,C,Hs, R'=Ph; (b) R= OCOC,H5, R'=H; () R= CO,C,H5, R'=m-xyl;
(d) R= CO,CHj, R'=Ph; (e) R=COCH3, R'=Ph; {f) R= CO,CH(CHg)p, R'=Ph;
(g) R= CO,CH,CH(CHy),, R'=Ph:(h) R= CO,CeHs, R'=Ph

(cont.)

Crystal Structure of 6a

Crystal Structure of 7a
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MWD1 B, Sig=254,16 Ref=380,100 (XId034.0)

mAUE
2005
1503
1003
50 3
03
1 L] ] 13 ! 1
8 8.5 9 95 ° 10 10.5 11
Peak RetTime Twpe UWidth Area Heidght Area
# [min] [min] [mAlG*3] [maU] %
e s | === | mmm = | —==mmmmm—— | ——mmmmmmo- e |
1 3.626 MM 0.53158 56158.43359 296.55637 49.751:2
2 10.329 MM 0.3608 5674.63721 262.15540 50.2488
Totals : 1.12931ed  558.71176
MWD B, Sig=254,18 Ref=360,100 (XLMA033.D) Fig. 20
mAU 3
3 &
2003 @%{“
150 3 B o &
100§ m@@ S ra
50 3 /\\_‘ o
07 : ; .
. . m— ———— — : .
7 8 9 10 11
Peak RetTime Type Width Area Height - Area
# fmind Fmin’ TmaU*31 fmal] %

e | mmm - P D P | = mmmm - | ~mmmmmm - !
1 3.662 MM 0.2686 1303.79114 80.88783 90.8346

2 10.327 MM N.2722 131.55505 8.05415 9.1654

Totals : 1435.34619  £8.94198
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MDD B, Sig=254,16 Ref=360,100 (X1)\3142.D)
mAU 3 i

10 .
753 d

5
25 3
03

Fig. 21A

21.707

_25: 1 1 1
» - 1 T L]
L} L4 T I ¥ T t + L3 T ’ 1 T L) l L) L] L3 !

3
20 22 24 26 28 30

MWD4 B, Sig=254,16 Ref=360,100 (XLK4018-2.0) Fig. 218
mAL 3
2503
2003
150 3
100 3
50 3
0 3

20 22 24 ’ 26 28 30

Fig. 21C

Peak RetTime Tvpe Width Area Height Area
# [mini [min] fmalT*s] [ udTF] %

1 23.493 MM 1.0084 793.66083 13.11772 50.1506
2 26.75z2 MU 1.1196 788.89288 11.74333 45.845%4

Totals : 1582.55371 24.86106

MU B, 2ig=£04,10 Ker=30U,'tbU {AiJHU'l{.LU
mAU ]

400

2,556

Fig. 22A
200
200%

100




20/31

Fig. 22B
Peak RetTime Type Width Area Height Area
# fwin [min] fnAll*s] (Al %

1 7.429 V¥ 0.2103 7075.01709 484.78839 49.4591
2 8.556 Vv 0.3014 7229.77734 338.16534 50.5408

Totals : 1. 43048ed 822.95374
MWD B, Sig=254,16 Ref=360,100 (X490 18.0) Fig. 22C
mAU?
400
360
3009
s a
250 2
] W
200 5 ‘@,,
150 4 "
1003
50
3 . .j . x&“w__
E : e :
i D S e S R B B AL B S L M T
7 15 g a5 g a5
Fig. 22D
Peak RetrTime Tvpe UWidth Area Heidht Ares
# [min] [min] [mal*s] [malT] %
e | —~—— ] — | mm e mm e j—mm R ]
1 7.570 MM 0.1713 1418.63843 138.00569 11.9980
2 8.386 MM 0.3941 1,04053ed 439,99146 88.0020
Totals : 1.18240e4 577.98715

MWD B, Sig=254,18 Ref=360,100 (X112119.D)

mAY ] ¥ &
p u} by
2004
; R &
1507
100 Fig. 23A
50
0 : :
S A L A A 1 1

13 14 15 ' 18 17
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Peak RetTime Tyvve Width Area Height Area
# Tmini fmin] PRULEY [mal1 %

—mmm | mmmmme e | -——mmlooe- R oo |
1 14.029 MM 0.3488 4913.30078 234.77055 50.2311
2 16.314 M1 0.4066 4868.09326 199.544%4 49,7683

Totals : 9761.39404 434.31545  Fig 238

MWD B, Sig=254,16 Ref=360,100 (RN3033-2.D)

mAl ]
£00-
600 Fig. 23C
400 &
] &
] @ Ng
200 %@’b
: -—:"’rﬂ_ﬂ-_‘——“‘—'—
D ¥ N T
: : : — e
13 14 18 16 17
Signal 2: MWDl B, S$ig=254,16 Ref=360,100 Fig. 23D
Peak RetTime Tvpe Width Area Heidht Area
# Iminl fminl  mATU*3] Tmal %

T B P B R R e 1
1 14,035 MM 0.4564 2.57372e4 935.79205 94.71869
2 16.465 M1 0.4318 1434.598071 55.38373 5.2811

MWDA B, Sig=254,16 Ref=360,100 (X1140230002.) Fig. 24A
AU 0 &

10'E Ri _;ﬁ*"

757 &

5-

251

0]

257

! I ' 3 1 1 ¥ ] 1

14 16 18 20 22 24




22/31

Fig. 24B
Peak RetTime Type Width Area Height Area
# fmin] [mini [mAT*3 ] [ maTT] %

1 15.786 MH 0.5623 5£3.81909 15.52557 50.2220
2 22.881 MH 0.8419 519.13811 10.27842 49,7780

Totals : 1043.00720 25.80399

MWD1 B, 5ig=254,18 Ref=380,100 (XLA40210001.D)

mAl 1
] {2
: g
60+ P g
e 8¢
07 *
1 £ L} I 1 T 1 l L] F T I 1] L} 3 I 1 L & l
14 18 18 20 2z 24
Fig. 24D
Peak RetTime Twpe Width Area Height Area
# MTmint fmin’ TmdiI* a1 [malr] %
———— | e | mm | —m e m e |- I
1 15.7¢2 MM 0.5698 1172.42358 34.29083 15.3408
2 22.528 MM (0.9628 6470.07617 112.00441 84,6552
Totals : 7542.49976 146.29534
MWD A, Sig=250,100 Ref=360,100 (AL14013D.1)
rnAiJ_f
203 Fig. 25A
150
100
50
50
100 -
3 1 1 L

19 20 21 22 23
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Fig. 25B

Peak RetTime Type Width Area Height Area
# [min] [min] [mal*s] Fmal %
——m= e | ——==] === | === [-—=——mm——- [mmmm——— I
1 20.495 BV 0.4338 1.00781=4  352.21884 48.9305
2 21.633 VP 0.5050 1.05187e4  312.25751 51.0655

Totals : 2.05969ed4  664,47665

MWD 1 A, Sig=250,100 Ref=360,100 (X1)4012.0)

mAY 1
; N
400 Fig. 26A
3001
200-
5 0
100 h
] 8
0
I I ] T 4 1
10 20 21 zz 23
_ ) ‘ Fig. 26B
Peak RetTime Type UWidth Area Height Area
# [mind [min] [mAU*3] {mAU %
—men | [====] = | === [ === o !
1 20.713 V¥ 0.3898 980.53454 39.48236 5.6858
2 21.476 VB 0.5068 l.62657e4d 473.49759 94,3142
Totals : 1.72463e4 §12.97995
MWD1 B, Sig=254,16 Ref=360,100 (XI1\4055-5.0)
mAU 4 ﬁ Fig. 27A
150 q
100
50-
03
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Fig. 27B
Peak RetTime Type Width Area Height Area
# [mir] fminl [mAlI*s ] a7 5

R R B |~=mmm - | ~-mmm oo | = |
1 12.887 BB 0.6461 1.00125e4d 222.027%4 49,9770
2 22.998 BB 1.0194 1.00217e4 145.52457 50,0230

Taotals : 2.00342e4 367.55251
MWD1 B, Sig=254 16 Ref=360,100 (X\\4060-2.D .
, d ( ) Fig. 27C
WWE
80
£0
Q- @
] I~
AN
0 b 1 T J— L y
N v | 1 | ] 1 v N 1
18 18 20 22 24 26 28
Fig. 27D
Peak RetTine Type Width Area Height Area
# [minld fmini TmalT%sz1 [m&TT] %
———— e ———— | e | m e frm f i |
1 17.582 BB D.3293 315.22769 14.75312 6.7544
2 27.143 BB 0.6577 4351.79395 100.80508 93.2456
Totals : 4667.02164 115.53820

MWD1 B, Sig=254,18 Ref=360,100 (X1A058.D)

mAUi
4
1
0
23
33

T B e o e e L A

20 20 40 54 3[1]

Peak RetTime Tvpe Width Area Height Aresa

# [min Tminl [ FALER- A [malU] £

1 40.560 MM 4.6565 2018.64404 7.22515 50,7301
2 49.233 MM 6.3145 1960.54309 5.17%473 49.2699

Totals : 3979.18713 12.39987
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MWD B, Sig=254,16 Ref=350,100 (XIN4059.D)

mAU';
35 ] Fig. 28C
30 3
25
20 3
15 4
104
5
0
.5 3
Peak RetTime Tvpe Width Areg Heicht Area
# [mirn] [min] [mAU*s] [mal] %
e P R R R |- !
1 36.923 MM 4,.2583 1.48743e4 -40.88338 98,5633
2 47.81z MM 2.7356 216.04626 1.31627 1.431%7
Totals : 1.5090ded  42.19965 Fig. 28D
MiD1 B, Sig=254,18 Ref=360,100 (XIA40870000.D)
mAU ] Fig. 29A
100+
20
60 1
40
201
0
I 1 1 T ] 3 I
4 o] i} 7 g ] 10 14
Peak RetTime Tvpe Width Area Height Area
# fninl [minl  Tmdl*s] [malU] %

I B |- === | mmm === | mmm e | —— = i
1 £.243 BY 0.7385 6277.34180 127.91251 49.46384

2 8.354 VB 0.9268 6412.24951 103.22006 50.5316

Totals : 1.26896ed4  231.13Z58 Fig. 29B
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MUD1 B, Sig=254,16 Ref=3560,100 (XI)@d1080000.0)

mAL ] Fig. 30A

40 7
30 1
20

10 1

10 e r—————r—r T T T T T T T T T T T T
4 ] g 7 8 a 10

Peak RetTime Tvpe Width Area ' Height Area Fig. 30B
# [mini fmin udU*s] Mmall %

1 5.470 M1 0.8345 296.139272 5.9154z2 6.8059
2 7.786 M1 1.1686 4055.78931 57.84340 93.1941

Totals : 435)1.98203 63.75881

RUUUT B, 519=244,18 Fet=350, 10U (AHUBEE-100.0)
mAU 3

Peak RetTime Tvpe Width Area Heidht Area
# Tminl [min] [maU*=] [mal] %

1 58.566 MM 1.4319 1570.59705 13.64452 56.3771
2 6l.99%50 MK 2.8815 1215.27917 7.02910 43.62Z9

Totals : 2785.87622 20.67362 Fig. 31B
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MWD4 B, Sig=254,18 Ref=360,100 (XL\44080000.D)

mAU
w%
33
2
43
2]
0
2
56 58 B 82 84 oA 8 70 min
Fig. 31D
Peak RetTime Type Width Area Height Area
# [minl fmin’ [mal*3] [ mafl %
l| 60.934|Iﬂ{ Il..lSlE':GE 26.8'.1'?314E3..Eﬁ'SlSE—ll l.J_I32’F'E
2 6£3.007 MM 3.4503 Z2410.64160 11.64453 986.8873
Totals : ‘ 2437.5157%4 12.03184

MWD1 B, Sig=254,18 Ref=380,100 (X)\41160000.)

mAl |
31 § @$
] A
: @ &
2
13 Fig. 32A
0-..-'—-\_ 1 - 1 -
L 1 ¥ l 1 L] 1{ I € [ ] l ¥
6 7 3 2 10
Peak RetTime Type Width Area Height Ares
# fTmini fmini [mayu+3] [malU] %
m—— | m—————— |-~ |- [ =——————— | === |
1 6.628 MM 0.1435 31.44070 3.65059 50.5266
2 9.659 MK 0.2405 30.73528 2.13332 49.4734
Totals : 62.22598 5.78390

Fig. 32B



28/31
MWD1 B, Sig=254,16 Ref=360,100 (X)\4125-402.0)

mAU€
30@
20 _‘gﬁ’
] ﬁ 2 Fig. 32C
104 m@rg
0' T r - U
——— : — . g ,
6 7 8 9 10
Peak RetTime Type Width Area Height Area
# mini [min? fmall*a’ [waAU] %

1 6.504 MM 0.16lz2 15.874481 1.641)2 2.7480
2 9.365 MM 0.2389 561.80481 39.19201 87.2520

Totals : 577.67962  40,83313 Fig. 32D

MIND4 B, Sig=254,16 Ref=360,100 (XIh4117-200.D) -

mAUé
125?
100
75
ﬁﬂ-; Fig. 33A
E |
25 7 .
0- LR = E— L :- ‘- ' — R\:‘*—— —r—1 7
8 ' g 10 11 12
Peak RetTime Tvpe Width Area Height Area
# fmin) [mind [midU+*s] AT %
———— | —————— | -] - | m— | = |
1 9,505 MM 0.3755 3444.14771 152.86559 50,6903
2 10.586 MM 0.5267 3359.33813 106.01103 49.309%7
Totals : 6794, 48584 258.87662 Fig. 338
MWD B, Sig=254,16 Ref=360,100 {(XL4123-300.0)
mAl ]
300 1
2004
100 Fig. 33C
0 . t T
T T T T T T v T ' T T v T T T T ' ¥ T T

8 9 10 1" 12
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Fig. 33D
Peak RetTime Twpe Width Area Height Area
# [mind fmini [mAU+*z1 [mAT] %
=== ===} f === |- e |
L 9.574 MM 0.3200 407.30142 21.216l4 3.2713
2 10.342 MM 0.5756 1,20434e4  348.73599 96.7287
Totals : 1.24507e4 369.95213
MWL B, DIJ=£D4,10 HETSS0U, TUU A HTTEUUIUL.Y)
mAl ™
_= g
800 A
600 i_@@
4004 Fig. 34A
| >~
0] . r :
T 1 T T L A A A T A
g 8.5 9 9.5 10
Peak RetTime Type Width Area Height Area
# fnini fmini fmAU%3] FmallT %
-] —————- e e |- | ~———m - |
1 §.385 MM 0.2718 1.61924e4d 292.33800 48.0647
2 9.225 MM 0.3803 1.74963e4d 766.82371 51.9353
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