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Manzamine A : Discovery and Structural Elucidation

* Manzamine A isolated in 1986 by Higa et al, from the marine sponge Haliclona (J. Am. Chem. Soc. 1986, 108, 6404).
* Structure of manzamine A was assigned by X-ray crystal analysis of the hydrochloride salt.
* Manzamine A shown to have significant in vitro activity, with an ICgq of 0.07 pg/mL against P388 mouse leukaemia cells.

* Subsequently, many cogeners of the manzamine family of alkaloids have been isolated (Magnier et al, Tetrahedron
1998, 54, 6201).

" ....the structure of manzamine A hydrochloride is unprecedented in nature. Moreover, its provenance is problematic
as there appears to be no obvious biogenetic pathway..." Higa (1986)

*|n 1992, Baldwin and Whitehead proposed a possible biogenetic pathway for the biosynthesis of
manzamines A, B and C (Tetrahedron Lett. 1992, 33, 2059)



The Manzamine Family of Alkaloids : Representative Members
N
N = N
H
Q

Manzamine C

CHO

Ircinal A

Manzamine A Manzamine B

Keramaphidin B
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(absolute configuration not _
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Magnier et al, Tetrahedron 1998, 54, 6201



Biosynthesis of Manzamine C

HO,C
;S |
N A ~n NH, N
H
H

S — CHO
— NH
Q |

OHC CHO

It

* Manzamine C thought to arise from the condensation of a dialdehyde, ammonia, acrolein and tryptophan
(Baldwin et al, Tetrahedron Lett. 1992, 33, 2059).

Manzamine C

* Despite the rather simple structure, some biologocal activity is retained in this molecule.

* For total syntheses, see :
- Nakagawa et al, Tetrahedron 1991, 47, 8067
- Gerlach et al, Liebigs Ann. Chem. 1993, 153



Manzamine B Biosynthesis
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Ircinal B
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Baldwin et al, Tetrahedron Lett. 1992, 33, 2059



Manzamine Biosynthesis : Both Antipodes Produced by Nature?

®
(-) Keramaphidin B =
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Alkaloids
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Baldwin : A Biomimetic Approach
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1. Nal, Butanone

2. NaBH,, MeOH
1. m-CPBA, CH,Cl,
56% (two steps)
98%
2. TFAA, CH,Cl,
100%
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Baldwin et al, Angew. Chem. Int. Ed. 1998, 37, 2661



Hart : Radical Cyclization Approach Towards the ABC Core

|C|> SePh
HO EtsN, phovyP~
Li, NH3 pho” N3
> g = —_—
HOLC B\ OMe o3 PhSeCH,CH,NH,
2 95% t 87% (two steps)

OMe 1) LiAIH,, THF, 49%

2) AcCl, Et3N, 84%

K
~
~

OMe
Y
SePh
1) BBry -78 °C - RT, 76% - BusSnH, AIBN NN
2) TsCl, py, 0 °C, 64% benzene, 0.05M
3) NaN3, DMF, 60% 67% dr = 80:20 s
LOMe
1) PhgP, H,0, THF 2, K2COg3 DBU
2) CICO,Et, Et3N - 76% toluene, 1!
62%

z*

CO,Et

70% (two steps) ﬁ \/—Nco Et \/
2

NHCO,Et

Hart et al, Tetrahedron Lett., 1989, 30, 2611



Pandit : Synthesis of the ABC Core

|2, Pth, Im

OH
CO,Me MeO_ OMe CO,Me
Ca(BH
NHCbz Me” Me NHCbz ——2BH2 NHCbz
PTSA, benzene THF/EtOH o)
HO O
100% Me 100% Me
Me Me
'‘Bus Me o) o)
o o 0 I '
Me S'Bu
\ -
" o NaH NHCbz
e -
N N 2) TsOH, quinoline TBDPSO
TBDPSO  Cbz TBDPSO  Cbz
49% (corrected) 17% (corrected)
(70:30 keto:enol)
® 0O
CHzNMez |
EtsN, TMSOTf BUS tBUS
CH20|2 0O Mel, CchN
85% then
. \ -
DBU, CH,Cl, \
N 89% N |
TBDPSO  Cbz TBDPSO  Cbz
NMeZ

>
toluene/MeCN

79%

TBDPSCI, Im
e S

DMF
90%

HO

NHCbz

074
Me

Me

conc. HCI
acetone

100%

NHCbz

Pandit et al, Tetrahedron 1991, 47, 2005



Br

Pandit : Synthesis of the ABC Core

COzMe
=

3 CB;I\J:TZN HCOs TSN g PSSR Y

zLl, Na 3 Cbz AN
Chz
88% (two steps) PhsP CO-Me
76% (two steps)
HBr, HOAC
92%
COZMe tBUS
= o)
B COzMe
n
\N \ =
N
© TBDPSO  Cbn \ B

toluene - n\N

heat, 90% \ AgOTf, 'Pr,NEt H
dr = 78:22 N\ 7%

TBDPSO Cbz
1. OsOy, py.
é
2. p-TsOH, benzene -
) NCbz 78% (2 steps) o IEICbz
OTBDPS OTBDPS

Pandit et al, Tetrahedron, 1991, 47, 2005



Pandit's Synthesis of the ABCD System

CH,OTBDPS CH,OTBDPS

)
O]
N
<
@
T

H

|:| - -
T 1. LiBH, 0s0,, Py
r —_— —_
N N .
Bn/N f 2. TBDPSCI, Im, DMF Bn” f then H Bn” N o .
= 70% (two steps) = 66% S . MaCl
o) \/NCOzEt o) \/NCOZEt O \/NCOZEt AN
"one isomer"
Synthesized in racemic form. See: 2 NaH
Pandit et al, Tetrahedron Lett., 1989, 30, 1423 '
56% (two steps)
Y
CH,OTBDPS CH,OTBDPS

: :

1. 9-BBN, then H,0,
2. Dess-Martin
-
3. Ph3P=CH2
48% (three steps)

1. Li/NH3, Bn,O quench

7
5 I/\/\/\ Bn
KOH, DMSO
77% (two steps??)

CH,OTBDPS
: CH,OTBDPS

v T

H

o

dg-benzene N 0
0] @]

5 days NN Q
30% ©

(selectivity ??7?)
Pandit et al, Tetrahedron Lett., 1994, 35, 3191



Leonard : A Sulfolene-based Diels-Alder

1. TBSCI, Im, CH,Cl,, 89%

g

N
o)\oa

>
2. NaH, THF then EtOCOCI

O

PN

1. LIHDMS, BnO CN, 65%
2. 5% Pd/C, H,, Et,O o

CO,H

g

N
Ho H 53% TBSO TBSO )\
@) OEt o OEt
Br\/yMe Me \ Me \
CO,Me .
Me CO,Me 1. LiOH, H,0, THF CONMe
0-S | . 3 ' 2
2 2 equiv. n-BuLi, THF 0.5 | 2. DCC, Me,NHeHCI
84% 2 80% (two steps) 0S|
For synthesis, see:
Mcintosh et al,
J. Org. Chem., 1978, 43, 4431 1. O3, CHaCly, -78°C
then DMS
2. BnNH,*HCl,
NaBH3CN
COH MeOH
Y 68% (two steps)
Bn  MeNOG N
TBSO )\ BnHN
—/ @) OEt
- CONMe,
Im2CO CH20|2 OZS
o 61% (two steps)
TBSO

Leonard et al, J. Chem. Soc. Perkin Trans 1 1994, 2359



Leonard : A Sulfolene-based Diels-Alder

Bn\ Me,NOC Bn
N — LiBHEt,, THF \¥
then 0= CONMe,
MsCl, EtsN toluene, 11, 72h
82% (one pot) \ 0.5 \ 82%
TBSO N "one isomer"
O)\OEt (Diels-Alder is slow
step)
_ Y _
\
_/
© CONMe,
-
0 -~ \ —
/
N
OEt TBSO )\
@) OEt
OTBS - - | ]
epi-Cyy
undesired product
B NMe, ]
CONMe,
« Intramolecular Diels-Alder reactions (
of E,E dienes tend to form trans-fused _N
bicyclic systems. See : Carruthers, Bn \[ - O
"Cycloaddition Reactions in Organic o) N
Synthesis", Pergamon Press, 1990
OEt
OTBS | TBSO |

Leonard et al, J. Chem. Soc. Perkin Trans. 1 1994, 2359



Nagakawa : An Intermolecular Diels-Alder Approach

O SO,Ph

|
H N><Me
N

1. LIHDMS, then PhO

S

X

Cl

OH N
O Me_ pho,s” THF, -60 °C > PhO,S” \[
N LIHDMS, THF 2. Bu3SnH, AIBN
PhO,S”~ o) SO,Ph o) SO,Ph
2 -60 °C N7 2 benzene, 11 N
@]
73% 80% (two steps
. ’ o O | ~Me o ( ps) O+Me
diastereoselectivity?~ Me Me
1. PhSSPh
KHDMS, THF
-30°C
2. m-CPBA, CH,Cl,
77% (two steps)
1. OTBS
N Y
H o H 0 Z  5equiv. |
- OMe PhO,S” |
PhO,SN + PhO,SN 2
SO-,Ph 2 f _
SO0z R /SOZPh p-cymene, 11! O _S0,Ph
) N Me 0 N Ve then CSA N
>< >< 2. TFA, CH,Cl, 0+Me
O Me O Me Me

45% (two steps)

40% (two steps)
(desired diastereomer)

(undesired diastereomer)

Nagakawa et al, Tetrahedron Lett. 1999, 40, 113



Nagakawa : Further Elaboration Towards the ABCD Ring System

Y IN HCI (yield??)

INHCl_ PhO,SN

PhO,SN LN
? SO2Ph THE 7

1. Na, naphthalene
DME, -65 °C

o Me PhSO,N

PhO,SN

|
H

1. TBDPSCI, Im, DMF

o) N
~S0,Ph

2. HO/\/OH
OH p-TsOH, benzene, 11
78%
83% (two steps)

Na, anthracene
-«

2.Boc,0, NaoH ~ HN DME,-65°C 025N g
: 92% (two steps) = 94% N
O NBoc @] N @) N
~S0,Ph SO,Ph
OTBDPS OTBDPS OTBDPS
1. TBAF, THF

2. Dess-Martin oxidation
96% (two steps)

g

/\/\/COZK
PheP?” 1. TFA, CH,Cl, HN
> - 2. BOP-CI, EGN, CH,Cly
toluene - . -Cl, B3N, pAY)
(E:Z 1:5) O \ ~NBoc 0 ©
CO,H 32% (three steps)

Nagakawa et al, Tetrahedron Lett. 1999, 40, 113
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from p-(-) quinic acid

see : Danishefsky et al,
J. Org. Chem. 1989, 54, 3738

Overman : Mannich Ring Closure Approach

Me
Bugsn” N\F Me
O’k
TBSOTf : 5 OTBS
0 o DBU, TBSCI -
78°C L RT X \ U TBSE | —
then benzene, 11 LIHDMS

p-TsOH, acetone 84%

O
88% BMP. )]\/I
"stereoselective" O O \I?I
Bn

then NayS,0,4

75%
"one isomer"
Y
I?oc OTBS OTBS
HCHO, HCOH, 60°C N - X ~
then K,CO3, MeOH 1. OsOy4, NalOy4
75% 2. BnNH,, NaBH(OAc);
" i " Boc,0O
one isomer BMP_ ) 2 BMP_ o
N 0] 75% (two steps) I?I (@]
|
Y Bn Bn
_ - OCO,Me
Bn,' @ H |;| -
N— CH, 1. CICO,Me, benzene, 11 -
2. CAN, H,O/MeOH
—_— » MeO,CN

N \/OH

then CSA, CHClg, 50 °C

82% (two steps) N
\
Bn
@)

"axial addition of imminium
favored stereoelectronically”

Overman et al, Tetrahedron Lett. 1994, 35, 4279



Overman : Mannich Ring Closure Approach

H
( z (BnOCH,),CuLi, TMSCI, THF
1. MMPP, MeOH, 23 °C -78°C . 0°C
5 MeO,CN P
2. CSA, CHCI3, 50 °C Iy 0 Pd(OAc),, MeCN, 80 °C
59% (two steps) lil 55% (one pot)
AN
Bn
O
Y
CHO
1.BCl;,-78°C - 0°C
then MeOH
-
: -78°C - 0°C £ 0
lil 2. Dess-Martin oxidation Iil
>f an 65% (two steps) “Bn
O (@]

* Addition of B-carboline unit directly
was unsuccessful.

* 2-napthyl and 2-pyridyl cuprates also
reacted with similar yields.

Overman et al, Tetrahedron Lett. 1994, 35, 4279



Hart's Synthesis of the ABCE Ring System

LLLNH&Bﬁ/“\V/OMe
o)

2. Eth, Pho“(P\N .,
PhO 3 - O/
pyrrolidine Me0”
HO,C 3. l,, THF, H,0

70% (three steps)

OAcC OAC

1. BBrs

2. Swern oxidation N
BMP” :
77% (two steps)

°

OMe
OTHP
Li
V4
60%, dr = 68:32 Pd/BaSO,
Py, H,
100%

/\/8nBU3 \

AIBN, PhH, 11
68%, dr = 96:4

>

At O
Meo/\ W Z

O
1. PMBNHMgBr
2. Ac,0, DMAP, Py
91% (two steps)
OAc
< Lcat 05Oy, Nalo, X
2. NaBH3CN, TFA .
65% (two steps) Meo” N
Hl?l @]
PMB

OAC

68% (+32% ng
diastereomer)

OTHP

Hart et al, Tetrahedron Lett. 1992, 33, 6247



Hart's Synthesis of the ABCE Ring System

OAc OAC
1. HN(SES)CO,'Bu, PhsP, DEAD
2. CH3SiCl3, Nal, CH3CN

3. TsCl, EtzN, DMAP, CH,Cl,
OTHP 74% (three steps) KH, TBAI
18-crown-6
toluene, 11
Mistusobu proceeds with retention at Cag. (0.005M)
Amide oxygen participation? See also : 91%
Lipshutz et al, Tetrahedron Lett. 1990, 5253

Y
OMOM OH OAc

<L Mowmcl, 'ProNEt N 1. LiOH
-
OH "™ CsF, DMF BMP o 2 VO(acac), 'BUOOH, A
62% (two steps) O NSES diastereoselectivity?? O NSES

64% (two steps)

OAC 1. swern oxidation
2. basic alumina
100% (two steps)

1. Aco0, DMAP, EtN =
2. TMSCI, Nal, CH3CN N
60% (two steps)

Hart et al, Tetrahedron Lett. 1992, 33, 6247



Brands : An Intramolecular Michael Approach

o CO,Me
SE /\/
o BnN
2 equiv. LIHDMS, CICOSEt H
o -

EtO,C N THF AgOTf, 'Pr,NEt, MeCN
oc
y
CO,Me < 24
H | "\ AN
( 0 - H,, Pd/C 'Pr,NEt Bn 10
MeOH MeCN CO,Me
N 2
- EtO,C @)
Bn \[ H NBoc 85% (two steps) 2. 711221 EZBy 2 Eoc
o) "single product”

Note : Michael reaction of the
corresponding C;o-Cy4 Olefin
gave the undesired C,, epimer

CO,Et

1. LIOH, THF/H,O
2. PySSPy, Ph;P, MeCN
69% (two steps)

COSPy
00
BuMgBr 1. KO'Bu, THF _N :
> Bn : CHj
THF 2. TFA, CH,Cl,
71% 60% (two steps) S NBoc
COEt CO,Et EtO2C

Brands et al, Tetrahedron Lett. 1998, 39, 1677



Coldham : An Azamethine Ylide Cycloaddition Approach

OH
( COEt LiAIH, 1. CBry, PhsP, CH,Cl,
—_— -
BocN.__ - THF, 0°C BocN 2. Nal, acetone
2 85% CH; 96% (two steps)
three steps, 55%
from 2- arecoline
S ) .
1. LiAlH4, THF, 92%
@) — > -
Y\NHMe-HCI CHO 2. Swern Oxidation, 70%
BocN BocN
OEt CH;
iPr2NEt, toluene, A
45%

"one diastereomer"

EtO,C
Coldham et al, Chem. Commun. 1999, 1757

BocN

CH,
S
S
n-BuLi, THF, HMPA

-78°C ->RT
82%

{ )

S
CO,Et

CH,




Yamamura's Synthesis of the ABCE System

&
C)J\/\MgBr

Y
-
L

THF, rt 2N HCl
- +
then O Acetone, 50 °C :
CuBreSMe,, Me,S, HMPA, 78 °C 61% (two steps) 2z
0 g AN HO /' o
P aYad ¥ |
diastereoselectivity?? 3 . 2
1. MsCl, EtgN, CH,Cl,, 0 °C 1. 0sO4, NMO
2. NaBH,, MeOH, -10 °C 2. NalOy, THF .
3. Ac,0, DMAP, Et3N 0 °C 3. NaBH,4, MeOH, -40 °C gl
60% (three steps) N 67% (three steps) M S s
. » MsO sO OAC
diastereoselectivity?? S ( OAc (
| on

- 1. 0.5N LiOH, MeOH
H 2. TBDPSCI, Im, DMF

1. Ac,0, DMAP, Et3N, 0 °C
2. DBU, toluene, 11

( OAC 3. Ac,0, DMAP, EtzN ( OAC 60% (two steps)
OTBDPS H OAC
+
TBAF, THF : :
( OAc ( OH
OH OAc

41% (four steps) 33% (four steps) Yamamura et al, Tetrahedron 1998, 54, 8691



Yamamura's Synthesis of the ABCE System

1. 0sO4, NMO MOMO H
SESNHBoc, PhgP, DEAD 2. NalO,, THF
. THF = _ 3. NaBHy, MeOH > MOMO :
: 2 4. MOMCI, 'Pr,NEt =
( OAc ( OAc 65% (five steps) ( OAc
OH SESNBoc SESNBoc

1. 2N LiOH, MeOH
2. PCC, NaOAc, CH2C|2

3. CSA, CHCl5
MOMO “
1. MgCl, THF, -78 °C S
T 1. 0sO4, NMO
"one isomer" MOMO ; 2. CSA, CHCl5
2. NaH, Mel, 15-crown-5, THF N 36% (five steps)
\_KisEs

79% (two steps)

1. BH3°SM€2, THF, 0 OC then Hzoz, NaOH
2. Swern Oxidation

3.ph 3PWOTBDPS

THF, -78 °C
66% (three steps), E:Z??

SPDBTO

Yamamura et al, Tetrahedron 1998, 54, 8691



Yamamura's Synthesis of the ABCE System

1. TBAF, THF

2. SESNHBoc, PPh3, DEAD
82% (two steps)

1. PTSA, MeOH, 50 °C

2. MsCl, EtzN, CH,ClI,, 0 °C
3. Nal, acetone

SPDBTO

63% (three steps)

H

1T

1. TBAF, THF

MsO
CSZCO3
-
.OMe 2. CICO,Me, Et3N DMF, 50 °C
: 57% (two steps) 82%
N\_-NCO,CHs

SESN
H

Yamamura et al, Tetrahedron 1998, 54, 8691



Winkler : Synthesis of AE Precursor

Me O
- JI\ LDA, LIiCl, THF
N /NH2 '
| X Br
OH Me

See : Myers et al, N
J. Am. Chem. Soc., 1995, 117, 8488 Boc

diastereoselectivity??

Me

- NH,
A

OH Me

1. NaOH, MeOH

AllocCl, NaHCOg3
dioxane
87% (two steps)

Boc

LiAIH,, Et,O Boc |
83% Me
©)
Y Br@
N NHAlloc Phgp/\/\/\OTBS
>
KHDMS, THF, 63%
N 0 H Z:E??
Boc

2. EtOCOCI, NMM,
HN(Me)OMe«HCI, CH,CI,
71% (two steps)

OH e \O

Me O
NJI\/NHAHOC
I _
M

N
Boc
1. PPTS, MeOH, 98%
2. TsCl, DMAP, EtzN 88%
3. NaH, THF, 79%
4. (PhsP)4Pd, dimedone, 90%
H
N
X
N N\
Boc

Winkler et al, Tetrahedron 1998, 54, 7045



Winkler

. Synthesis of ABCE Ring System

O
— Q OH
H O
$ TR
[2+2]
N N\ | BocN_~
Boc S N
N\
HO
HO —
* MM2 calculations show that the C3,-C33 olefin is crucial for observed
[2+2] diastereoselectivity. See : Winkler et al, Tetrahedron 1998, 54, 7045
Y

C,, stereochemistry
not assigned

ACOH, Py
B

(four steps)

HO

"one isomer"

20%

Winkler et al, J. Am. Chem. Soc. 1998, 120, 25, 6425



Winkler : Elaboration of ABCE Tetracycle

QOZMe
|:| -

1. TBSCI, 87% .~
2. LiHDMS, MeOCOCN, 90% TBSO _-_
"one isomer" N

1. NaBH,, 93%
\ \ 2. MsCl, EtzN, 95%
3. DBU, Benzene, 90%

LITMP, PhSeCl
-
40%

1. m-CPBA
2. NaOMe
69% (two steps)

H,0,, Py, 48%

Winkler et al, J. Am. Chem. Soc. 1998, 120, 25, 6425



CO,Me CO,Me

Winkler : Completion of Synthesis

OH 1 TFA, 100%

LOH 1 TBAF, 949% BocN
- >
2. 'Pr,NEt, 12%

2. TsCl, Et3N, 96%
TsO

Note : cyclization of the
corresponding C15-C1g

\ alkyne proceeded \
in 89% vyield

1. DIBAL-H, 83%
2. Dess-Martin
oxidation, 90%

Manzamine A

Y
CHO
N
DDQ H
500
0 TFA
58%

Winkler et al, J. Am. Chem. Soc. 1998, 120, 6425
Kobayashi et al, J. Org. Chem. 1992, 57, 2480



Martin : Diels-Alder Approach to the ABC Core

CO,Me
CHO Br CO,Me
1. Boc,O \n/ Zay
HO/\/\/\NH 2. TBDPSCI . PPhy
> 3 A cHo  H PN 91WCH+2(73(I§ ] TMSOTY, 2,6-Iut.
69% (three steps) oc o ( 0 E) then p-TsOH
~
R = TBDPSO(CH,)s R” “Boc 8506
CO,Me
CO,Na
i. LIHDMS, CO,, -78 °C Z By
o i. NaBH,, 0 °C, then H* oH +
'
N iii. Na,CO3 N 0TSO
TBDPSO Boc 95% ("one pot") TBDPSO Boc ®NH2
7
R
Three steps, 71% from B A
methyl pyro-D-glutamate :
See : Matrtin et al, Tetrahedron Lett. 1994, 35, 691 B, (COCI), (2.5 equiv.)
then amine A, EtgN
79%
CO,Me
— H — —
o o Br
K H J N/R ZsnBu, N
ﬁ “ , \
B S R
R/N R | Pd(PPhs), \
\[ AN 'H Toluene, A
0 H 68% N
MeOZC one iIsomer: TBDPSO Boc
SPDBTO SPDBTO

Z,E diene gives cis fusion

Martin et al, J. Am. Chem. Soc. 1999, 121, 866



Martin : Elaboration of ABC Core

Cr03
3,5-dimethylpyrazole

Boc

SPDBTO
R = TBDPSO(CH,)s

HC(OMe)g,

CH,Cl,
63%

H+

MeOH

HCI
N
R” \[ MeOH
o) > N
\Boc
SPDBTO

OH
1. DMSO, (COCIl),, EtzN
2. Ph3P=CH,
47% (three steps)

CHO

CO,Me

ULl

g

.

C(OMe)2

1. excess DIBAL-H
- 2. Dess-Martin
oxidation
53% (two steps)

O

z

~
Boc

H
/\/ N Li
' —_— N g ‘e,
Et,O/pentane sz O
55% (two steps) I—\l~< \
-78°C - RT %\/ _> O
"stereoselective”

Martin et al, J. Am. Chem. Soc., 1999, 121, 866



Martin : Completion of Synthesis

P(Cy)3 C(OMe),
CIII,.RI H
U=
S
3 1. KOH, MeOH, A
0.13 equiv. Or, MeOH,
| 67% 2. EtSN’/\/\)I\Cl
EZ 1:8 75% (two steps)
CHO CHO
P(Cy)3
CIII RI
U=\
ca” 1 ey
P(Cy)3
1. DIBAL-H 1.1 equiv.
2. Dess-Martin 0.004M in benzene
56% (two steps) the 1N HCI

26%

H2N /\  TFA

N
H

Manzamine A
DDQ

(Yields not given)

Martin et al, J. Am. Chem. Soc. 1999, 121, 866



Summary : Where They Left Off.......

Pandit Leonard :
CONMe,

OEt

OTBS
epi-Cyy

Hart : Brands :

Nagakawa :

Coldham :

Overman :
CHO

N
N
o
o

Yammamura :

T

~ -

Me N\_-NCO,CHs

H
s
\J .wOMe

Scorecard:
Winkler 35 steps (longest linear)
0.020% overall (89% per step)

Martin 23 steps (longest linear)
0.061% overall (88% per step)




