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GSK 340 Prostaglandin D2 Cholesteryl ester transfer V2 receptor antagonist
receptor antagonist protein inhibitor
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1. Stereodivergent AH of disubstituted quinoxalines

H
N R*  Mn/SL17] or [Mn/SL10]
Ly =
‘R
H

15-¢-5 or Et;0

[Mn/5L16] or [Mn/5L9]

‘BuOK or 'AmOMNa
o-DCB or Taol

H

Mrnz

: .'M R
H

(25,3R)
14a°, 93%, >20:1 dr, 93% ee
14u®, 86%, 9:1 dr, 92% ee

14f%, 88%, >20:1 dr, 90% ee

(25,35)
14a® 65%, 3:1 dr, 99% ee
14u?, 69%, 3:1 dr, 99% ee
14f°, 67%, 3:1 dr, 99% ee

H
N.___.R?

@: I: [Mn/®L17] or [Mn/®L10]
§oRT

'BuOK

14a®, 95%, >20:1 dr, 93% ee
14u®, 84%, 10:1 dr, 93% ee
1417, 94%, >20:1 dr, 90% ee

13a: Ry=Me, Rp=
13u: Ry = cyclopropyl, Rz = Me
13f: Ry=nC;HgOBN, Rz=

MnrL16] or [Mn.i”L::.-] @[ :

'‘BuOK or "AmONa
o-DCB or Tol

(zn 3R)
14a®, 65%, 3:1 dr, 99% ee
14u 73%, 4:1 dr, 98% ee
14f°, 65%, 3:1 dr, 99% ee

Ph

Ph

R
H‘/@ Hﬁ 'ZrNH | Br
N F N1l
Lre™ Ji A CreRAF .\.&H
HN N _ Ph HN~ N 'Bu & E
¥
R R Ph By Bu co ,\r,, F,ﬁ
s -
L9. R = Me SL16 SL17 [Mn]-cat

5L10, R = 3,5-'Buz-Ph

2. Synthetic application
2 mol% [Mn]-cat

N._CH;
@: = 20 mol% ‘BuOK
e
N Hz (50 bar), Etz0
25°C.24h
13u

@g\ums
™
N

A\

N
B9% yield, 92% ee

A0
60 °C, 3h

25°C,12h

H

G

H

(25,3R)-14u
91% yield, 11:1 dr, 92% ee

oC
TBAF, THF

@;\oras
.CH3

HFEHEBI' MNaH x":H;
\—\-? DMF, 25°C. 16 h @ I

M
56% yield, 92% ee

@{nﬁ
soll

o

BD2-selective BET
Bromodomain Inhibitor

LD
Se

92% yield, 93% ee
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cis-selectivity trans-selectivity

H
N o .-'N'-,_
- (fawored) | N | r
N~ PR H ’ e
H : ﬁf”r "
(S)-int-2 ; l P (25,35)-14a
H 5 .\_{;’A'\-\.H '\.Ph
. _Nxv‘,p H
o . k
. Int-1 - N
| : | —— Q r -_— —— (5) o S AL
[.H.:_;.&.H..?‘\‘Ph ph, (favored) ifast) (favored) (disfavered) J .
H H, H ~Z N“VPh
(25.3R)-14a (S)-Int-1 * o ML
" H ol j (25,3R)-14a
- -
“N” “Ph (R)-Int-1 g N
13a (disfavored) J e ,|
o -\.H. Ph
.~'~x~.-¢_ ~. 5 k N
O, — O s | o OO
N , Ph (disfavored) | (slow) Z N Ph
H : H N
(2R,35)-14a (R)-Int-1 : (5)-Int-2
T T T T T T LT L N H‘P."I
H
(2R, 3R)-14a
Highly disfavored
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1. Investigation of cation effect
Mn({CO)sBr (3 mol%)

SL16 (3.3 mol:) H H
@:ﬂf H base (25 mol%) N @" ~
+ ) - .
H" Ph 1,2-dichlorobenzens M- *Ph "N Ph
S0°C, 36 h H H
13a additive (x mol3%) 1da-cis 1da-trans
eniry base additive (x mal¥s) yiald (%) frans'cis  ea (frans) e (cis)
1 lamONa none a1 T6:24 a9 ]
2 AmONa 15-c-5 (10} a2 6535 i 23
3 AmOMNa 15-c-5 (25) a2 3a7 -- 53
4 tAmOK none a3 44:56 a9 -85
5 ‘AmiOLi none 0

2. Proposed Model for diastereoselectivity control

— R‘ — - =

N hindered face - PAr2
Ao ¥ LR | co
@H_ _ H o w '-.b 1 L
N=~g? ~"0 cis-selective Cz_ "iﬁ‘ trans-selective H;;;_-_l-!n-c"-"
H H ~ 4 H NZSNT
TN " N==R? LA
e e L Ant-1 M= f
ac”. | XDJ?{‘ (&)-Int- {*:;-;_F{'h_'.
| ﬁul‘g - h R?
substrate-directed enantioinduction catalyst-directed enantioinduction
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