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Target: Biological relevance
« Indoleamine 2,3-dioxygenase inhibitor CO,H COH
« Factor influencing tumor growth V NH
s a5 i S——r
ructure: WAV — — o : ! :
« Cyclohexane with cis-1,4 disubsitution N : @ ‘t’a”ety of
» Halogenated quinoline and arylamide motifs  Bristol-Myers Squibb m NH; R o end
« a-Me stereocenter
. . . . tryptophan IDO-1 kynurenine 4+
Synthesis: 12 step, 7 isolations; 31% overall yield, >100kg scale, 940 PMI
1st generation route to mesylate Fraunhoffer, K. J. et al. Org. Process Res. Dev. 2019, ASAP.
DOI: 10.1021/acs.oprd.9b00359.
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Br A, n-Buli,
F MTBE SOCl,, Py 10% Pd/C, H, HCI, H,0
z —_— -
| ~75°C to 10 °C HO 10 °C THF EtOH
X F F o FH °
N 53%-68% ~ 6 batches, ~ 30-35 °C Y 50 °C
10 batches, ~ | 279 kg « | 4 batches, ~ | 59-70%
373 kg N N 280 kg N 2 batches,
169 kg
................. O
: Challenges with inital scaleup
i 0o_ .0 : campaign of mesylate intermediate : NaBH,,
: : MsCI, Py CeClze7H,0
: i | e Cryogenic temperatures required for quinoline coupling -
: : « Hydrogenation step produced des-fluoro impurity MeCN EtOH F
: : « Acetal deprotection inconsistent 23°C 0°C z |
: 0 : « Ketone reduction selectivity poor (5:1 dr) 80-81% 68-76% S
: A . « Mesylate stability for recrystallization poor 2 batches, 2 batches, N
"""""""" ' 116 kg 118 kg
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Commercial process to BMS-986205
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1. Na,CO3 (aq.)

MSA, sulfolane di-tert-Bu malonate MsCl, EtzN EtOAc
< - - -
103-112 °C Na tert-pentoxide, CH,C,, 0 °C 2. NaBHy4 (1 equiv.),
. PhMe, 85 °C 22 CeClz07H,0 (20 mol%)
90% 75% EtOH, 0 °C
PRRREEELEEELEEEELE L elimination product o e
: HN %O 5 /©/ 5
Ph o] i HoN :
f D :
C fhccsssssasssssssasnss 1]
...................... 1.D. TCFH.
C, PivCl, Et;N NaHMDS, Mel LiOH, H,0, NMI, MeCN
LiCl, THF THF H,0, THF 2 MS;\Z,oEtOAc *
50 25 °C -20 °C 25 °C %
91% 9983"(/;-1 g 86-91% Linrodostat MSA
>99.9:0,1 dr
removal of cleavage of (BMS-986205)
Evans aux. SO/UbI/Il‘lV, Stablllty of enolate Evans aux.
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° H 10 H ° : ca. o oadings of NaBHy (2 equiv. ' Ph
Poesmoc i @>-10C : @>70°C : epimerization : and CeCls (30 mol%) : :

Chad Ungarean, November 8, 2019




