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A preparation method for finerenone racemate
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Abstract: Finerenone raceme was obtained from condensation, cyclization, oxyalkylation, hydrolysis and
ammolysis reactions of 4-cyano-2-methoxybenzaldehyde and fert-butyl acetoacetate. The hydrolysis of
various substituted esters under alkaline conditions was evaluated, and it was found that conventional esters
were not hydrolyzed under alkaline conditions such as NaOH, but could be hydrolyzed under acidic conditions.
Therefore, under the action of trifluoroacetic acid (TFA), the hydrolysis of zert-butyl 4-(4-cyano-2-methoxyphenyl)-
5-ethoxy-2,8-dimethyl-1,4-dihydro-1,6-naphthyl-3-carboxylate (V) was achieved at room temperature in
solvent dichloromethane (DCM), with its hydrolysis conditions optimized. The results showed that under
the conditions of n(Vll) : n(TFA)=1 : 10, n(V) : n(DCM)=1 : 18, room temperature (25 °C) and reaction
time 3 h, 4-(4-cyano-2-methoxyphenyl)-5-ethoxy-2,8-dimethyl-1,4-dihydro-1,6-naphthyl-3-carboxylic acid with
a yield of 68% ( HPLC purity of 98%) was obtained. This method, overcoming the hydrolysis difficulties of
conventional esters under alkaline conditions, could be scaled up to the hundred-gram level of finerenone
raceme having a total yield of about 35% (HPLC purity of 99%), with the structure determined by 'HNMR,
“CNMR and HRMS.

Key words: finerenone; optimization of route; active pharmaceutical ingredients; hydrolysis reaction; fine
chemical intermediates
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A 28.14, 18.62, 13.66. HRMS (ESI), Ca3HasN;O4, m/Z:

H [M+H] BE6 (1 408.1918, A4 408.1923,

VI

£ 1000 mL BRI , FF 146.00 g( 0.34 mol )
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J=3.8 Hz, 1H), 7.54 (d, J= 7.4 Hz, 1H), 7.21 (d, J =
8.1 Hz, 1H), 7.13 (s, 1H), 3.89 (d, J = 3.4 Hz, 3H),
2.41 (d,J=3.9 Hz, 3H), 1.44 (s, 9H)., *CNMR (125 MHz,
CDClLy), d: 194.82, 166.22, 157.74, 137.96, 133.73,
129.90, 127.83, 124.22, 118.35, 114.56, 113.80, 83.23,
56.14, 28.09, 27.91, HRMS (ESI), Ci;HsNO,, m/Z:
[M+Na] Bl 324.1206, MiX{H 324.1206,
FEA V. 'THNMR (500 MHz, DMSO-d;), o:
10.70 (s, 1H), 7.92 (s, 1H), 7.30 (d, J = 23.1 Hz, 3H),
6.91 (s, 1H), 5.15 (s, 1H), 3.72 (s, 3H), 2.28 (s, 3H),

WrfE /& VI . "THNMR (500 MHz, CDCly), o:
7.60~7.54 (m, 1H), 7.35 (d, J = 7.9 Hz, 1H), 7.10 (dd,
J=17.8,1.5Hz, 1H), 6.97 (d, J= 1.6 Hz, 1H), 5.94 (d,
J = 6.4 Hz, 1H), 5.38 (s, 1H), 4.18~4.02 (m, 2H), 3.70
(d, J=1.2 Hz, 3H), 2.36 (d, J = 2.5 Hz, 3H), 2.08 (t, J =
1.8 Hz, 3H), 1.33 (s, 9H), 1.24~1.12 (m, 3H). >*CNMR
(125 MHz, CDCly), 6: 166.99, 160.37, 157.51, 144.51,
143.28, 140.30, 132.63, 123.81, 119.37, 113.92,
110.43, 110.21, 103.85, 102.37, 79.73, 61.41, 55.55,
35.19, 28.36, 20.42, 14.60, 13.12, HRMS (ESI),
CasHaoN3O4, m/Z: [M+H] FHIS(H 436.2231, MK (H
436.2231,
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11.43 (s, 1H), 8.16 (s, 1H), 7.57 (s, 1H), 7.31 (s, 1H),
7.26 (s, 2H), 5.33 (s, 1H), 4.13~3.94 (m, 2H), 3.73 (s,
3H), 2.37 (s, 3H), 2.14 (s, 3H), 1.11 (t, J = 7.0 Hz, 3H).,
BCNMR (125 MHz, DMSO-ds), J: 168.88, 159.72,
157.62, 147.39, 144.51, 144.09, 141.27, 132.00,
124.15, 119.37, 114.99, 112.04, 109.87, 103.74, 99.88,
61.09, 56.14, 34.43, 19.22, 14.70, 14.07 . HRMS (ESI),
C,H, N304, m/Z: [M+H] B8 {H 380.1605, M (H
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Al 2 IR I e 44 . "THNMR (500 MHz, DMSO-dy),
5:7.69 (s, 1H), 7.55 (s, 1H), 7.37 (d, J = 1.6 Hz, 1H),
7.28 (dd, J=17.9. 1.5 Hz, 1H), 7.15 (d, J = 7.8 Hz, 1H),
6.90~6.55 (m, 2H), 5.38 (s, 1H), 4.05~3.97 (m, 2H),
3.82 (s, 3H), 2.19 (s, 3H), 2.12 (s, 3H), 1.05 (t, J = 7.0
Hz, 3H), “CNMR (125 MHz, DMSO-d;), J: 169.84,
159.53, 155.84, 144.38, 14433, 141.84, 138.24,

131.05, 12491, 119.13, 114.31, 111.60, 109.67,
105.52, 103.33, 60.69, 56.22, 32.59, 18.22, 14.45,

13.91, HRMS (ESI), C;;H»,N4O3, mlZ: [M+H] +I$ {E
379.1765, MHA{E 379.1765,
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cyclization reactions

Fig. 1
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Fig. 2 Schematic diagram of synthesis route of finerenone
with methyl acetoacetate as substrate

K1 LB BRI AF % 5

Table 1 Investigation of hydrolysis conditions of methyl
acetoacetate
P i sl R/ °C R
1 NaOH FH i /7K 0~5 AN
2 NaOH FH /7K i N
3 NaOH FH /7K 70 AN
4 NaOH THF//K = Ik AR
5 NaOH THF//K 70 AN SR
6 LiOH THF//K i NS
7 LiOH THF/7K 70 AN
8 CsCO; THF/7K 70 AN
9 TMSOK ZJE i AN

TE: WA LR SRR L 10 2 1, TR

M 1 AlAL, ANESAE T KA s g o 24 oK W
NUEINSEINRSLY/ ey o
2.1.3 RERARA GBS KAREH K

EEXTEE 1 Hr A TR R 32 A TG A 75 K i 2R 17 4R
5%, ERWNEE 2 iR,

22 ARIBAREE R R K % 5%
Table 2 Investigation of ester hydrolysis of different substituents

Bt )l WA R SR
LI R TG NaOH MEEsk 70 AR
LB TR NaOH WEk 70 AR
LI LRI NaOH Pk 70 AR
CBECTRIGNTE M IO THE i AR
LB RS T NaOH Mgk 70 R
ZEEZ R NaOH MEEk 70 AR
2Bk 2R 2-F NaOH HEgok 70 RR
HHELTE
LR LR T i NaOH Pk 70 AR
LR LR T i TFA ZEARH B R

M3 2 AR, FERPESSET, DLEJLAERER
REZK i, (BAEPRVESRAET , LM L RUT He vl K fift
BERbR ™Y, Wi, OB CRRAT BR#ETIE
2 A JFR 5 1 DA 4-50E-3-F AR FT R 2
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22 ZEBiZBRTEERIEEFIMMEGERE

IR EIRAY A R, W R SR T T — &
GITGE , E BB EAR ST XA IR A
221 HEAAELRZ AP R 6 R R

TE 5.00 g (0.03 mol ) 4-F(FE-2-F S LA I |
5.66 mL( 0.034 mol ) ZIZPRAT i 0.18 mL( 3.11 mmol )
ZF%. 031 mL (3.11 mmol) WRBESAMFTF, %ZEE
T B £ X6 e o R s, 25 R SR 3.

3 WA RCH 0 e LA T 4 52 )

Fig. 3

Table 3 Effects of solvent and its dosage on yield of
intermediate [l
sl
DCM ‘PrOH ‘PrOH ‘PrOH
FH i /mL 50.0 50.0 30.0 12.5
R /% 65 74 83 83

22 3 AJH, LI DCM FIEFIIE, 77 5 5 ds
fiX, LA 'PrOH M¥EFIN;, A KEM™=MrH, &
ACPREE TR B, BT ATE S SRR DL 'PrOH R .
PrOH FHHECEEA, 7= CRAL, 2% 'PrOH N
30.0 F1 12.5 mL B, F=SBCREA B B IX0], 5E
FIWA A, SRR BEA 12.5 mL i F .

222 EAR. BEXA PRIV 8
é¢300g(997mmm)FMﬂMHM 30 mL ¥
I, 1.24 g (9.97 mmol ) IV, FELU 5 Sl B % v i)

7R VIR ,M%W%4%mo
Fd R LR R E AR VR AR R

Table 4 Effects of solvent and temperature on yleld of
intermediate V

gl

ffTH: DMSO DMSO DMF DMA
RE/C 120 120 140 140 140
R /% 42 76 80 70 72

2 4 7[00, 7£ 140 °C'F, LI DMSO miEH,
WK, HAESCE A REH, J5AbBER A K AT &
7, BAER R AR, BTLAMERE DMSO
R, 140 °C RN FEO
223 BRAEALA . BEAH A

EAC)

1% 2.00 g (4.60 mmol ) HrEfA VAT 40 mL #
FIrR, A 3.41 mL (45.98 mmol ) FRAEALF],
FIRB R 3 h, FEILARAE N %R . R R
JEE X rp AR VDR 52 i, S5 5 W36 S,

5RO R X v AR VI S A4 52 )

Table 5 Effects of acid, solvent and temperature on yield
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Fig. 4 Structure of common commercially available resolution
agents
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Table 6 Results of chiral resolution inquiry

G Hr o3 BR eefl/% WTHR/%
1 L-ZXHEERTBN AR DCM 86 13
2 L-TXHAEERHF BN AR EtOH 0 62
3 L-TXHAEBERFBNAR  EA 87 39
4 L-RHER AR EA 0 0
5 - ERSR TP R A R EA 77 26
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