
Developing An Atroposelective Dynamic Kinetic Resolution of MRTX1719 
by Resolving Incompatible Chemical Operations  
Michal M. Achmatowicz†, Cheng-yi-Chen, David R. Snead†* 

Address: Mirati Therapeutics, Chemical Process Research and Development, 3545 Cray Ct, San Diego, CA 
92121 

Contents 
Continuous Resolution of R-BINOL: ...................................................................................................................... 2 

Batch Resolution of MRTX1719: ........................................................................................................................... 6 

Continuous Resolution of MRTX1719: .................................................................................................................. 9 

 

 

 

Electronic Supplementary Material (ESI) for ChemComm.
This journal is © The Royal Society of Chemistry 2022



Continuous Resolution of R-BINOL: 
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Scheme S1: 

1,1’-Bi-2-napthol (5.71 g, 19.9 mmol, 1.00 equiv.) was added to an Erlenmeyer flask equipped with a magnetic stir-bar.  80 mL of 
toluene was added to the flask.  The flask was then heated to 80 °C on a hot-plate, while stirring.  (1R, 2R)-diaminocyclohexane 
(2.28 g, 19.9 mmol, 1.00 equiv.) was added to the hot BINOL, and the slurry quickly transitioned to a homogeneous phase.  After 
becoming homogeneous, crystals began to form, heating was turned off, and the mixture was allowed to cool to room 
temperature and age for 1 hr.  A sample of the supernatant was collected for HPLC analysis.  A 20 µm stainless steel HPLC filter 
from IDEX was immersed in the toluene.  It was connected to an Eldex Optos Model 3 metering pump by 1/8” O.D. PFA tubing 
(1/16” I.D.).  The pump was connected to a  stainless steel plug flow reactor (3.5 mL, 1/8” O.D, 0.09” I.D.) by PFA tubing (1/8” 
O.D., 1/16” I.D.).  Swagelok 1/8” compression fittings were used to securely connect the tubing.  The outlet of the plug flow 
reactor (PFR) was connected to a 250 psi spring-loaded back pressure regulator from IDEX.  The stream flowed out of the bpr and 
back into the Erlenmeyer crystallization flask.  The plug-flow reactor was immersed in mineral oil heated to 200 °C, and prior to 
pumping the BINOL solution through the stainless steel filter and PFR, the recycle loop was pre-filled with pure toluene to 
facilitate start-up of the recycle procedure.  The pump driving the recycle loop was operated at a rate of 3 mL/min, and the recycle 
was run continuously for 30 hr.  After this time, the solids in the flask were filtered.  The solids were washed with 5 mL of toluene 
and left on the filter until dry.  7.88 g of white solid was obtained.  The complex was a 1:1:1 mixture of BINOL, diamine and toluene 
(MW 492 g/mol).  Sample was submitted for 1H qNMR analysis to attain the assay weight percent.  Spectrum matched that 
reported in the literature.  It was 99.6% of the 81.0% assay wt. percent of the BINOL/diaminocyclohexane complex corresponding 
to 99.6 assay wt% of the 1:1:1 complex of BINOL, diamine, and toluene.  The assay adjusted isolated yield is 80%.  Sample was 
taken for chiral HPLC analysis.  The sample showed 99.65% of R-BINOL and 0.35% of S-BINOL (99.3% ee). 



 

Figure S1: Reaction Setup for Resolution of BINOL. 

 

  



Table S1: HPLC conditions for BINOL.  Spectra of R and S isomers of BINOL 

Column Chiralpak IC, 5 µm, 4.6 x 250 mm (Daicel Chiral Technologies, Part No. 83325) 
Wavelength 265 nm 
Column Temperature 40 °C 
Column Flow 1.3 mL/min 
Acquisition Time 8 min 
Isocratic Elution Hexane:2-Propanol 90:10 (v/v) 
Injection Volume 5 µL 
Retention Times ~4.5 min (R-BINOL), ~6.0 min (S-BINOL) 

 

HPLC Chromatogram of R-BINOL: 

 

HPLC Chromatogram of S-BINOL: 

 

HPLC Chromatogram of Supernatant after 1 hr of aging: 

 

  



HPLC Chromatogram of Eluent from Flash Epimerization at t = 0: 

 

 

HPLC of crystallized R-BINOL: 

 

  



Batch Resolution of MRTX1719: 
Description of Batch crystallization. 
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rac-MRTX1719 (1.0 equiv) and Boc-D-Phe (1.1 equiv) were allowed to dissolve in EtOH:water (90:10 v/v, 
12 V) at room temperature. The resulting supersaturated mixture was seeded with 0.5% w/w of MRTX-
018931 (MRTX1719 Boc-D-Phe salt) and equilibrated at ~22 °C until selective crystallization of 
MRTX1719 Boc-D-Phe salt (MRTX-018931) was complete while the supernatant became enriched in the 
undesired enantiomer salt (MRTX-018932). The crystalline solids were separated by filtration and 
additional reslurry in aqueous EtOH (85:15 v/v, 10 V) was performed to effect additional chiral upgrade 
(target: ≥95.5% enantiomeric excess [e.e.] by chiral HPLC). The mother liquors consisting of a mixture 
of MRTX-018932 and MRTX-018932 in aqueous EtOH were thermally racemized (target: <20% 
enantiomeric excess [e.e.] by chiral HPLC) at 70-80 °C for 24-48 h. Additional crop of MRTX1719 Boc-D-
Phe salt (MRTX-018931) was obtained by repeating the aging and reslurry as described above (target: ≥
95.5% enantiomeric excess [e.e.] by chiral HPLC). Drying of the resulting crystalline solids at ~45°C 
afforded MRTX-018931 as off white solids in combined 60% yield (first crop: 37% yield; second crop:  
23% yield). 

  



MRTX-018931 – 1H NMR (d6-DMSO) 

 

MRTX-018931 – 13C NMR (d6-DMSO) 

 



MRTX-018931 – 19F NMR (d6-DMSO) 

 

 

Table S2: HPLC conditions for 1719. 

Column Chiralpak IC, 5 µm, 4.6 x 250 mm (Daicel Chiral Technologies, Part No. 83325) 
Wavelength 265 nm 
Column Temperature 40 °C 
Column Flow 1.3 mL/min 
Acquisition Time 8 min 
Isocratic Elution Ethanol (0.1% Ethanolamine):Heptane 90:10 (v/v) 
Injection Volume 10 µL 
Retention Times ~9.7 min (MRTX1719), ~7.4 min (MRTX1273) 

 

  



Continuous Resolution of MRTX1719: 
Racemic MRTX1719 (92.4 wt%, 10.82 g, 21.5 mmol) was suspended in ethanol and water mixture (EtOH:water 98:2 v/v, 100 
mL) in 100 mL EasyMax reactor. Solid Boc-D-phenylalanine (6.25 g, 23.6 mmol, 1.1 equiv) was added and the resulting thick 
slurry was agitated at 600 rpm using overhead stirrer at room temperature. Within 10 min nearly all the solids went into 
solution affording a thin yellowish suspension. Thus obtained supersaturated solution of MRTX-018931 was seeded with 
crystalline MRTX-018931 (78 mg, 0.0050 equiv) and allowed to equilibrate with efficient agitation at room temperature. After 
~16 h thick slurry of crystals was obtained. Analysis of the supernatant by chiral LC showed 91.5% of MRTX1273 and 8.5% of 
MRTX1719 (83% e.e.) with MRTX-018932 at 39.7 mg/mL (equilibrium solubility of ~40 mg/mL) and MRTX-018931 at 3.7 mg/mL 
(equilibrium solubility of ~4 mg/mL). Having confirmed the mixture is close to equilibrium SPACEDKR process was initiated. A 20 
µm stainless steel HPLC filter from IDEX was immersed in the crystallization vessel (100 mL EasyMax reactor) containing thick 
slurry of MRTX-018931 in ethanol water mixture.  It was connected to a Syrris Asia Syringe Pump by 1/16” O.D. PFA tubing 
(0.03” I.D.).  The pump was connected to a plug flow reactor made from PFA tubing (1.5 mL, 1/16” O.D, 0.03” I.D.).  The outlet 
of the plug flow reactor (PFR) was connected to a 250 psi spring-loaded back pressure regulator from IDEX.  The stream flowed 
out of the bpr and back into the crystallization vessel.  The plug-flow reactor was immersed in mineral oil heated to 160 °C.  The 
pump driving the recycle loop was operated at a rate of 0.75 mL/min, and the recycle was run continuously for 14.5 h.  
Intermittent HPLC sampling was conducted.  After 14.5 h the productive phase of SPACEDKR was completed as indicated by 
nearly identical supernatant concentration of MRTX-018932 and MRTX-018931 (5.4 mg/mL and 4.3 mg/mL, respectively).  The 
slurry from the crystallizer was filtered.  The filtercake was thoroughly deliquored and air-dried to afford technical MRTX-
018931 as off-white powder in 87% yield (14.43 g, 94.2 wt%, 90% d.r., 98.0% LC). Additional reslurry in aq EtOH (EtOH:water 
95:5 v/v, 10 V) for 6 h with temperature cycling (20-40 °C) upgraded the chiral and achiral purity (96.6 d.r., 98.5% LC) at the cost 
of 5% product loss to the liquors. 
 

 

Figure S2: Reaction setup for Resolution of MRTX1719. 

  



Racemic MRTX1719 input (achiral LC) 

 



 



 

  



Racemic MRTX1719 input (chiral LC) 

 



Supernatant at the end of SPACEDKR (achiral LC) 

 



 



 



 

  



Supernatant at the end of SPACEDKR (chiral LC) 

 



Technical-grade MRTX1719 (achiral LC) 

 



 



 

  



Technical-grade MRTX1719 (chiral LC) 

 



Upraded MRTX1719 (achiral LC) 

 



 

  



Upraded MRTX1719 (chiral LC) 
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