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Synthesis Process Optimization of Larotrectinib
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Abstract: (R)-2-(2,5-difluorophenyl) pyrrolidine and 5-chloro-3-nitropyrazolium[ 1,5-a ] pyrimidine
were used as starting materials to synthesis larotrectinib by amination, reduction, acylation with phenyl
chloroformate, and finally reaction with (.S)-3-hydroxy pyrrolidine, the total yield was 73.34% . The
structure was characterized by 'H NMR, IR and ESI-MS. Meanwhile, the factors affecting on the syn-

thesis process of the intermediate and target compounds were discussed.
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5.36 ~5.35(m, 1H), 3.99 ~3.98(m, 1H),
3.82~3.80(m, 1H), 2.52 ~2.50 (m, 1H),
2.12~2.10(m, 3H), 1.72 ~1.71 (m, 1H);
ESI-MS m/z; 436. 7{[M+H] "},

(4) hiBEJe (1) Ba L

FREL6(2.12 g, 4.9 mmol ) & T 20 mL £, 1%
H AR (0. 132 g, 1.5 mmol) o Z R
T E 60 °C, S 2.5 h(TLC Y5l o B
e, HARR W B =R, I A MBI R (0. 135 ¢,
1.4 mmol) , E iR HEHE 3 h (TLC W), 7£ 0 C
LA 10 mL IE BEGE, I AE B IR T 4k S B
UL b A R OB L A AR Az filk, ug D
M3 %3 mL) IBREHWR (LB S IEPSE = 1/1,
V/V) Uk, TSR RIE ) (1) 1.95 g, i
93.20%, m. p. 217. 5 ~219. 3 °C;' H NMR
(400MHz, CDCL,) &: 8.24 (s, 1H), 8. 11 (s,
1H), 7.27 ~6.72(s, 3H), 5.92(s, 1H), 5.30
(s, 1H), 4.50(s, 1H), 3.88 ~3.57(m, 6H),
3.54(s, 1H), 2.48 ~2.46(s, 3H), 2.10 ~2.00
(m, 4H); IR v 3293.02, 2972.45, 2874. 10,
2348.77, 2289.31, 2114. 64, 1645. 52, 1605. 55,
1487. 16, 1443.96, 1387.97, 1180. 61, 1103. 53,
779. 64, 612.88 ¢cm ™' ; ESI-MS m/z; 429. 4{ [ M +
H]"

2 HR5ITR

2.1 468

7E 4 B4 o A, ek R N N-— 5
I3 2 WA R AR 0, g B[R] 48 K S A BERAS
i, A5t A 7 AN B o AR SCTE M BEAl 1
AT T HAR A ekt | SR FH = R iR 7, 53
BREY N N-Z— RN G REAH L, = S R A 1 B,
S AL SRR R A R o AR SCREBEAS [R] (1) A 1R )
P alA 4 R SE R HEAT T 58, MR A A
AN B E AT B, AR IR (A i £
77 i B ARG s XY R BE AR S R R I, B A
K, B8Rk, IR AAR S = O et 4
R 7, ISR 92.49%

2.2 5894

TE5 (4 B R v, SCBRT SR B RS-
B JEARZR AR SCHE LAt BB AT T AL it
RV BE B - A B3 JEUR 2, 5 SOk Y B A -2

RS S AT H i T SRR P A T X%
GO > T A A RO SR T . Wy
BERS S (U, F Zn BSIORTLEAT T %48, 70 1)
AL AT RE BRI 4 eq.

2.3 6 #A R

15 6 A B, e 6 AR, i 1%
il S8 AR R A, B EORE S 5 R IR
Pk (4 BE 2K LT PP ] 1A 6 WO A2 IR o Tt S R
ARBEFT 5 LB R I, 6 BRSBTS R [
g, (HY)E0R S 5 RRIEBR A EE /R Lo 172
5,6 AR ARG . 400 AT E A D DY 2 R A
SRR A A3 I, DT 4R 5L § S 58 4 )
B ABLJE A S ISR 2R S I Y S P TR K g )
Z, TR YL, 6 RIUCR T B
1, JEURE S 5 5 I R iR 1) e HEFEE AR O 171,55
I, 6 HCR A 90. 80%

2.4 184

(1) SR EEXT 1 CR A 52

Bifi A S 7l B T T i, 1R SO 2 B S
IE RS fERNRE R 60 CHE,1 FIlk
I (93.20% ) o I AT A F A RO T AR
T 60 CH, TR 50 0 W i, 2 BUR N IR AR
B TERVIRIE R T 60 C b, W E T, S E)
PRI L 1 IR N R, IR N et
Lk 60 °C,

(2) JREERFRIRE 1 IR ) 5

L DMF 1 DMSO ki i, R 4 g, (5 T
AP A = DMFE 1T DMSO 3 5 45 8, AN 5 [\ i, HL
XPIREETG Y R, AN E ik . LA THF SHEFIE, 2
SO )R, SR A . L DCM A FI e, i T
TR, JRUREZE DCM. i (1) 355 ff 1 35 25, W%
W LA, AN S FH EtOH g i 71, J5URE A fi P
AEXF A G, N P 3858 4, 3 700 S Ui, Wi
92.90% .

3 &g

PL(R)2-(2,5-Z 50 Fk ) Mg e F1 5-54-3-
T EEIEIE[ 1, 5-a | W IE NS o JRORE, 22 Ak b
J P S T BRI AL 5 5 (S) -3- RSkt g
B SO AR JE AR BRI e o R R ISR A Ok
SR, BV AL SR IR 0] 1 EF AM 2500 SRR 2R A
B9 Zn AR I H 5 JEORE S 5 S R R 1Y)



9 1t

B

TR 1L B e i L AL

— 789 —

JEE IR U e foe 27 il BNV ) 55 BN BE R4 T 4L
A58 T R T 24T A bRk 4 1945
R 0 = LM A P TR S 1 et Zn B A
JEORHE 4 eq. s A RPN 6 (50K S 5 s A
PR AR R H o 1/, 55 fE & i B 8 e 1 1Y
ARG R R, VPR EGOH S, etk S il B
60 C,

57 3Lk

[1] SCOTT L J. Larotrectinib; First global approval [ J].
Drugs,2019,79(2) :201 -206.

[2] LAETSCHT W, NAGASUBRAMANIAN R, CASANOVA
M. Targeting NTRK fusions for the treatment of congeni-
tal mesoblastic nephroma [ J ]. Pediatric Blood Cancer,
2018,65(1) ;:€26593.

[3] SHUKLA N, ROBERTS S S, BAKI M O, et al. Suc-
cessful targeted therapy of refractory pediatric ETV6-
NTRK3 fusion-positive secretory breast carcinomal J].
JCO Precis Oncol ,2017,1:1 -8.

[4] LANDMAN Y, ILOUZE M, WINE S, et al. Rapid re-
sponse to larotrectinib( LOX0-101) in an adult chemo-
therapy-naive patient with advanced triple-negative se-
cretory breast cancer expressing an ETV6-NTRK3 fu-
sion[ J]. Clinical Breast Cancer,2017,18(3) :267 —
270.

[5] DAVISJL, LOCKWOOD C M, ALBERT C M, et al.
Infantile NTRK-associated mesenchymal tumors [ J].
Pediatric and Developmental Pathology,2018,21(1) .
68 —78.

[6] NAGASUBRAMANIAN R, WEI J L, GORDON P, et
al. Infantile fibrosarcoma with NTRK3-ETV6 fusion
successfully treated with the tropomyosin-related kinase
inhibitor LOXO0-101 [ J ].
2016,63(8) 1468 - 1470.

(7] B, KNSR, 5 T, 5. 385 #0%  & MOF-5 Al
Zn-BTC B HA A A3 AT KA [T ] PR PR Tl R
#,2019,41(06) :627 —631.

(XU G, LIUY Q, CHANG R L, et al. Preparation of
MOF-5 and Zn-BTC with solvothermal method and

Pediatric Blood Cancer,

their catalytic synthesis of chalcone [ J]. Journal of
Shenyang University of Technology,2019,41(06) :627
-631.)

(8]

[10]

[11]

[12]

[13]

[14]

[16]

ZOU M, JIN B, LIU Y R, et al. Synthesis and biolog-
ical evaluation of some novel thiophene-bearing quin-
azoline derivatives as EGFR inhibitors[ J ]. Letters in
Drug Design & Discovery,2019,16(2) :102 - 110.
RICCIUTT B, BRAMBILLA M, METRO G, et al.
Targeting NTRK fusion in non-small cell lung cancer:
Rationale and clinical evidence|[ J]. Medical Oncolo-
gy,2017,34(6) .105.
BERGER S, MARTENS U M, BOCHUM S. Laro-
trectinib ( LOXO0-101) [ J]. Small Molecules in On-
cology,2018,211:141 - 151.
DRILON A, LAETSCH T W, KUMMAR S, et al.
Efficacy of larotrectinib in TRK fusion-positive canc-
ers in adults and children [ J]. The New England
Journal of Medicine 2018 ,378(8) :731 —739.
HAAS J, ANDREWSS W, JIANG Y, et al. Substi-
tuted pyrazolo [ 1, 5-a ] pyrimidine compounds as
TRK kinase inhibitors; US 8513263 P].2011.
Bk, R4, KR, 5. NP R e G UK &
P [J]. v 259422235, 2019,29 (4) :325 -
328.
(QIU X H, WANG M J, ZHANG M H, et al.
Graphical synthetic routes of larotrectinib [ J ]. Chi-
nese Journal of Medicinal Chemistry,2019,29(4):
325 -328.)
TR, XNER, 24,4, —F Larotrectinib (1] 4%
J5 v B A [l fA : CN 107987082 A[ P. 2018.
(JIM, LIU HD, ZONG X, et al. The invention dis-
closes a preparation method of Larotrectinib and an
intermediate : CN 107987082A[ P].2018. )
G IR, T RPER B AF. TR 4-IRUROR e g e
AT AW B RS U R R RIS [T ] B Ak
2#,2018,26(06) :389 —393.
(JINZ S, FANG S H, ZHAO Y, et al. Study on
synthesis and antitumor activities of novel 4-substitu-
ted anilinoquinazoline derivatives [ J]. Chinese Jour-
nal of Synthetic Chemistry, 2018,26 (06 ) : 389 -
393.)
e, T, FF, A5 SRREw RG]
A ik ,2013,21(04) 1505 -507.
(YAN Y, WANG C, ZHOU L, et al. Synthesis of
erlotinib hydrochloride [ J ]. Chinese Journal of Syn-
thetic Chemistry,2013,21(04) .505 —507. )



