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Improved Synthesis of Olaparib
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Abstract; The synthesis process of olaparib was improved. Olaparib was synthesized including 2-carboxy-
benzaldehydereacting with dimethyl phosphonate to get phosphorus ylide, Wittig-Horner reaction with 2-fluo-
ro-5-cyanobenzaldehyde, hydrolyzation, cyclization to get the key intermediate 6, chloroformylation and reac-
tion with 4-cyclopropyl carbonyl piperazine. The structure was confirmed by HRMS, 'H NMR, and “C
NMR. The process was improved including the preparation of phosphorus ylide, Wittig-Horner reaction and
acylation. The result showed that the yield of the 5 steps was 38. 9% (2-carboxybenzaldehyde as a benchmark)
which is a little higher than the yield reported in literature; the improved process has lowered the cost, short-
ened the reaction time and simplified the operation.

Keywords:  phosphorus ylide; dimethyl phosphonate; 2-carboxybenzaldehydereacting; Wittig- Horner reac-
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1.1 X&FE5EF

Q Exactive B 543 #E i i% (¢ (3£ [E Thermo Scientific 24 7]) ; AVANCE AV-400 BIAZ f FL 4R P 5%4%
(% 1+ Bruker 24 7)) ;X-5 ﬁ”ifnﬁl}ﬁ)ﬁ\{ﬂ"XEW(%XW%“W%%%EE AT 1)) 5 1200 B i35 ROBAH €435 4L
(DAD #5025 . 56 E 2 HE A FD.

PR IR H B (RG, B3k 35 350 24 DD L 2-960-5-H e B ORI (RG L o8 78 AR B 25 24 |DD . AR5
78 73 A 4.
1.2 RWHIE
1.2.1 RisbaRege . BRMIEHA ML, E 1R DISBRILKEF LS 2) BFE
5 IR — WA RN AR B T (3 AR -1, 3- A R R IR R I - - D B W R (I & 3). & Wittig-
Horner I K i IR G 15 3 2-950-5-[ (4-%0A0-3, 4- A Z /RS- 1O L PRI R B &9 5) b G
Y55 A-HNERERE (LAY 10465266 1. CERC10 R M A8 B m i HBTU CRIF = A
PN NG NN R RS SRR R $5) At DIPEA (N, N-— B\iﬁ%ﬂwﬂf 17 48 G SO o 7= W) 22 1 45 A

éEE /f’t ) izﬁ?% E"J HBTU ;Fﬂ DIPEA HOBOC N\J HCI EIOH NCNH
SRR A A oo oo T

Gyaifl . B 38,006,

o]
1.2.2 G-BAK-1,3-=AF %54 Oiéo - (j:é HKCLCN
NaOMe F
vk vl-1-35) & +ﬁx-—‘?ﬁg‘(3)é{’ +) & OCH? THF.Et_;N-

On MeOH, MsA
B H 4R (4. 56 g,0. 084 mol)
FATHEE (74 mL) i A BB 9 0
BEHE S 0 C IR ST ITA T N O
B — W OEE (9. 6 mL, 0. 099 r .
moD). W25 +20 min P AMHE A L
4% 2(10. 00 g,0. 066 mol), : o
30 min FHilE FE =L N 8 h. &
J& .35 min P2 A H i R
(MSA) (6.2 mL,0.094 mol) , i
P E WSS E T MAK (40 mL). I =4 42 (30 mL X )AL, 4 — A W k)2 i & sh Ak vk & b
s AW )E A TEK Na, SO, T8 2k 38 5 08 = W 4, 43 0 F 20 mL Ayl kAl 10 mL Z kYR % 15 3
8 [ 44 3(14. 25 2,89, 2%) A S h 95.5~97.3 C(Srlk[101H 89%) . I 4% 99. 66 % (HPLC
H—4k#). "H NMR (400 MHz,DMSO-d;) ,8:3. 61(d.J =8 Hz,3H),3.94(d,J =12 Hz,3H),5. 74
(d,J=8 Hz,1H),7.62(m,1H),7. 76(m,2H) ,7. 95(m, 1 H).
1.2.3 2-R-5-(3-AAR-3H-F X fokvl-1- A TP L EE (DM HE& a3 (10.00 g,0.042 mol)
SV T I I (60 mL) . FEMA = 2% (11.4 mL,0.084 mol) , #4780 FE. 2-95-5- H ik 3L 28 % (6. 16
g,0. 042 mol) I DU & Wk A . INA = Z e (5. 7 mL.,0. 042 mol) I& & Y41 5 i AR % W . 2 i 12 h.
Vol R 47 o A S K L L B DR HL T AR AR A 4(8. 95 2,80, 4%0) L AR 216, 4~220.5 C (3
BkL10128 96 %0) , i 435k 99. 40 % (HPLC IH—14ki%).
1.2.4 2-8-5-[U-BRR-BA-Z A AR AT O FTEIRTFR O GHE LG 4(7.44 g,0.028
moD) BT A 7K (40 mL) FA &4k 4M 7 (10. 7 mL,0. 139 moD) . FHEZE 90 C, /i 1 h, &I ZE 70 C.JmA
KA WEC19.0 mL,0. 400 moD) . R Jif 8 h, B 2 & ik, Jin AE Rt Eh MR A pH (£ W g, =W H SN
fik (20 mL) PR3 BT 13L& 5(8.80 g,99. 0% (CHR[ 101K 77 %), il & 438k 95. 0% (HPLC H—
fb3:). MS-ESI(m/2):321[M+Na . "H NMR (400 MHz,DMSO-d;).8:4. 36 (s,2H),7. 22~7. 27
(m,1H), 7.56~7.60(m,1H), 7.80~7.85 (m,2H),7.88~7.92 (m,1H), 7.98 (d,J=8Hz,1H),
8.27(dd.J,=4Hz,J,=4Hz,1H).,12. 61(s,1H).
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Fig. 1 Synthesis route of compound 1
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1.2.5 2-R-S5[U-RRB34-ZAZRERA TR FTAIRTBRAULESH OO H & HETHRAET K
144 5(3.90 g,0.012 moD ¥ T H/K AW HE(25 mL) H 51 % 0 C 1848 Hb it A B BESL (4,20 mL,
0. 050 mol) , F il &= = Ik . W I i DMEF (- F 56 F ke ) » =5 3RO 4 b BT B 25 770 DAk &4 6.
1.2.6 FARAFEAGHE AW 7(17.0 mL,0. 214 moD 5 SOCL, (17. 9 mL,0. 246 mol) #£ §ii
FEAET LI 3 ho BEARIR B, OO 1E e 28 10 206 B OB 120~122 CHR 4y, Bl {54 8.

1.2.7 A-RAEBEERAE-1I-FRRTELSY DGHE& R%E-1-FHBRAMTE (16.00 g.0. 084
moD) LA & H g (150 mL) & i . SR )5 A = Z e (15, 2 mL..,0. 110 moD). BFRIREZE 0 CLAF 1818
WML A 8(10. 56 g,0. 100 mob). il i ¢ He T+ 2 % W 3 he W 4390 F 7K (150 mL X 3) i il ffk
iR SN AT (150 mL X 3) M AL R I (150 mL X 3) ¥k, To K B R4l 15 . 2L e Wk 4, Mt 1810 &4
F] 9(20.06 2,93.9%) 5 S K 115.0~115.8 C. MS-ESI(m/2) :277[ M-+Na]".

1.2.8 REFALFULEY 104 & AW 9(4.74 g,0. 018 moD) 5 Eh R —E AN FE W (24 mL)
FEVR A s ZE UL 4 b B0 o R 40 5 IR 1 R R R BNV MR pH (EL E 8~ 9. Bl e vk 45 L I A TE K 2 (20
mL) 5o U8 AR S U 4 A5 B A 10(2. 82 g, 98. 2%) A FL A AT — A By . ' H NMR (400
MHz,CDCl,) ,8:0. 74~0. 82(m,2H) ,0. 93~1. 01(m,2H),1. 70~1. 76 (m,1H),2. 83~2. 86(m,2H) ,
2.90~2.92(m,2H),3.60~3.66(m,4H).

1.2.9 RimpUesd Dos & Ha% 10 2K (70 mL) g, i = 2 M (5.6 mL) fl/b &
DMAP, B ZALT 0 CoRALE Y 6(2.85 g,0. 009 mol) ] ZJi§ (70 mIL) % i . i fin 2 5z i o » T
F L R 18 he WA IF A IK (70 mL) B, b B2 S A oR 5 pHAE 2 8, F1 R &1k (50
mL X 5) ZE I, ToK B B2 B T4 U MR A 1AL S ) 1KLL R SR CBRE LS & R BME &9 1(2. 15 g,
54.9%) JHE SN 176, 4~177.8 C,JRE /0% 99% L F (HPLC H—1k%). FTMS-PESI m/z: caled
for C,, Hy  FN, O, ,435. 182 69;found,435. 182 54;'H NMR (400MHz,CDCl;),8:0. 79 (m,2H),0. 98
(m,2H),1.76(m,1H),3.35(m,8H) ,4. 31 (s,2H),7.04(m,1H),7.33(m,2H),7. 75(m,3H),8. 43
(m,1H),11.81(s,1H). "C NMR (100 MHz,CDCl,).8:7. 73(2X CH,),11. 04 (CH),37. 69 (CH,).
41.78(CH,) ,42. 26 (CH,) ,45. 36 (CH,) ,46. 85(CH,) ,116. 19(CH,d, Jccr21 Hz),123.59(C,d, Jccr
20 Hz),125.02(CH) ,127. 14(CH),128. 26(C),129. 24 (CH),129. 55(C),131. 59(CH),131. 71 (CH,
doJecer 8 Hz),133.66 (CH),134.5 (C.d, Jeccer 4 Hz) 145,54 (C),156. 99 (C.d. Jer 246 Hz),
161.00(C) ,165. 25(C) ,172. 35(C).
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2.1 EHIZEGHMRKL

2.1.1 Ao 3 b mEMEA S SR AR n CEBERR — R ¢+ n ([BRIEFRHE 1
F 5] 52 07 B T % S0 38 52 Ml L 5 K. 1 508 o A 8 S I BF ) 3 by 52 0 i B2 2 UL G LR R SRR R TR
TR TR — FP TG 5 405 R B 2% R R 174 B R b Xt gl e ST AR R A g ), 5 SR NI 2 . el B 2 AT (O B TR
THES) t n (SRR =15 1 B S CR RS 87, 1%, 38 o MR 2 S0 2 8T R R ) [a]
FE%LI&%@?@%H@%%JD@ 3 B, B 3 WA R 8 h Hijﬂ%tlﬁziﬁ%%ﬁ 89.2%.

86 | 89.0
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o 82 B o
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Fig. 2 Effect of molar ratio on yield of product 3 Fig. 3 Effect of reaction time on yield of product 3
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2.1.2 et 4 th o m AL i Wittig-Horner W ALEE AT LLE H . W86 & 9 3 5 1 8 1
S PRI 2-550-5-F I S R G . 38 4o 0% B B A B L i B AR FRAIG T 15 °C Bl Sy 2 L S I B[] 47
i, |1 18 hH /b & 12 h, & BAL B P 46 ik 99 26 DL B (HPLC I3 —46 3% L e 80. 4 %. A HSC
BRARE Y 96. 0 VOB AK  H R A B AL AW 4 - T T — 25 0L 0 A3 B0 Fh Rk 5 4l B .
2.1.3 Aebdh 5 e e A X HSCIRL10 ], i 5 ok & 2l Ak 5 26 B 3k 99 0 LA Btk &4 4 it
F1 S FE BB R B pom AOK i 5 5K A R 4. ik HPLC W45 S it 82, SO0 8 h Ji o JFUREE 58
4 (SCHRC1002 18 ho. PRI, 47 J 1 S o Hsf I S5 7 ik e i 4l 3 R el ik 31 95 %6 A I (HPLC I3 — 4k i)
W3R 99. 0%, i T SCHR A I URCR (SCERLC10 2 77 %0).
2.1.4 febdn 1 89e R FMHmA LAY S B BALED 1A B RS, 5aY 10
A A AR 4 i HBTU Al DIPEA, 5 ik T HBTU Al DIPEA %5 5 5% 8 . 7= ) K 5 4li 4k 1 ik
SN AR R ) AR RN R AT T L. BT = S R R T AR R L HLUL AT MLAR (A5 S0 Sk A R
G R = A AL G Y 184G THAE  FRAR T A R SR N 48. 070 $2 w31 54. 0 %.
2.2 LWHER

A B BRLNA 8 28 8 43 HE TR L AR PR S0 R S R UE. FE A BB 3 B Bk 2 (T
B2 —HER + n(SBRFFEHE =1.5 + 1, RN A R 8 h R E S 89. 200 il & k&4 4 B AR
Wittig-Horner W WL Je i A it = 2 e SAG Y 3 NG » R 2-50-5- FF Bk BE ORI o i T %
WRIEAT o SN (R4 . T 2040 T K AR 5 25 4 g B ) el SCRRC10 10 18 h 4 % 8 hy R i
7707 HE R & 99. 020, 4l i 95 % LA 1 (HPLC IH—4b3%). A Ak &9 1 2R = e e R ai i Rt
JO7 AT R . B S ) B TR B v AR R i RO 5 T SR 38 9 (LI A 2 3.

3 HRIF

DLAR R L 2% B I AP0 7 o 1R — P i Ay S i IO 22 5 A0 SN A B T SRR L O G R L 2 kAT
TARAL. SIS Y 2 A R WA R AR A AR L R I S D R W T A A
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