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Optimization of iodination reaction for the synthesis of cortisone acetate
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Abstract: Cortisone acetate is a steroidal drug and an important raw

material for the synthesis of steroidal drugs such as prednisone. The [Bromine iodine solution}

preparation of cortisone acetate can be carried out in two steps: Q?EOOH l ) )
iodization and substitution reaction. lodination reaction is the key | — Oggﬁ
step. The maximum molar yield of cortisone acetate was 72.74% in 8SC Monoiodide Diiodide
the literature. In this work, the iodization reaction at C-21 position m

by using 21-deoxycortisone (SSC) as starting raw material and o~ oy

bromine iodine solution as iodinating agent was explored. The o Cortisone acetate
conversion of SSC to monoiodide and the exchange between Yield of cortisone acetate: 87.67%

monoiodide and diiodide were studied. The effects of molar ratio of

SSC to I» (bromine iodine solution), feeding rate of bromine iodine solution, extended reaction time and reaction
temperature on iodination reaction were investigated. The process was optimized in order to increase the yield of
monoiodide. The changes of monoiodide, diiodide and SSC were detected by HPLC. The results showed that there
were competition between the conversion of SSC to monoiodide and the continued conversion of monoiodide to
diiodide. When the contents of monoiodide and iodinating agent reached certain values, following continuous addition
of iodinating agent, the conversion of monoiodide to diiodide became the main reaction, which led to the increase of
SSC in the reaction solution. It was also observed that diiodide could be converted to monoiodide during extended
reaction process, therefore the yield of monoiodide could be improved. All the studied factors had significant effects
on the iodination reaction. The optimized conditions for the synthesis of monoiodide were as follows: molar ratio of
SSC to I (bromine iodine solution) 1:0.62, feeding rate of bromine iodine solution 0.33 mL/min (SSC 20 g), extended
reaction time 120 min, reaction temperature —3 ‘C. Under these optimal conditions, the molar yield of cortisone acetate
reached 87.67%, which was 14.93% higher than the yield of literature reported. This optimized process could provide
better economic benefits.

Key words: cortisone acetate; iodination reaction; technological optimization; monoiodide; diiodide

U#S: 2019-05-20, f&[E]: 2019-06-04, ML F: 2019-06-12, Received: 2019-05-20, Revised: 2019-06—04, Published online: 2019-06-12
EeWmB . EHE/KMT g bl G ia B X LIRS VBT H (Yh'5:  2017Z2X07402003); [E K QAR AHEES T BINH (9 '5: 21676272)
TEZE M XK1994-), L, BRIEBHETA, BEwag, Rk, E-mail: liuhuan@ipe.ac.cn; XIPESF, JEIREER A, E-mail: gfliu@ipe.ac.cn.

SIARER: XK, DB, XIS, BRER AT kA & B L s R T2k, S 2 TRE A4, 2020, 20(2): 205-212.
Liu H, Ma Z S, Liu Q F. Optimization of iodination reaction for the synthesis of cortisone acetate (in Chinese). Chin. J. Process Eng.,
2020, 20(2): 205-212, DOI: 10.12034/j.issn.1009-606X.219204.




206 %20 %

BRES AT RVAR & A P AL i 2 T 24K
ok, BBEAE, MERFH
1 PEIEKAA TR, BRI P95 710069
2. PERRE B R LRI G R 5 TR A%, L5 100190

. DL 20-BEAE AT HORA(SSC) A ERL . IRTIGBCATIUL ], B FL T SSC A N — Wb B — L) 5 — UL WA ELEE AR I SR
R, BET EEIRLE SSC/2 (VRMR) IRBR IR L . SN BT R S SR SR R 24 C-21 Ak R B sem,  DASRIE —idk
YA BRREA T S T2, SR e RO A S S A 3R — Bk . ) B SCC IRk FEAE . 45 W], SSC #:4bhy
— WS — PR A R B S 5 SO, LR N 45 o) 5 4 S N S A mT AR A o — e . AR —
Wi % (8 T2 59 SSCHl (BRI BE/R LE 1:0.62, JRIURCHIE £ 0.33 mL/min (SSC 20 g). J& £RAR IR R SET ] 120
min. JRBLEE-3°C o 1ZFAF REEER AT RA IR P25 BE IR W%y 87.67%, LU SCHRIE &1 T 14.93%.

RERIE: BARRETAOAN: BGERORE; TZAUfe; —len; ey

FESES: TQ467.8 XRAFRIRED: A NERE: 1009-606X(2020)02-0205-08

1 N A Y, KRS T ()2 HER~ Y Cal,
Tk, FECLIRYE, {GHIALOO T RN AL
A, RBERRREAR) 1S B KA BERN, fAEN
L, ZREERAERME RS, IR I(2). BT Bra /g A
A LR 106, BRIL,  BLIRBNE BRI RT K g
W&, MRAS R, TEATES.

B OE

TR P PR B — B B L S MR 2R 2, R A
FSCER AR 231, S Ak T R T4 ST AR K58 44 8 24 1Y) DR )
Ko BEEE AT (R RA A 7= R AL 2 A BaER T, DL 21
AT HIRA (170- 32 28 2 5 -4-975-3,11,20- =i, SSC)H J&
BE, SerE C-21 Ak AR A B AE s AR, AR T

TR A P A R R T RS () 1) SOk 2HI+Ca0-Calo+H.0 @
B KRG 1,818 BrM4-16050 |CI7-1914: ) Tk % H Cal2+Bra—>CaBra+l» )

(¥ AT (1) SR BB (12/Br, 1) R BEATR) - B 1

TH,C

O {OH
o o H;COCOH,C
o GOH o Monoiodide o “Og
CaO

E—— LHC CH;COOK

1 (6] E——

O 2 O QOH o
SSC
Cortisone acetate
O Diiodide

BIL R AT KR R 5 P 26

Fig.1 Synthetic route of cortisone acetate
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Fig.2 The mechanism of iodination reaction
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Fig.3 The operation process of iodination reaction
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