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(54) Title: NOVEL PRODUCTION PROCESS FOR MACROLIDE COMPOUND
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(57) Abstract: The invention has been achieved as a result of intensive studies of a production process such that a macrolide com-
pound (II) useful as a pharmaceutical can be produced efficiently at a high yield and a low cost and can be stably supplied. The
inventors found that the above object is achieved by using a macrolide compound (I) (for example, tacrolimus) as a raw material, and
performing Wacker oxidation with the use of a dialkyl sulfoxide, an alkyl aryl sulfoxide or a diaryl sulfoxide as a solvent, or with
the use of a palladium complex containing a dialkyl sulfoxide, an alkyl aryl sulfoxide or a diaryl sulfoxide as a ligand. According to
theproduction process of this application, it becomes possible to stably supply the macrolide compound (IT) from the expensive raw
material () such as tacrolimus efficiently at a high yield. Thus, it is an industrially very useful process and can provide the macrolide
compound (II) which is very useful as a pharmaceutical.
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(IR,9S,12S,13R,14S,17R,18E,218,23S,24R,25S,27R)-1,14-2 LR 0¥ 3 -12-{(B)-2-[(
IR,3R,4R)~4-EREF 3 -3- ARF T 7 aA~F I L]-1-AF )LE = )L}-23,25-F AR
-13,19,21,27-7 b T AF -17-2-AF V7 a’ /)L)-11,28-U 4% H—-4-THF R 7
1[22.3.1.0 A7 Za4-18-1.2-2,3,10,16-7 hF 4 (k& # (1la)) DA
[1k:6]

N—AF e alR§1(350ml) | ka5 (Ia) KFa# (70g) =i TEMEL, 20
AFRIRIZDMSO (35ml) | PdClZ(S. 8g). CuCl(2. 1g) ZFiEEIZTIA -, 28

ThZE 31 CTRIGRA PN ZERIE R 2 (TFE WS T2 M5, /K (63ml) ZEEENC

ST TINA., ORI L 72, RO THURIRA M Z B —F /1 (630ml) IZTHIRL
\ AR KEEIR . EE KB IO A TSR Lz, Bk B2 TIEfEL
THRDEEGT-, ZOMRDE LSRR (Z A A7 CREPEIE) HP20SS
)420mlZ FFEL AT LTTRRLE B 7R ok=1:1), TEDT7 T 73
Y OERET BN NE ESN e RbETHZER TRMEL., BRI HiR T L7
00mlZANZ THIRLTz, 73R LIgZE 2R CRM L2, 34°CDAK2100mlIHiz

N, FHRE TR ML | ARtk E 8 (ITa) ZILERS B 7, RElEEL | /K210

mlZTHEFE  BERRL TR E ) (ITa) 58. 2821572,

Ehif2 (Ex. 2)
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[0042]

[0043]

[0044]

[0045]

N—=AF A ERIR e DORDVIZDMSO% Ao IAMI, EHEFI1EFERD 5 TR
INEAT ST, G DMBRI I TR0 oT,

FHE 3 (Ex. 3)

D DMSOZFNE T, 2) PACL OfRPYIZ, PACL (DMSO) & e ZL LS,
Eha 1 LRIBRD TTE CRIGE T 0Tz, BUSH DI ThiahoTz,

Ehifsl4 (Ex. 4)

N—AF a4 (10ml) 12, {bE% (Ta) KFnd (2. Og) Z=IRICTHEAFEL,
DEFEIRIZDMSO (0. 095¢), PACI (0. 108g)\ 1, 4—~% /(0. 199g)
FRIBEICTNATZ, ZBRAET . BRTELLLNS, /K (2m]) ZEHKEICS T
THNA, 22F RIS SE Tz, OBk DLEIIIT O T,

Ehits]5 (Ex. 5)

N—AFAErIRH (350ml) | fbE4) (Ta) KF1# (70g) & Z|IRIZTHEML, 20
BRIICDMSO (6. Oml) | PACI (3. 8g), CuCl(2. 1g) ZFIREIC TR T2, 3
07)ZE 33 CTHINEB W RTER 2 ITHFBHE TR0, 7K (49ml) - EIT
SITTTMZ., TR L 72, RO TRUSR A YA BEEE = /1 (630m) IZ TARL
\ AR KEEIR  EE KB I ORI TR L BT CRMEREL THRTL. 7
gu e, ZOMR1S. 0gZAX ) — NV IKESIRIZIEBREL . B RAEE (F A v A4 (
BERFEE) HP20SS) 90ml% FHE L= 7 A TREIL: B 7' 7k=1:1
) o TTRDTZ 7 ar DWEIRET B BB ESNRRDETHZER TRMEL., IR
FEIRICEERE = F /L 1 50mlE N % TR LT-, 23R LB A BE2E H CIBMEHLE LT
K14. 1g557, BONIZIEKL0. 0gh A% ) — NV KEERIEREL T4, 34 CTDK
320mlFZHAN, FREEE CLIFEIEFRL | R Ib 6% (Ha) 2B S W7, RETEE
L, KR32mlZ T4 | JBERR L TR b &9 (ITa) 9. 02g%157-,

L1 (Re. 1)

N—AF L RIR L H (150L) IZ{b& 9 (Ta) KT (30. 0Kg) & iR TAREL
ZOWMRIZPACL (1. 6Kg), CuCl(0. 9Kg) BLUVK (1. 3L) Z[RIREIZTMA
2o 207529 CT22R IR L TRINIREWICZERIM AR X ITFBS iz, IRV
CTRIGIRA YA FEETT /L (270L) I TR, B KER, EEHKBIOHAK
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[0046]

[0047]

[0048]

(CTHEEL, HZE T CT180LETIRMEL 72, ZOWMEIRE 7 LI BIE300L A FEIH
LA T M TR (B BE R =T V) , 75735 OWIR%30LETHEZEHR T
BAEL, IREE ST, ZOMRMEELGRNAE R (XA A7 R ERFEaE) HP
20SS) 210LZEFIE LIz AT M TRELT OB BKAZ ) —/WVBIK) , 75733
VDRI EAZ ) — VIS ESNK e D ETREHCRBMEL , BAER I FRR =T L
B00LZEMA THK LTz, /iR LI aE 22 THRMRIZRDETIRM L2, 30CD
KOOOL HZIRAN, [RNRET1. SRMIRFRLT-, IRz I8BL . /K9OLIZ THEH4
IERLER L THERR kB9 (TTa) 15. 08Kg& 457z,

L2 (Re. 2)

N—AFAEBRYR U ORDVICDMEZE AW LA, sG] 1 & [FRED 51 TG
{7 5T, RSB ORI TIRh -7z,

FEREUTOELRT,

(1]
RA AP HP

Y A B Y A B Y A B
EXA 92.0 1.1 0.4 X X X 79.2 1.0 0.2
EX.2 89.0 0.5 N.D. X X X - - -
EX.3 94.8 1.8 14 X X X - - -
Ex.4 96.8 3.0 1.0 X bt X - - -
Ex.9 94.6 25 0.8 X X X 77.2 2.2 04
Re.1 83.5 8.9 N.D. 61.3 1.4 N.D. 47.9 15 N.D.
Re.2 65.8 4.8 9.8 - - - - - -

ERaf51%, HAEE O—EE AN TFEL TWHO T, B EOMEBEIE
wELELT,

RA: FUSHE TR AP: 7R TR HP :HP20SSH R T iy

Y AR I ER (%)

A, B EBLEICREZRHTHRICHIE L AMiA, BOHPLCHER B 473D
18 (%)

— RIEE

X T AR

N. D. :fHsi s

FHEHI 1 NT 51T, ALEH (1a) DAERKEHI0% L LD EVEZRL, AHA
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[0049]

[0050]

[0051]

DAL DIRNTeD  TAIT B TREEZE K TE, SRR ERNEICL DN
BAAT->TH, K980% DEIETILAEY (la) 2 BHTENTET, EHHI2TIEA
I G (La) ZHBEL TOZRWDS, RFIA, BOERDBDIRNZ DD, FEfiH]
1B EARRICT AR TR A B WS TED, — 77T, HEHI 1%, BSR4k
&) (1a) DAERFE TITERHIL 10%FREDELNRND, RHPADERI L
DT, TAITFERTRENLELRY k897264 (ITa) LRI, 50% KT TH
-7z,

HPLCHIE $44F

FEHT L XTerra RP18 (B $&FHIE) (Waterstl4)

BI#2 5 um, £ 4. 6mm, £ 150mm

BEIME U ERERRER (pHS. 0) (55%) /T ER=RIL (45%)

U BEHEARMERR (pHI8. 0) 1%, VI BR/KFE Z AU L7, 42g% KILICIEN LI, 1
0%V BEE NI Z CpHES. OICFHEEL TIERRL 7=,

iR :0. 9mLmin

RHEERE  :220nm

A7 LE8E 58T

EAR :10uL

TRFFIRF ]

{bA# (la) : 412, 55

tA4 (a) 1592657

AR

B KI285)

FEZE B ORI ek

XD TRENDLEWIE, FRIECRTEA, PR A ECE I IR ER K Y
PEEBTREFEL THRAR LA ThHS, (L& (La) 1%, EMmHFIEL TH A
ThHF# 1) LA (Tacrolimus) ((LE# (1a) ) ZWackerBR{LL TIHH LD Z LD
HNTND, Z7al) LA EMZRBEEEAEEY THHO T, IRPRLEAAMNI G2 5
BT REW, REAFELIL, (LG (D 2>bWackerfB (LI Z0bA# (1) % &
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TEHFEICBNT, BEEL T, DT AF VRV, TAXLT U —/LR/LR
FURNEUID T — V2V RFREREZ R OSD, L, e LT, T F /LA
NIREF VR, TS TV — V2RV R I D TV 2V RS REEAFUANL
FELTELNTUY LGEEEHWAZ LT, INEFIEN R L, bE8 1D 04
ARG A L5282 R LT, £ORER, 2ANA, 1EEH TR LEY (1D D
TR BHEE T 2 D TH D,
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[1] = (D)
k1]

TEINDEY., EOEBERMEITF ORI ZHCHFR CTEAE AL NI
L, D)
k2]

OCH, (n

OCH,

TRENDEY, F OB EI 137 DR FHI TR CEAE A RIET 5
BEIZBWTIBRELL T, OT ARV ZVRF VR, TAFATI—/LALRFUR

NI TV /VRVRFREER WG, RO Xk, "IV AL LT, ¥
TNV AVRFL R, TR TY—)LRAVERS R I T I — /L AL RE Y
NEZRAFELTE T VT ML WD Z L2 M E T2 E 8 (1D | Z D%
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[2]
[3]

[4]

[5]

6]

[7]

8]

[9]

[10]

[11]

RN FI2 132 DRSPS TELEDBE 1%,

BRLBUS D WackerB8 (L Th% | FFRIELCFRE DO RLEE T IE,

WL T, T AXRNAANFFX VR, TAFATI— VAV FRF U RE I T
—NVANRFVNEE VST LR T O RIH 2RO BIETTIE,

DT NFIVZIVIRF VR, T LT — )L 2ZVRF R I T U — LA LR
VNEEKREDRAEEC, BICITFEL LI/ Lo | N ICEREE RIFET
LAY (D BIOLEY ID \E LB B2 N TR S E WA 2 o2 Rl
DFERIESICELEH O BLE T,

T NAFRNAVRE LRI, TV T — VLIRSV R TV T — VA VR
VBT NTUY LB L C2fE RV L EH WA T L RS SRR TES T =
AR OBIE A,

INTGUTT IS Pd(CHBCOZ)Z‘ Pd(CFSCOZ)Z\ PdC12(CH3CN)2‘ PdClz\ Pd

={11g

Cl (PhCN) . PdCl (Ph P) . Pd(BF ) (CHCN) ./ S7YTAD /A —Hr X
INTUULAD B EVR T AN THLEREITIESICFREHORIE T,

1A LE2REL B, ISCEREZ RIFS T e (D BIMeE9 (1) (2
L7, DME, YAF VT RRTIR, Bilig, AZ /) —/V =& )—)L TRotRua
772 N=AFAERIR VR ONF Y AFVRRRY 7 N T IRDGRIRENLHEE
CHHIEREATIE6IZEERMOBE T IE,

NGV LAEELE LT, TRV RVRF R, TAXAT IV AVRE N
AFTZT V= VAR AR F L TE D STV U A TH L LA R s
T HEERIAICELEMOBLE L,

DT INF VAR R T T — )L ZVRF R T T U — LA LR
URBERALALLTED/ITVY LM, PACL - 2DMSOTH 5 RKIABIZE
HOBLETTIE,

EIEEL U TREE L2 Lo, KIRICEREL EFSTa® (D BL L
E (D ZHE LT LK E DIR BV A D58 RIAS IT I e # D & 7k

VA LIT2f L Lo RISICERZEL RFS T e (D B X 0MbE4 (1D [I1E
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UTZESBEAS, DMF, YAF AT R/RTIN, BRiR, AZ /) —/v, =&/ —)v THTERE
752 N=RAF ARy R OINF P AFVRRRY 7 )T IRPOEIREN D
BTHLEFFRELOICERHOIETT ik,
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OEFIZ OV THER L=,
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