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£ #] 11 2-[(IR,2R,3R,58)-3,5- = #& & -2-[BR)-3-5#& % -1- ¥ % % 1%

X A2 # (XIX)

(R = E 2k L Mk (27.0% )iE B £ THF (90£ )+ H 4 47
%] -35° ° o A [3aR-[3aa,40(E),5B,6aa]]-5-(K F & & % )=~ & -4-G-&
K -1-3 M & )-2H-3% /% b2 7 [b]ek = -2-87 (XVII > J. Am. Chem. Soc.,
96(18), 5865-76 (1974), 7.4 % )4 THF (30E #)¥ 2 i& & 4 B B 4
HOR A M R R <35 0 £ 358 -40° F R A4 W18 BF o Ae
A B BR (1238 )R E g £ 20-25° % # 2.y B o jw A MTBE (50&

-16 -

AKERAHS AT EBERECNS) A4 (210X 2970 %)



1242551

AT
B7
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H)fe s B e Fo KA RGOZ )R EH MBS HS5H 42
>R A #AE LA KGOE)EE—KR REBEAEARRBRT RS
A ML P BE(7SE ) K (1.5% FH)Fe B A AL AP (4764 ) A B
HTIBHFE2INE - EARBRTREEBRESY - BREWu» sk K5
% 4+ )# MTBE (75% 4+ )= M - % B /48 A »A MTBE (2 x 50% #)
% R o Ak AR 09 pHOX B 8 GM)F 8 5| #9 120 #2500 0% - R &
M) vh B AL 44 88 Fo K 75 A MTBE (4 x 758 #)% B o & f# MTBE®

N

o

o

A M BosE BE An R (IM > 2 x S0 F )ik e o B BE S K R A
MTBE (2 x 50& )& % R - & 4 &) MTBEZE B 4 R 4 %| % 100
ESZMM O RBEAE KRS G295 )E KCOZTH)T 8 ER
—HEH - o Rk E & KEKEKOSL)E LT
BB (I00EF ) EHF -2 HZFMBAKMBALERCEM

XSO@%)E‘FIR"/\@?Q’JC BR . BS 3B 4y i@ 1B M K B BE A (8
104 )8 5§+ I8 i £ # B (30° & kB )T & 5 2 # 100 # 89

A o N T BT E (100 )RR &M £ RGO R KR A)
TR & B #4980 A o PT AR S AT A AP 21200 — b B Ae KRB R
A A2 eyt A 4 > mp= 105-107° ; NMR (d6-DMSO, 400 MHz) &
5.37-5.49, 4.61, 4.58, 4.06, 3.94, 3.76, 2.48, 2.35, 2.11-2.16, 1.8, 1.27-
1.51#2 0.94 ; CMR (d6-DMSO, 100.6 MHz) 5 174.48, 136.33, 131.21,
75.65, 71.40, 69.37, 53.79, 44.42, 4431, 37.80, 31.82, 31.64, 25.16,
22.49% 14.23 -
412 (3aS, 4S, 58, 6aR)->% &, -5-#& # -4-[(1E,3R)-3-#& % -1-F M
A& -2H-3 & 4% #F [b]"k 7 -2-BR (XX)
2-[(IR,2R,3R.58)-3,5- = #& % -2-[BR)-3-5#& & -1-F H £ 3 K % ]¢C
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& (XIX > B %] 11 » 2.55% )1 MTBE (100& # )% = £ 2 # (0.102%.)
— R IEHE  EH MBI GAINE REMNMANZTIE02EH)
o B R A A KGOZ )R ME — R RSB B K
KRB MNEBREARBERRT RE AE £FaLE4  NMR
(CDCl; » 400 MHz) & 5.58, 5.43, 4.88, 4.03, 3.92, 3.55, 2.8, 2.71, 2.3
2.5, 2.22, 1.9, 1.2-1.64» 0.89 ; CMR (CDCl;, 100.6 MHz) § 176.94,
136.79, 130.20, 82.41, 76.27, 72.78, 56.12, 42.34, 39.61, 37.05, 33.98,
31.60, 25.06; 22.52F2 13.94 -
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A5
B5

Wb AAEE (RBP4 B %A (LATANOPROST)Z 7 ik & F K4

AR AFET MY X (VLAY

HO ?OZH

HO W

(V1)
BROE B o b RE Y G4 — A EAMISS)-AT F R & FH AL

S (VDR (XVIIDZ 7 & R e (DR H B HER()-R = F

¥ J& % # %% (chlorodiisopinocampheylborane) % #& - R & & J& i &
WBEREEHSCHACZRE R QRS E DY RERS

th B A S Bl B AR e

% X EU 4% ( 592 47 : PROCESS AND INTERMEDIATES TO
PREPARE LATANOPROST

The present invention is a novel intermediate, compound of the formula (V1)

N
R

HO EH

(Vi)

and salts thereof. In addition, the invention includes a process for the preparation of a
15(S)-prostaglandin intermediates compounds (IV) and (XVII) which comprises (1)
contacting a the corresponding enone with (-)-chlorodiisopinocampheylborane while
maintaining the reaction mixture temperature in the range of from about —50° to about

0° and (2) contacting the reaction mixture of step (1) with a boron complexing agent.
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HO Cl?OzH i

(V1)
S
(1) Rs& -HF= Ry -H -
(2) R3.& -Hf= Ry -O-CHs 4w
G) RefeRy— Y R #HF XA RKN3-F4 L EX 2
# oAb F = @RURE B F| Rz E 4 -CH-CH-O-%n
A . AR ERRALEE LT SHE
P FEANEEAFIEZALO Y EFBE2HHTFEL G
g9 0 47 0 42 o 45 RIRRN-HAf A i 2 B @ > £ F R, » Ryfe
RiaME XA BRBEEC-CIu ik "o-F EAXFT A »wb ot
MC-Con EAM R Zabw » XF R foB-K T ik -
P FERANEEF2EAZALA Y REFB @ TFOmAE =T
i 2 vk e

P HEAEE B IEZIL A LA FRFREFE A

oo B B4 L & 2-[(IR2R,3R,59)-3,5- = & # -2-[(3R)-3-5&
AS-XAERAIEARAEICHE
—HEHBILESEHAV)ZISS)-TTF R F B M = 7 & >
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