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1. About tuberculosis

SERIOUSNESS OF TUBERCULOSIS

Tuberculosis(TB) is a disease due to the multiplication of tubercle bacillus in various organs.
It is still the greatest single infectius cause of mortality in the world.
Surprisingly, one third of the world's population are infected with TB.

NEW PATIENT | THE DEAD

WORLD 8 million 2 million

JAPAN 30000 3000

THE RELATIONSHIP TO AIDS U .
! AIDS(=Aquired Immunodeficiency Syndrome X4 R ERSIEBRE). !
' HIV(=Human Immunodeficiency Virus & F&BEEREL I 1 LX) '

infected T-cellsare ___ the immune system ___ susceptible to » Ssusceptible to
with HIV destroyed declines various microbe. TB especially

l 5.6 million people have been troubled with complication of TB and AIDS in the world. I

THE VARIETY OF TB

Tubercle bacillus is multiplicated not only in lung.
In lymph node, backbone, kidney and brain etc. (7% of TB patient)
TB in brain is most terrible.

THE LAW OF TB PREVENTION

The law of TB prevention in JAPAN was revised in 2005.

BEFORE AFTER
The regular medical The annual obligation for more .
checkup than 19 years old. Different by age and place.

Tubercullin reaction -cl)-lhde obligation for under 4 years Abolition




2. About anti-TB drugs
THE BACKGROUND OF ANTI-TB DRUGS

The discovery of SM, INH, RFP

s

A rapid decline of TB in many countries
(coupled with generally increasing
standard of health care)

V

The indifference to
the need for fresh drugs

The perception by the pharmacetical industry

that would be unlikely to generate
a suitable return on investment

V

A variety of changes in social,
medical and economic factors

%

The dramatic increase
in immuno-suppressed people.
(AIDS, cancer chemotherapy and
organ-transplant practices)

s

The resurgence of TB

V

The occurrence of
multiple drug resistant disease

s

The urgent need of new anti-TB drugs

THE VARIETY OF ANTI-TB DRUGS

(First—line drugs)
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In order to prevent an appearance of
the multiple drug resistant tuberculosis,

the patient use more than two first-line drugs
at the same time.

Treatment of first-line drugs resistant tuberculosis
and

Side effects of first-line drugs

——» Use several second-line drugs

INo development of new anti-TB drugs in the last 40 years I
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3. Current status in the development of the new anti-tuberculosis drugs

THE REQUIREMENTS AS A NEW ANTI-TB DRUG

1. No crossing-resistance to current anti-TB drugs

2. Novel action mechanism

3. Good movement in the body

4. Bactericidal activity against fission pausing cells
5. Unigue activituy against only Mycobacteria

6. No inhibition of other drugs activity

7. No excretive activity against other drugs

WHY DID MULTIPLE DRUG RESISTANT
M. TUBERCULOSIS APPEAR?

1. Incorrect treatment 2. Irregular taking

CANDIDATE DRUGS
1. PA-824 and OPC-67683
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[Nitroimidazole derivatives]

Chirontt (K) KIERBIZE

THE HOPE
1. Shortening the total duration treatment

2. Prevention and treatment of the multiple
drug resistant tuberculosis

3. Improvement of the tratment completion ratio

4. Reducing the total medical expenditure

THE DIFFICULTY

1. The dévelopment of new drugs doesn't always

bring in good return for pharmaceutical company

2. The existence of side effects

3. Stop taking 4. Genetic variation

# Only M. tuberculosis

# Inhibition both the biosynthesises of
protein and mycolic acid

# No cross resistance with existing drugs
# Bactericidal activity against fission pausing cells
# Low toxicity

# Concerns about the toxic potential of
the nitro group

# Possible to same administration
with anti-HIV drugs

2. Moxifloxacin (MXFX; Bay12-8039) and Gatifloxacin (GFLX; AM-1155)
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Moxifloxacin Gatifloxacin
[phase lllI]*
Bayer #t Fa % VS

(8—Methoxy—ﬂuoroquinolonesJ

MXFX

# Same activity as SPFX

# Already launched for the treatment of
respiratory tract infections

## No clinical data for TB indicaton

GFLX

# Higher Activity than LVFX

# * Phase lll-- as anti-respiratory tract infecion
drug



Quinolones
Discovery of nalidixic acid

fevofloxacin(LVFX)
ofloxacin(OFLX) o
ciprofloxacin(CPFX) [ fluoroquinolines
sparfloxacin(SPFX)

# No cross resistance with existing drugs

# Effective against the multiple drug
resistance M. tuberculosis

# No inhibition of other drugs activity
# Few side-effect

# The activity is weak comparatively

## Cross resistance between Quinolines
## Quick acquisition of resistance J

T~

Moxifloxacin(MKFX)

}8—Methoxy—fluoroquinolones

Gatifloxacin(GFLX)
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[Phase | ]
Johnson&johnson
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Planar hydrophobic moieties

Hydrogen-bonding acceptor
and donor groups

Rotation of
iransmembrane disk
and central staik

# Novel action mechanism
# Higher activity than INH, RFP

# Grately shorten the duration of therapy alone
(less than 3 month from 6 month)

# Compatible with existing anti-TB drugs
## No potential activation sites

They inhibit the biosynthesis of ...

Current drugs Quite diff y R207910
uite differencel:
T i G
perfect drug-like fc:lic ;rc]id < D/ (Adenosine
features Nucleic acid triphosphate)




4. Future of anti-tuberculosis drugs
1. DDS (Drug Delivery System)

SEEMEMHOD
BEOBLNTFYNY— (D%ﬁ

B ADT VY —

gﬂ%é%ié M. W AANET
ROERRE DERETTYIO)—

- C
YHY FOFIA

AR A BABDEENE. BIOBOSYEH
| ORE. ol L&

+/HF
FrhTen )w

: "f'-"%i ?‘eﬁ B

KWN&LMQMR%EM *
Bz &% v YT YRATFLOME

WRY—L: U RS S SEREER S/ n TN | DEOTE L dability
Good b|ocompat|b|||ty} Ideal carrier
WRELRL | .
YRR A
Liposome technology
0 gqéff;iqﬁééfffn 1) Tempeature sensitivity liposome
' 2) Membrane fusion liposome

1
26~1000F/ *—F b
($1.12 O AR A EIHE)

1) Tempeature sensitivity liposom

“ éﬁ&:ﬁ&%f i o
2 % g @ e @
(Y Heat gy"“ %ﬁsﬁ'{

Sfe o

g‘“’o ;}3“" ) °
ﬁ ¥ *»:é'? § §
3 e
N "ﬁd‘“’w“\y‘q, 2 %”,‘ f
o o g“":z::nw&"
t:‘ﬁ ° ? *

2) Membrane fusion liposome
[fuse with endosome]

[Directly fuse with cell-menbrane]




5. New method of tuberculosis diagnosis ~the alternative to BCG vaccine~

Current New
] \ ..
Protein ) Lipid
BCG vaccine Pure M. tuberculosis lipid vaccine

---weakened M. tuberculosis

' l

Tuberculin

---only M. tuberculosis protein extraction Lead to protective immunity
B AR S R THIARIC £ DI B ERBMD AN =X L ! A cell was infected with M. tuberculosis

|

; O O% " .. CD1 molecule united to lipid generated by M.
i tuberculosis

Lipid-specific T-cell activation
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QDAY= P TNT . Control over M. tuberculosis infection by 3 ways

C—)> M. tuberculosis lipid as a novel anti-TB vaccine is very useful !!

Application (New diagnosis)
Using M. tuberculosis lipid as antigen ----3 Antibody is detected in serum only Person infected with TB.

fmerit]

1) Using several M. tuberculosis lipids as antigen, TB diagnosis in very higher sensitivity.
2) Using lipid unique to M. tuberculosis as anitigen, the distinction between TB and infectious
disease by Mycobacterium avium-intracellulare complex (FESEMHNBEE) is possible.

3) Speedy and inexpensive.




6. Caprazamycin--a new promising anti-tuberculosis drug
6.1 Prospective action mechanism of Caprazamycins ~Based on that of Liposidomycins~

# Novel lipo-nucleoside antibiotics having

HO NH, novel chemical structure
HO- o) o # Active against only acid-fast bacteria

R2 o/ N O (¢ w 'MIC= 3.13g/ml (M. tuberculosis H37RV) ;

\ o M ! 0.05-0.07 wg/ml (MAC, cf; LPM 1.2-12.5g/ml) ;
R HOZCM? |

o HO OH # Isolated from Streptomyces sp. MK730-62F2
H idomrci .l - 2 _ |(emr| 2
fipos ns - R = H, R" = alyl or af chain # Showed a therapeutic effect in a pulmonary TB
caprazamycins : R* = fucose derivative, R? = aliyl chain model mice.

Figure 1. Structurc of liposidomycins and caprazamycins, naturally # So far, no toxity
occurring compounds with antbacterial activity.
# Unknown against fission pausing cells
# Very closely related to Liposidomycins.

It was proved that they inhibit the biosynthesis of cell wall of acid-fast bacteria.

Detailed biological study of Caprazamycins is now in progress.

However, The action mechanism of them is similar to that of Liposidomycins prospectively.
So, the action mechanism of Liposidomycin is shown.
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’ And maintain the form of cell.
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Fig. 2 Pnmary structure of bacterial peptidoglycan.




The process of biosynthesis of peptidoglycan

CYTOPLASM
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Fig. 3 Scheme of peptidoglycan biosynthesis.

CGileNAC

UnP-GleNAc

UMP

Amphomycin
Tunicamycin
Liposidomycin

’

t Uanslacase |
Mureidomycin
Capuramycin

Peptidoglycan

3. D-Ala-D-Ala are added.

. The synthesis of the amino sugar nucleosides

uridine-5'-diphospho-A-acetylglucosamine (UDP-GlcAAc)
uridine-5'-diphospho- A-acetylmuramic acid (UDP-MurAAc)

OH H
werdo © o O*r\Njo

0-P-0-P-0—\ o N__
AcHN R _\S_Z,

GluAMAC : R=H
MurAMVAc : R=CH(CH)CO HO OH

- L-Ala, r -D~Clu and meso-DAP or L-Lys are added.

(by respective ligases)
UDP-MurNAc-pentapeptide

. The transfer to undecaprenyl phosphate (lipid carrier)

Th issi f UM
€ emission of UMP Un-P-P-MurNAc-pentapeptide

. Connection of a residue of GlcNAc from UDP-GlcAAC.

Un—P-P—MlurNAc—pentapeptide
GlcMAC

. Translocation across the the cytoplasmic membrane.
. The lengthener of disaccharide-pentapeptide.

Un-P—P~h|4urNAc—pentapeptide

GlcNVAC
I
I\ldurNAc—pentapeptide

GlcNAC

8.The transpeptidation, the synthesis of cross-linking.
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GlcNAC
|
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GlcNAC
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P
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tipid-P-P-GleNAe-MurNAc-pentapeptide

lipd-P-P

(GleNAc-MurNAc-pentapeptide), |

=
peptidoglycan

Muraymycin

tipid-P-P-MurNAc-pentapeptide

UDP-GlecNAc

unp

Vancomyein

Liposidomycin inhibit on the first step of lipid cycle,
catalysed by transelocase Mra Y.

There is no commercial antibiotic targeted against

translocase |, surprisingly.

hipid--P-(GleNAc-MurNAc-pentapeptide ),

Fig. 4 Lipid cycle of peptidoglycan biosynthesis and inhibitors.




6.2 Total synthesis of Caprazol (1)

@Reductive NH, The difficulties posed by the synthesis are...
amination

1. The introduction of S-aminoribose moiety found
in Caprazol after construction of the
uridyldiazepanone moiety.

2. 8 -heterosubstituted caboxyl moiety would be
sensitive to basic conditions.

3. The construction of diazepanone.

— They planned to introduce the aminoribose
protected with an acid-libile protecting group at an

Me, early stage of the synthesis.

®Peptide coupling  Dwittig Caprazol (1)

Akira Matsuda et al, Angew. Chem. Int. £d. 2005, 44, 1854-1856

1) 1BX (2.5), MeCN CbzNH; (3),
2) Ph3P=CHCO;Me (1.2), BuOC! (3.05),
o) CH2C12 o) [DHQD]zAQN (0] 5), O
(—'{' 3) BOMCI (1.5), Na,COj3 (4), (—( K,{Os(OH)4] (0.15),
Y S N
v Y, CHyCl,/H0 - W Y __"PrOH/H,0, 5°C=rt, _ Meozc>—\(0] Y
70 %, over 3 steps % (5'S/6'S: S'RI6'R = 86 : 3
S 0 p o o 61 % (5'5/6'S: S'RI6G'R =86 : 14) 5 o

x x No chiral ligand -- 40 : 60 in low yield

2 3 l Sharp/es; ) l 4

Glycosidation

Na—\_O.F N
6. o BF3-ELO(0.3), - o 0 The control of 8 -riboside selective
CbzHN OH NBOM SO~ MS4A, CH,Cl, (_{ by steric hindrance of a group installed
NBOM

o) N—Q 5.5 -3¢ CbzHN O on the « face of the ribofuranoside.
MeO,C o] 30°C. 5h - o N—( Without using a ribosyl donor
O 80 % (a/B=1:24) MeO,C 0 proteced with a 2- O-acy group.
0 > kS
a "X 6 00

The study of acid-labile protecting group

r R

Synthesis of S Schemet . .
: \/' F RO
_ 3°0E12(0.5 eq), MS4A
‘ 3-pentanone, HO’\S,.OH acceptor + \ /'h CHCl, -
D-ribose .conc.H SO, DI v/ 0, 0 0°C.1h o + it
5a% 0.0 A" 'R {0.1 M solution) desirad
N Tabl aon:;f;s eq) A 3-pentylidene group
N able 1 which is more sterically
1) TsCl (1.5), pyridine, 0. ;
2) Nal, (2, OWIF Ny OH acceptor i hindered than
L (). . _ F protective group of donar _ yeld ol a ft X X
50 % over 3 stems -/ fibosides () ¢ f an isopropylidene group
p \o)é)/ CozHN  OH 1a; isopropytidena R = -Me} 8 ):oas gave in good 8 selectivity.
MeOC  Me 1b; cyciopentyliden (R = (CHy), ) 86 1: 35
2 ! 1C: 3-pentylidene (A = - N
DAST (1.2). CH,Cl,. Na’\(?j’: """""""""""" G T S . )
= ! el
99% (a/B = 30/70) 5. b ChaHN oM \/—I(NBOM o
L N _J Me N— - isopropylidene (R - -Me} 72 1: 28
0.C [« 1D cyclopentylidene (A = <CHa)s-) 7% 124
o_o e —
3 < {1 3 pentyidens (7 = -£4 30 1:24)

a) ratio of . was determined by "H NMR spectra

10



The study of Lewis acid

- BF3 - Et,0 is an effective catalyst for the coupling

reaction.

Ref. K. C. Nicolaou et al, /. Chem. Soc. Chem.

Commun. 1984.1155-1158.

o’ 0. _oF
phCHzo/I‘j MeCO7 Table 1. Synthesis of O-, S-. and N-glvcosides.
PhCH,0 "OCH,Ph MeCO; " T~0,CMe Eatry Reagents (eyuiv.} and conditions R Yicld ratio a:f3y
OCH,Ph 0,Cie Substrate (1)+*< — product(2).b .
m T3 ! McCO,H (4). BE-ELO (0.5). CH,Cla 4A MS ¢ Me 97 (ca. 3:2)
D—25°C ’ T
2 RI1(2). BFy-ELO (0.3). CHLCL. 4A MS. 0°C (a) 76{10: 1)
o R o 3 RH (1), BF -E1,0 (0.3). CHCL, 0-25°C (h) o5
oncr0 Meco; 1 (PhCH,0),P(0)OSnBu?, (2). BF-ELO (2). ' )
. - 2 A E0O.0—25°C S O{OP(OCH Ph 50 (10:
PhCH, 0 OCH,Ph MeCO3 0)CMe 5 RIH(1). BF -ELO (0.5), 4A MS, = 15-0°C (rlt " o %ll) 1(101)”
acH, Ph Ocme 6 BuO,H (2). BF,-ELO. (0.2). CHCL,. o
JAMS. —15-0"C : )
(2 t4) P O:Bu 91 (3:
7 Me SiN, (2.5). BF - ELO(0.5). CHLCl. P
—\ 0-25°C ' N
. oc A ) ) 22 A 90 (10:1)
a 2 W d. R N\_/O 5 RH (1.5). MgBr -Ft,0 (5). CHCI,.25°C (d) ) ((l : IO;
s 9 H,NCH.=CH, (1). AlMe; (1). CH,Cl,. 25 °C NHCN,CH=CH, 95 (2:1)
2 10 H,NPh (2). AlMe (2}, CH,CI., 25°C NHPh ’ 65 (1:1)
Substrate (3)*F — product (4).» ‘
b: R= O_ 0.~ e Ra 11 RH (1.5), BFy Ety(
_— ! o 1(1.5), BFy EGO (0.1). CHCl,. 25°C (e) 80 (1:20
I/\L I e 2 12 PhSH (2). BFy EGO (0.1). CH,Cl,.25°C SEh 95 }155«);
PhcHz0?” N ock o MO~ Ph 13 (5)(1.5). SnCl,(0.2), CH,Cl,. 25 °C 0 76 (1:20)
6CHzPh \I(')r Substrate (6)* < — product (7).%
14 MeCO,H (4). BF-E,0 (0.5), CH,Cl,. 4A MS,
¢: R:0 0 sPh . op. o)‘-—uu 0-28°C OCOMe 83 (3:2)
N 0 * Prepared ; . . ‘
PhCH:Oj%IOCHZPh \N:): pared from the c«)rrc§pox:dxng phenylthioglycoside and N-bromosuccinimide-diethylamino sulphur trifluoride
o (ref. 2): " structure determined by spectroscopic methods: © o:p mixture ca. 1:10 ¢ MS = molecular sieve:
Z ¢ ratio not determined: ! ratio was determined
X
) . P : . i = N
05iMe ~ ) ("ll‘/v"f?i'/“ R 7 “"f’r‘:\/‘l ;7\,/1%? /
PhCH,0 OCH,Ph .
KN OCH, Ph ek E r,)\ e 3 4 | TR IR RS
' N PhCH,0 Sinea oy ot T ’
MeySi0 . i )
(5) YT L ’ I ‘,“‘(‘_/I!\/r":wfvl_f vt
6) X = F I |
(7) X = R(0OCOMe)

r Amino glycoside (3-10)
Ates  or  MaBrEtad
The more Gerive
Yy osy | promide

* G-C\Za\wid"\ﬂt \ % )

Sallg -+ midd Lewis

1381 Lk

. AgOTF, CpHFCl, --- a/B=11:89 loss of stereoselectivityRef. K. Suzuki etal, Tetrahedron Lett. 1988, 29, 3571-3574.

i

Bable 1 Cp MIch-ARCIO b romaced Glys it b 0l it

M WMo Me

o L0 °
CiphiCl o
Moot 5 Crahitly-etio, Mf,n% N SE \on

0O Me Ulzclz MeO.CO OR s 0CO0:Me

o het
on ( 4% A ¥

):IS:E\A( ( g; Z )

’ o 73 126
(14 A )

‘ :é-o.. RE /50
(&% [og )

The study of metal source

Me OH
MegN F +

OCOzME

Cp,ZrCly-AgClOy4 : 12 % yield
Cp,HfCl;-AgCIO4 : 91 % yield
TMSOTf 152 % yield
SnCl,-AgClO4 95 % yield

SnCl,-AgClO4 is effective so far as the simple
sec-alcohols(1,2) are concerned.

in the case of the bulkier glycosyl acceptors,
in low yield (3) or low selectivity (4)

e G 8

ROH

The B8 - O-trifluoromethanesulfonyl riboside
intermediate might be formed.

And Sp2 attack of

undesired « - riboside.

the alcohol would give the

11




DEPBT--A new coupling reagent

- a remarkable resistance to racemization.
* easy preparation.
- exceedingly stable.

* can be used under normal peptide coupling conditions.

Scheme 1. Proposed Mechanism for DEPBT-Mediated

Coupling
9 0 o)
EtO—P, N
/wO—N EO_ T
E0 N I —_— :p_o'N\NzN -POJOENS
o] N EO (')‘ —_——
BocHN NHBoc
3] > Ciny
R H 10 R
o Q Hg o
)_k HN—R' A
l N-0 NHBoc ———" BochN N,R
<N (f H H
2 Product

Boc-Trp-OH + NH,-LysiCbz)-Gly-Gly-OMe

1.1 equiv DEPBT. DMF
2.0 equiv TEA. 4 h 1 82%

Boc-Trp-Lys(Cbz)-Gly-Gly-OMe

Without protecting the hydroxyl of the amino component.

(17) Synthesis of DEPBT: To a solution of HOOBt (14.3 g, 0.088 mmol)
and TEA (892 g, 0.088 mmol) in CH;Cl; (100 mL} at 0 °C is added
dicthylphosphorochloridate (17.3 g, 0.1 mmol) in CHyCl, (50 mL) dropwise.
The reaction mixture is stirred for 3 h. After the resulting triethylamine
hydrochloride salt is removed by filtration, the solvent is removed. The
residuc is dissolved in EtQOAc (150 mL); washed with 0.1 N HC. water,
and brine: dried over MgSOs: and taken to dryness. The crude product is
recrysiallized from EtOAc/petroleum ether to give colorless crystals of
DEPBT (21.5 g, 82%). mp 72—74 °C. MS (El): 299 M*. Anal. Caled for
C. 44.15; H. 4.72; N. 14.05. Found C. 44.20; H. 4.71; N, 14.30.
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Ref. Murray Goodman et al, Org Lett. 1999, 7, 91-93.
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Figure 1. Structures of activating reagents utilized in this study.

Table 1.
Activation

Comparative Studies of Racemization during in Situ

1.0 equiv or 2.0 equiv activator

2.0 equiv DIEA, CHyCly, 20°C

Boc-Ser(B2!)-OH

N
go,.,' 3 1) PhsP (3), H,0, 0. NHBoc 0. NHBoc
Lo 0 PhH : THF= 1:] ¥ Ba(OH), (1.1) ‘

° 50 °C, 12h N P THF:H0 =41 ( 0~L O 0
CbzHN O NBOM2) (Boc),0 (2), CbzHN O ( zNBOM"' 10h —CbzHN O NBOM
weod N—( NaHCO3 2) o " 0 2. &

e
2 / 95 %, over 2 stepsMe®Cc \ /o HoLC -\ J o
i o | R
6 O_ _O: LiOH in THF 8§ 00O
x ’ x : MeOH/H,0 Hydrolysis ° x
i NaOH in CH,Cly/H,0f Yool ,
&ud/ﬂger react/‘oa Lipase in ag CH3CN ;
PhSH, Cs,CO3, DMF -~Demethylatios. NO TM
N3—>NH2 (6—7) s e ................. i )”-,..“". .
Pt Ten R R e e o T T |
!1%05:' @y 4 I l:‘i» - i ! [
T R T S
=\ NHMe o. NHBoc
DEPBT (4), e e .
T?gsc?pso NaHCOj3;, THF, O¢: O : DEPBT= 3-(Diethoxyphosphoryloxy)-
X ( < i1,2,3-benzotriazin-4(3H)- :
9(1.5) 0°C Th—rt 282 CbzHN “O N_‘NBOM ev;zo ri z(n)n (3H)-one :
81% _ N 0 %  E0-B-O-N
L O i : OEt N.-N
TBSO 0_0 e
TBDPSO 10

Delayv Benzylamine measure L:D ratio
by chiral HPLC
activation delay time. min  L:D ratio yield. %
PyBrop (1.0 equiv) 4 65:35 81
HATU (1.0 equiv) 4 84:16 91
HBTU (1.0 equiv) 15 79:21 >99
BOP (1.0 equiv) 15 85:15 95
DEPBT (1.0 equiv) 60~ 95:5 70
DEPBT (2.0 equiv) 602 96:4 >99

¢ Even with such long delay time, very little racemization is observed.
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[ Synthesis of 9 1
0 2,2-Dimethoxy-
Ho)ﬁ:NHZ B 83(,)\‘20' NaOH Q propane, Boc DIBAL-H, © #" MgBr OH o
Hlgy SN2 MeoJ,}[N“B“M)_. Meo"'I _—78C HJKL (T O g \/1 Y
D-serine  high yield OH 60 % TB0% oY 80% ><
- : 1) Mel (2.5),
D g eon @b TBSCl (1.2) "Nan @5 TBSCl (o|.7:(;2) -
2) TBDPSCI (1) OH 1b- : oT8s DMF, rt, 10h Imidazoie oT8BS
imidazole (3) \)\[NHBOC 'DmMIdEaZHOIG] 2(3!3'6) NHBoc ) AMHCI/EtOAC, DMF. 1t 120 QA NHwe
—DbMF+t-3h—— >
89 % over 2 steps OTBOPS % OTBDPS 83 % over 3 steps oTEDPS
Total 10 steps
\ J

Garner aldehyde Fzmw

HBOC g MBor J(/.‘f- ME- ¥ (Ha0R ;
,’ A TR >~ ’

NBoC

O
NP ST 0
NYer
mc\'jar

0., NHBoc
Y o 109s04(0.044), 1) Hy, Pd/C, PrOH,
O NMO (2.5), rt 12h
[—( 'BUOH (0.5 M), {—( '
CbzHN, O ¢ NBOM _ etone - H,0 = 4.1 CszN 0 \BoMm 2) NaBH(OAC); (4)
\ o N— : AcOH, EtOAc,
= N O 2) NalO4 (2.7), h
Ty~ b ___acetone : HyQ = 4:1, °=}_/N o O .12 =
TBSO 0_0 tBsd % 6. 0 34% (24 % of 13)

TBDPSO x 61 %, over 2 steps TBDPSO/ x over 2 steps

(CHZO)ny

NaBH(OAC)3, Me (—< -
TBSO NH AcOH, EtOAC, TBSO\(‘ NE ¢ _(NH 2, Caprazol (1)
| o
TBDPSO~—" 65%  T1BDPSO~ N o H 0 3
i e e
13 0,0 | IINHF (excess), MeOH 72%

i 2)DMP (3.4), CH,Cly; NaClO; (3.5)
NaH,PO,4 - 2H,0 (1), BuOH : H,0 = 3: l
i 56% 2steps :
£3)40 %aq HF. CH3CN. 5Q.%. ... ... 5

Synthesis of 7-membered Diazepanone (11—12)

The authers tried several methods as a sysnthesis of Diazepanone.
First trial

Both deprotection of the Cbz, BOM and reductive amination of aldehyde promoted by catalytic hyderogenetion with
Pd/C were successful.
Because of the difficulty in hydrogenating the cyclic imine to give 12.
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Second trial

Additional forcing conditions under medium pressure gave the 5,6-dihydrouridine derivertive owing to
overreduction.

Along with A~-methylated 14

When BOM proup was deprotected, formaldehyde was generated.
It was the metyl source.

- H,, Pd/C
OAO NAR 2_’0/ + HO”NHR

Reductive amination was abandoned in favor oh hydride reduction with NaBH(OA();.

CPNC) HH
OFUNHR —= Y+ RNH;
o)

anannaan

Total 18 steps

All anti-TB drugs are not synthesized
using catalytic enantioselective reaction yet.
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