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Introduction

Three-membered heterocycles containing

Discovered in 1888 by Siegmund Gabriel



https://en.wikipedia.org/wiki/Siegmund_Gabriel

Introduction

The bond angles in aziridine are approximately 60°



https://en.wikipedia.org/wiki/Bond_angle

2.1 Aziridination with chloramine-T

The most straightforward method

Cl
/ Ts f gr—

Ts—N \
N PH Me

Na
AR > R/\l>\/ R
R catalyst
) An +
Br

some selective examples -
r
10 mol % PTAB, AN
TsNCINa (Br-X, X = ClI, TsNClI, Br, etc.) Ph o, Me
> TS —N@
CH3CN, rt, 86%
H Br
10 mol % I, Ts PhH,,
Chloroamine-T N H
/= > /Q TsN _ a Me
Ph CHZCN, rt, 76% Ph B _
J /el
T H B Te
o S 1 r
Me  Ghioroemine.T Vel |l B T
/S > /u X7, e M
PH CH3CN, rt, 64% Ph N + r CI/NTS ©
Ts 3
5

J. Am. Chem. Soc. 1998, 120, 6844—6845




2.2 Aziridination via Nitrene Transfer

Transition metal-catalyzed alkene aziridination

1
Cu(acac); '?9
PhI=NTs  + RN g2 (1mol %) a
+
MeCN
(R', R? = alkyl or H) (48-77%) \/\<IL\R
19b ™
(a/b =1:1-6:1)
R
R AN
.2 Mol Yo
ArNg + S N
\/J\ benzene Ar
20 21 (35-61%) 22
(R=alkyl or H)
HO/\\/IL\\//\R
OH Tp"}ﬂhg0 241;5
Phi=NTs  + I\/\/\R (5 mol %) 4
CH,CI
17 23 212 /\M
(R = alkyl, H or Ph) (99% conv.) HO ) R
T
Br: 24b s
Tp*= _ N+BH (@b = 85:15-93:7)
N /s

ligand A

Phl=NTs

ligand B

Phl=NTs

ligand C

CuOTf
—_

NG 4 PhI=NTs

Me Me
OO
T
Ph Ph
ligand A

H'QH
Cl =N = Cl

Ts
Me Me
o\|>ﬂ/o
\\\'</I I
\—N N
W

Phys) wCO.Ph
(R)

l}l 64%, 97% er
Ts
Ph.(S)
N 91%, 88% ee
|
Ts

m
(S) 75%, 98% ee
NC (SN

ligand B

Jacobsen’s SALEN ligand

ligand C

Chem. Rev. 2014, 114, 7784-7814

Anﬁew. Chem. Int. Ed. 1994, 33, 599-619 6




2.3 Aziridination via intramolecular substitution

COOH 4 LiAIH, \OTS KOH, MeOH J:NTS
—_—
HsC NH»> 2. TsCl, py H,C NHTs
over 2 steps,
58%

Et Et Et Et
0., CO,Et NaH 0., CO,Et
r
MeSO" DCM/DMSO
NHAc 91% AcN
o O 0M
OMe 1. TsCl, py €
Meo/\p’ - Meo/\@’
3 2. PPh; Y
N3 OH 60% N
T
R DEAD, PPh, y
TSHN > N (CFs R=Ph, 93%
HO “CF, THF, TEA r R=EL81%

J. Org. Chem. 2011, 76, 9305-9311
Tetrahedron: Asymmetry 2013, 24, 638-642. 7



2.4 Synthesis from epoxides

H
|
R, COMe 1. NaN, OHN3 2. PPh; N
3 R COyMe over 2 steps, R CO,Me
77%
o Ti(OiPr), l%lHCHth CHth
A NH,CHPh; ; MsClI, TEA
OH _— /\/\‘/\OH —_— /\/\/\

o
70% OH

Sharpless asymmetric epoxidation
(SAE).

WOH

J. Org. Chem. 1985, 50, 1560-1563
Tetrahedron Lett. 1987. 28, 1211-1214 3



2.5 Aziridination of imines

a). Ylide-mediated aziridination

N s TS
) . /U\ K,COg, MeCN, ri N
P "R

@
[ eori
Ph

R = Ph: 72%, trans/cis = 85:15, ee (trans) = 98%

R = p-Tol: 63%, trans/cis = 86:14, ee (trans) = 98%

R = p-CICgH4: 65%, trans/cis = 75:25, ee (trans) = 98%

R = p-MeOCgH4: 80%, trans/cis = 83:17, ee (trans) = 98%

R = (E)-PhCH=CH: 78%, trans/cis > 99:1, ee (trans) = 96%

R = (E)-TMSCH=CH: 78%, trans/cis = 87:13, ee (trans) = 98%
R = tBu: 68%, trans/cis = 89:11, ee (trans) = 98%

rationalization of the reaction selectivity:

H H
- 1 Ho of 2
- Q

N
... Ph ~
Ph“"L\R = 5¢ T \I”S&R _Ts
Hﬁml PM
F{)\H R

Ts
favoured I

approach N

T Ph’u "R

J. Am. Chem. Soc. 2010, 132, 1828-1830




2.5 Aziridination of imines

b). Addition of metallocarbenes to imines

R2
N| -
HBJ\H o A
TfOH (20 mol%) N
+ - ’N FI3
o CHxCl,, -78 °C S0, Rt
R! 50-74%
N trans/cis > 95:5
SOz N, de (trans) > 90%
R! = Me, Et
R? = Boc, Cbz

R® = Ph, o-Tol, m-Tol, p-Tol, 2-Naph, p-CICgH.,
p—BfCqu_, p.PiVOCe.H,.], H]-MEOC@H4, Cy

J. Org. Chem. 1996, 61, 8358-8359
Org. Lett. 2010, 12, 1668-1671

9] SLA |
. . |
, RA Lewisacid| O/ H NRZ
AN RN
A e
2 renste 1
acid i ®H3)R

R' = H : Brookhart-Templeton aziridination

10




2.5 Aziridination of imines

b). Addition of metallocarbenes to imines

,Boc
J\H/ | TH,NH (20 mol%)
e ——
502 N, COE EBU toluene, -78 °C
O NHB
oc O NHBoc
J'k¥><coz tBu !NJ\l')\Coz-r-Bu CO,t-Bu
SO, R X ( R
51-66% N>
trans/cis > 95:5 14-23% ©)

de (trans) > 90%
R = Ph, m-Tol, p-Tol, 2-Naph, p-CICgH4, m-MeOCgH,4, Cy

11

Chem. Asian J. 2011, 6, 607-613




2.5 Aziridination of imines

c). Imines Aziridination based on the use of
Chiral Catalysts

1)

o) MEDAM
MEDAM 5 mol% 7 y M
/]I\ + OEt o LN J\
Ph H N, toluene, 25 C, 15 h PR ‘/COZEt IN Ph
4a |:*_| =

94% yield, 97% ee L (2.5 mol%) N ac

. THF N
o, Bb " + > piL Ac

ase I
0% g 2) DMF, DMAP =
,OPh O O
52-78%
M R = Me, OMe, F, CI, Br ee = 57-92%
7 = (R)-VANOL-BOROX ) Cl
Ph
S Ph
OBn
(20 mol%) P(O)Phs
i _P(O)Ph, ]
COEt b K2COs N
Ar”H 2 | + BnBr >
(5-10 mol%) ey
. . N Ar Nal (0.5 equiv.) Ar Ph
CHoCly, 0 °C Ar CHPhz MeCN, r.1. 73-93%
H ~CO-Et 9-34% trans/cis = 54:46 to 83:17
- ° o
Al cis/trans = 84:16 to 100:0 ee (trans) = 95-98%
N2 ee (cis) = 75-93%

Adv. Synth. Catal. 2014, 356, 1899-1935 12




3. Ring-opening reactions of aziridines

3.1 Ring-opening reactions with different nucleophiles-
Carbon nucleophiles

'1] 1. TMS——1Li, 60%

/\/ \ H CH,Cl, R
2. BuLi, TMS—— e (29-68%) N

L\
6% 204 205 206
™S ™S ™S
Ph 0 |
\W/ LiMe,Cu & Il | |
- s
N o Phﬁﬂ N"" tBu PTSA H0
! 98% NHCO,Me

NH
CO,Me H MeCN 2 * H,
Ph

212 213 (70%) 214 (21%)
Me"-w 1. CuBIiMe;S (20 mol%) (\)\’>
?S NHTs
MgBr/\/‘\ o] ArO,S =s{ | A0S\ NHSO,Ar
N 2 r\_,_/ -Me,S
i i ] R RTHF—DMSO H’“) TR !
Reaction with some organometallic reagents. 1 5°Cuon Q 4
Org. Lett. 1999, 12, 2037-2039 13



3. Ring-opening reactions of aziridines

3.2 Ring-opening reactions with different nucleophiles-

Nitrogen nucleophile

HO., OH

’ - PivO,,. CO,Me
Q—cozH S Q/ NaN3, NH4CI
HO™ — Bl et
DMF
OH AcN ©5%)
quinic acid 273
o HO, COH
PIVO;O/COZMe 1} K()Hr MeOHszo ,O/ 2
AcHN™ ™ 2) Hp, Lindlar catalyst  AcHN™ ™
Ns EtOH H,
214 275

Reaction with NaNs3

J. Am. Chem. Soc. 1997, 119, 681-690
J. Am. Chem. Soc. 2002. 124. 10416-10426

(a) NH3 (Ilq) Yb(OTf)3 Br

ﬁI >< (b) BnNH,, Yb(OTf)3 dioxane ’ﬁ:EOK
RHN” > "0

(©) TsNH,, TBAF, DMSO RHTs

281
(R=H, Bn, or Ts)

NHBoc
oTBS 'S
1) NHz aq., MeCN TBSO HN~ “NHBoc
N X 2)  NBoc ; §
p-Ns MeS)LNHBoc NH
OTBS HgCly, EtsN, DMF pi\,s
282 283 OTBS

Reaction with amine derivatives

14




3. Ring-opening reactions of aziridines

3.3 Ring-opening reactions with different nucleophiles-

Oxygen,

NTs

C

NTs

Br- j “

z fe
(0]

[:::I:NTS

264

and Selenium nucleophiles

OH
NaHSO3 = NHTs
acetone/H,0, O
55 °C, 99%

DMSO, KOH, H,0

/@,NHTS
40 °C, 94% Br -

PhSe”

EtOH
(83%)

QNHTS
"’SePh

265

10.3987/COM-13-12885

NTs

@ acetone/HZO

NTs

dl

@N(CHZ);;OBZ

6Bz

N,
NHTs  —.
o
80 °C,76% cjp
w
q S
10 equiv. DMSO @ 5_
—_—
DCE, 24h ‘ a
60 °C, 63% o
-]
SMe
MeSH z
BFgoEtZ _ @_N(CHz)aoBz
CH)Cl» 4
(82%) OBz
267

266



3. Ring-opening reactions of aziridines

3.4 Ring-opening reactions with different nucleophiles-Hydrides

Z NHT:
L YINHTs H 2 s
—Qij Li(Et)sBH
—_—
SN2 THF40°C, 94% W3 ST
HO T R : N o2
= 2N A

Borane-mediated reduction of aziridine

Tetrahedron 1997, 53,12933-12946

cat. Pd(0)
3 3
1 R HCOLH, EtsN 1 H_\IPiR
R\d\)\COQR4 additive R\(\/kCOZR4
Nz solvent “NR2
R 0,
177 (45-99%) 178
R® R3
1 1
- RMCOZR4 + RNCOzR‘
NHR? NHR2
179 180

(R'= Ph or Pr; R? = Boc or Ts; R® = Me or H; R* = Me or Et)

Palladium(0)-catalyzed reduction with
formic acid

16




3. Ring-opening reactions of aziridines

3.5 Rearrangement and isomerization

Gold Catalyzed Isomerization of

Aza-[3,3]-Claisen Rearrangement Alkynyl Aziridines to Pyrroles

H
i\ = N [Au] 5 mol% [Au]
O/ | PhsPAUCI
xylene, reflux N~ / A OTs \
' (90%) \W_/) oo [ ﬂ ] > R‘ Re

336 337 ' T

(Rq=aryl; Ro= Bu or Ph)
Tetrahedron Lett. 1981, 22, 637 Org. Lett. 2009, 11, 2293-2296

17




3. Ring-opening reactions of aziridines

3.5 Rearrangement and isomerization

Aza-[2,3]-Wittig Rearrangement of Vinylaziridines

—_— >

{ THF

CO,t-Bu

xR R
RITHX-T2 LDA /b/\/ O
N —>
Ot Bu COzt Bu
L|O

(Rq=alkyl; Ro=H, Me)

J. Am. Chem. Soc. 1994, 116, 9781-9782

18




3. Ring-opening reactions of aziridines

3.6 Cycloaddition

Palladium(0)-Catalyzed Carbonylative Ring Expansion to fg-Lactams

OH
20 (mol%) 3 u A
BnO __ Pdy(dba)3eCHCl; o= oz
PPhs \/F N/ S(CH)NH,
—
N CO (1atm) © COOH
OC
Boc benzene Boc thienamycin

Catalyst-Free [5 + 2] Cycloaddition with Sulfonyl Isocyanates

R2 R RZ
RSO,NCO ((\: ) -
: N RINS_Nso,R
E DCM ?]’NSOZR Zf 2
1

(Rqy=alkyl; R,= MeH R=tolyl, Me)

Photoinduced [2 + 3] Cycloaddltlon with Activated Olefins

C02
R1\W/=/ /\002R MO
N hv MeCN "N
Boc Boc

(R4=Me, Ph; E=CN,CO,Et, R,=alkyl)
19

Synlett 1991, 2, 91: J. Org. Chem. 2012, 77, 2142: Tetrahedron 2004, 60, 10887




4. Dynamic kinetic resolution (DKR) of aziridines

Classic Resolution Dynamic Resolution

k R
SR —R’- PR SR ——
k:'.nv1 }
k ks
Sg +-----S---3 Pg Sg -==------- =
R3
ero n2 Ar(Het)
\)—-Ar{Het) 3
[3 + 2] annulation
9 dipolarophile (Nu-E)—= —ar S N-T-N
Ar-S=0 6 32 examples e H o=S-Ar
i 74-99% ee R' 7 O7
N cu', (Ror S)-BINAP o 13 examples©Q

AN

Ar' 86—97% ee

{Het)Ar DyKAT N ’
racemic nucleophiles (Nu)|__, NHSO;
ring-opening  (Het)Ar” 18 examples, B0-93% ee

L3 excellent yield, scalability & mild conditions NY = electron-rich
(hetero)arenes or amines

[ high regio-, enantio- & stereoselectivity [ simple commercial catalyst

J. Am. Chem. Soc. 2018, 140, 17211-17217

6h, 85% y, 88% ee

Ts [(CH3CN)4Cu]PFg (2.5 mol%) O. PMP
N+ recHo (S-BINAP (3mol%) Re< :f’
PMP toluene (0.05 M), 23 °C N
(¥)-1a 2 Ts 3
I\T‘s R! [(CHSCN)4CulPF (2.5 mol%) AFY\ .
/\ * RZNH (S)}-BINAP (3 mol%) N N s
Ar 9 toluene (0.05 M), 45 °C R2
(+)-1 (1.1 equiv) 10
Ts
! [(CHsCN),CulPFg (2.5 mol%)
/A , (Hetero)Arene (S)-BINAP (3 mol%) Ar Ts
Ar 7 toluene (0.05 M) (Het)Ar ”
(-1 (1.1 equiv) 23°C 8
PMP, PMP, Ar, 8ae: Ar=PMP,R =H,
MeO. N-TS N-TS N-Ts 4h,90%y, 91% ee
Sie BHab-" R=Me R \ M 8afAr=PMP,R=Br,
8h, 92%y, 81% ee N ’ '

8aa: 10 h, 83% y
MeO ™ 909% ee

8de: Ar = 4-TBSOCgH,, R = H,

rR-N. 8ac:®R =Bn,
R 12, 74%y, 90% ee

BN 351, 87% v, 81% ee

20




4. Dynamic kinetic resolution (DKR) of aziridines

Tentative Mechanism for the [3 + 2] Annulation

LA*: [(CH5CN),Cu]BF ,~(S)-BINAP

R
O H,C R H3C
Ari. & ¢
(R) 1n LA* /- \Q ib + N
) kg RK’,\l LA fast N“= N [\l \
- L A Ts He M Ts
H H,C 3
I Kracs trans-5na _cis-5na
Si face fo) major product minor product
S Arr. Kp_r K'p_R
— $=0 (Re attack) (Si attack)

\) Reface H N

N R™ = kr ks
4a \ >> kp_r > K'p_r >> kp_s >K'p_s
” Kracs Kracr Kracs

2 .

X Ari.g o 4a ent-trans-5na ent-cis-5na
(S)-1n H N-.iine K'p—s * Kp_s
ks =] kA Slow (Si attack) (Re attack)
R

J. Am. Chem. Soc. 2018, 140, 17211-17217 21




5. Aziridines in natural product synthesis

5.1 Some natural products containing aziridine units

0 OCONH,
HOOC,, _COOH $
Me N NH

N
H o)

mitomycin A

OCONH,

rd
™ f on MeO /Njf/
OHC N A

FR-900482

azinomycin A

22




5. Aziridines in natural product synthesis

5.1 Some natural products containing aziridine units

o)
g
PN
©_p NaNyDMF  HO ~ Ns PPh, EtoszW/COzEt HOOC"'W/COOH
e —_— > 2 N
Et0,C  CO,Et 80%  Et0,d CO,Et DMF75% N H
OYO OH _/OCONHZ
I OH
wOMs  ppp. DIEPA
THF/H,0,71% L LN
R Ny 20,71% OHC N
R=CH(OMe), FR-900482
OBn
/
OBnz oy _OBn
OBnz OH
T™S hv nBuy;NOH ;
R N > g —>» | ——>,  FR-66979
) THF, 77% R DMF, 49%
Ny R N
H
R=CH,0Bn

23




5. Aziridines in natural product synthesis

3
5.2 f-Lactam antibiotics B

COOH

thienamycin Ry=0OH, R,,R;=H
PS-5 R1,R2=H, R3=Ac

1B-Me-thienamycin R{=OH, R,=Me, R3=H

HO
\/\W/\OR

AIMe3 /\I/
N NH
| s
Ts 65 /o

i, OR
HO W/\/ _LiEtCu

N

H

h T 0w J_N':Ts\/ J;V/\coo —> PS5
S

R=Sit-BuPh2

18-Me-
—» thienamycin

///,, OR — l:l

Z W/\/ Cat. Pd°,CO [
N > COOH —— PS-5
Ts 46% S NH

R=Sit-BuPh2

Tetrahedron Lett. 1987, 28,1211.
Bioorg. Med. Chem. Lett. 1993, 3, 2415

24



5. Aziridines in natural product synthesis

5.3 Synthesis of amino acids and derivatives

Ny 7 z o' X
H PN G- NP G-
A ° A X
W""\ — oBn 200°C -\\\OBn > “Nco,
O ©oBn > W\H/O > \ 0 HOOC

N~ "COOH
H

acromelic acid

5.4 Synthesis of (-)-Oseltamivir (Tamiflu)

0
[Rha(esp), 5 o jﬁ
SESNH, SESN 2
PhI(OCOt-Bu),, MgO BF;eEt,0  SESNH \
o ; > — . HoN™ COOEt
PhthN" cooEet PhCI, 0°C tort ' COOE; >-Pentanol o

86% PhthN? 75°C. 65%  PhthN COOEt (-)-Oseltamivir
Eight-step LLS

Heterocycles, 1989, 29,1473

Chem. Eur. J. 2011, 17, 36303643 25




5. Aziridines in natural product synthesis

5.5 Synthesis of terpene a - Cedrene

1. BusSnH, AIBN
2. TsOH/MeOH
45%
a - Cedrene

Ph
< C
Phi 0 j 1 0O
N, j N2 ' 0 j
N 07 T e 0)
A -PhCH=CHPh H
H H
a b c

Tetrahedron Lett., 1998, 39, 7713—-7716 26




5. Aziridines in natural product synthesis

5.6 Syntheses of alkaloids

: o) Ho Ho, N
= 0 ‘.,
H g NaN; H F JNH
2N =NH S — "H

'H DMF JNT H
% i N NH
78 o}

(S)-Agelastatin A

Sc(OTf); (2 equiv) Me
OYOB” TMSCI (1 equiv)
\ -
+ N N

N *
Me AN CH.Cl, H Cbz NoH Me
90%
66 (+)-Desoxyeseroline (R=H)

(+)-Physostigmine (R=OCONHMe)

1. nBuLli (2.6 equiv) TBSO
TMEDA (3 equiv), Et,O
)\ 2. MgBrp, THF rlng closure OTBS
OH 3. OTBS NHTSs

TSN

(S)-Deoxynupharldine (R'=R2=H)
(S)-Castoramine (R'=H ; RZ=0H)
(S)-Nupharolutine (R'=0OH : RZ=H)

92%

Org. Lett. 2008, 10, 5457-5460.
J. Org. Chem. 1984. 49,40; Tetrahedron Lett. 2006, 47, 331-333. 27




5. Aziridines in natural product synthesis

5.6 Syntheses of alkaloids

_ B _
OH - o
nBr !
iy B B R = I LT
NTe - 10mor% k[}t{\;\ NHTs
r
95% H
120 | (%)-Crinane
,cf* — @
TBSO
N
H Me

(*¥)-Mesembrine

Org. Lett. 2003, 5, 2319-2321. 28




5. Aziridines in natural product synthesis

a-Cyclopiazonic acid (a-CPA, 1)

5.6 Syntheses of alkaloids
(-)-0-CPA (1)
| Ns
_N
RzS+ \O;N 1) KoCO3
B " g [aziridination]
N Br 56%
14 3Ma-c Salt Yield dr er
31a 63% 351 -
31b 61% 91 98:2
31c 56% 71 75:25

dr2.5:1

Angew. Chem. Int. Ed. 2018, 57, 13461350

(+)-iso0-0-CPA (2)

2) TfOH

cycloaddition]

[(3+2)-

50%

3) PhSH, K,CO3
63% E

Ts er 98:2

33, R=Ns
34 R=H

33
[X-Ray]

29




5. Aziridines in natural product synthesis

5.6 Syntheses of alkaloids

Total Synthesis of (—)-Deoxyharringtonine via
[3,3]-Claisen Rearrangement of N-Alkenyl-2-arylaziridine

deoxyharringtonine (342)

J. Am. Chem. Soc. 2006, 128, 10370-10371 30




5. Aziridines in natural product synthesis

5.7 Synthesis of natural products involving the
transformation of an aziridinium ion moiety

0 : .
H2 §O(\E N P

— 0o ———>
@ H \H Vol DCM/Et,0

Aziridinium is the ionic form of
the class of molecules known as (+)-Croomine aziridinium ion
aziridines

J. Am. Chem. Soc. 1988, 111, 1923-1925 31




5. Aziridines in natural product synthesis

5.8 Reaction of 1-azabicyclo[1.1.0]butane
with aromatic thiols and amines.

0.83 equiv.ArSH | H HN
A7 THF, rt.,, 22 h ® N
Lv_ S/Ar
16 18 (50-92%)

H NH @[H @[H
D

Adv. Synth. Catal. 2016, 358, 3485-3511

0.83 equiv. ArNH;
1.2-2 equiv. Mg(ClQOy), H

Ar= C5H5, 4-CH3CSH4.

HN
N
N THF, 0°C,3-24 h ® N | |
/ ; - / 3_/ N,-Ar
H

4-CICgHy4, 4-CH30CgH,,

__REO
16 4-E10,CCcH, 19 (24-65%)

0.83 equiv. BnoNH

2 equiv. Mg(ClO4)» H\ ] HN
Ng THF, 0°C, 3 h @)Ng
- - =
NBHQ
16 17 20 (38%)
32




5. Aziridines in natural product synthesis

Ring expansion of azetidines to
3-chloropyrrolidines

CH3CN

A, 18-96 h

R' = c-Hex, i-Pr. allyl, n-Bu

[

H H
- 3
N NR) R

83 (52—75%)
(er=81-94/6—19)

\

81 R2 = Me, Ph, Bn
R3 = j-Pr, i-Bu, (S)-s-Bu, Bn
~ e _
( P

Tetrahedron Lett. 2000, 41, 2507—-2510.
J. Org. Chem. 2010, 75, 5934-5940.

Ring contraction of 3-methoxypiperidines
to pyrrolidines

2
MeO R? 1) 1.5 equiv. BBrs (1 M) R
\(jLRz CH,Cly, 0 °C, 2 h, N Br
- N
N 2) 10 equiv. NaOH (5 M) ¥
¥ rt,2.5h R
143 (35-79%)
140 R' = i-Pr, +-Bu, s-Bu

R2 = Me, Et |

141 142

33




Summary and conclusion
X NH,
R R'
Ring-opening
Synthesis DKR X NH;
R/—_\R, A - - !
» R Rl
Application
in NP
0 OCONH,
MeO

Me

mitomycin A




Thank you for your attention!




