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Dry Diazomethane in Flow: Safety, Scale, Broad Application SUBSTRATES: ! INTERWEDIATE PRODUCTS:
* A flow system for generating diazomethane enables the synthesis of Cyera g 0 RWWN- '
- OCOR “(J\X ; ;

MedChem building blocks and intermediates with productivity up to 0.45
mol/h, scalable to hundreds of grams per operation.

 Diazoketones, synthesized using this system, are valuable,
bench-stable reagents' on their own, and can be used for various
photochemical transformations.
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* The use of flow photoreactor enable_s the synthesis of B-amino acids?, 0.33M in THF-DCM (1:1)  DERIVATIZATION
azetidinones and piperidinones, with the preservation of chirality of ( }7 Batch Step
the starting acids for diazoketones and their derivatives. "t odsmotn A

Flow-Generated Diazomethane in Reaction Cascade: Setup and Scope of the Products
<> REAGENTS/CATALYSTS
INTERMEDIATE
0.37 M NMU

PRODUCTS
in THF-DCM (1:2)

-20°C tor.t.

membrane
separator ® O
N=N

. J

1.5M KOH - N
"REGULAR CHEMICAL" ~ =

In H20
PRODUCTS —> HN\PG

1 - @) ) [ R' A | 2 1. ClCOQEt
R N AorB O RR O C RR O
RWN . RH A: Rhy(OAc),; | 2. CHoN, N
N B: hv=450 nm. | BOC\NMOH > BOC\N>\)J\//N
HN. R'=H, cond. = B; / | Photo-Wolff H Flow H
Boc . Boc ) Rh,(OAc)
yield = 25-30% | (Flow Mode) Mode 2 4
toluene, reflux
S - - - - - - - - - - - - - - - - - T T s s T T
|
: | R "
N N : N
N N % / . s/ | @)
/ / Boc Boc : Boc -I\D:
Boc Boc : | Boc”
| °
1, 62%, 99% ee 2, 74%, 99% ee 3: hv - 93%; 4: hv - 62%; 5: hv - 85%; | 65-75%
[Rh] - 87% [Rh] - 0% [Rh] - 85%
______________________________ |
o |
huf 0
0 |
,N N /N I
Boc Boc” Boc N N |
/
Boc Boc” | Boc
6: hv - 80%:; 7: hv - 80%:; 8, 84%, 99% ee 9, 65%, 99% ee 10, 88%, 99% ee | 11, 75%, 99% ee 12, 75%, 99% ee 13, 65%, 99% ee 14, 73%, 99% ee 15, 71%, 99% ee
[Rh] - 82% [Rh] - 84% |
3 4T CH,N Ho @ N- | hv:365nm . . .
oo N j)kx 2Nz oo N ﬁ)kc,/w - Photochemical Arndt—Eistert Synthesis:
g g
3 & Hy H,O A Total of 128 Examples
Pg = Boc (A), Fmoc (B), Cbz (C) |_  without isolation _
X = Cl, OCOi-Pr; R = H, Alk, Ar
S O OH |
S O« OH P Boc Pg Boc.
OH OH @ b Y i N i N N )OJ\
2 CH2 :
N C/go N C/go i C OH C OH H C_/<O C° OH
| H2 I H2 N. N. H2 H2 // 2 H2
Pg Pg Pg Boc OH

21A, 85%, 100% ee 22A, 84%, 100% ee

22B, 80%, 100% ee

16A, 88%, 100% ee 23A, 92%, 100% ee

16B, 84%, 99% ee

17A, 82%, 99% ee
17B, 82%, 99% ee

18A, 78%, 99% ee 19A, 78%, 100% ee 20A, 84%, 100% ee

20B, 78%, 100% ee

HO_ o
F HO o HO o 0 0 HO._O /©/
H2C % \f \f -
HoC,, HoC,, HZC)J\OH HZCJ\OH Pg. HoC.,. Pg., .~
N - N CH2 N CH2
Pg” Pg” H H 0~ ~OH Pg” 0~ ~OH

24A, 77%, 99% ee
24B, 69%, 99% ee

O

Pg.
9IN">C
H H,

OH

32A, 90%, 99% ee
323, 75%, 99% ee

O

M

H,C

H

O

40A, 80%, 99% ee
40B, 75%, 99% ee

Contact

25A, 82%, 99% ee
25B, 75%, 99% ee

Iy

P . T
>N CH,

" A

O~ OH

33A, 92%, 99% ee
33B, 840/0, 99% ee

O

M

H,C” “OH

Pg \N)\/O\’<
H

41 A, 76%, 99% ee
41B, 71%, 99% ee

26A, 80%, 99% ee
26B, 77%, 99% ee

Pg \H/\CHQ
O)\OH

34A, 87%, 99% ee
34B, 77%, 99% ee

(\N/Cbz
Boc/N\)\CHZ

P

@) OH
42AC, 90%, ee N/A

27A, 88%, 100% ee
27B, 73%, 100% ee

Br
P\fij/
9N

CH,

" A

O~ OH

35A, 87%, 99% ee
35B, 780/0, 99% ee

CbZ\N/\
K(N

o\\I/CH2

OH
43AC, 92%, ee N/A

“Boc

Sergey V. Ryabukhin, Prof. Dr. Sci.; s.v.ryabukhin@gmail.com,
Dmitriy M. Volochnyuk, Prof. Dr. Sci. d.volochnyuk@gmail.com.
Enamine Ltd, www.enamine.net
78 Winston Churchill St, 02094, Kyiv, Ukraine

28A, 88%, 100% ee
28B, 75%, 100% ee

36A, 81%, 99% ee
36B, 75%, 99% ee

29A, 94%, 99% ee
295, 840/0, 99% ee

HO.__O
Y

37A, 85%, 99% ee
37B, 71%, 99% ee

X X
H,C™ "OH H,C™ "OH
Boc\N/\/\N,Fmoc Fmoc\N/\/\/N\
H H H

44AB, 85%, 99% ee

References

Boc

45AB, 83%, 99% ee

30A, 77%, 99% ee
30B, 70%, 99% ee

38A, 81%, 99% ee
383, 780/0, 99% ee

O

H
Boc. - N.
oC H/\/\/ Cbz

46AC, 81%, 99% ee

31A, 92%, 99% ee
31B, 86%, 99% ee

Pg.
9N > oH
H f,

395, 800/0, 99% ee

O

N

H,C” “OH

Fmoc. . ~_ ~_ "B
N N~ B0C
H H

47AB, 84%, 99% ee

1.

Pendiukh V. V. et al. Org. Process Res. Dev. 2024, 28, 165-176;

2. Pendiukh V. V. et al. ChemRXxiv 2024, DOI: 10.26434/chemrxiv-2024-r2knw;
3. Pendiukh V. V. et al. ChemRxiv 2024, DOI: 10.26434/chemrxiv-2024-fqdI|6;



