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X3 3.

(a) Self-assembling catalyst without MWNT

THF Nd01/5(OiPr)13/5 Na[N(S|M63 ] EtNOZ
¢ ¢ self-assembly centrifuge
ligand 1 &
clear solution
catalyst A
(b) Self-assembling catalyst confined in MWNT
THF NdOy/5(0iPr)43s5 Na[N(S|Me3)2] MWNT EtNO, self-assembly it
in nanotube network e g uge
ligand 1 -
’“‘$" ,;. wash

clear solution
& MWNT -
catalyst B
(c) Self-assembling catalyst and MWNT mixture
THF Nd01/5(OlPr)13/5 Na[N(S'Mes)Z] EtN02 MWNT Y
¢ ¢ self-assembly ¢ centgfuge
ligand 1
: wash
clear solution

catalyst C

11



(a-2)

(b-2)

Nd characteristic X-ray count Oself-a
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F characteristic X-ray count




X% 5.

(a) Preparation of the prototype catalyst (Cat. A)

EtNO,
NdOy5(0Pr)y3/5 2a cat. A
ligand 4 ‘ white | # [ clear | ” white prototype -
in THE T suspension | | solution | Selfassemby suspension Nd/Na het(el;oblmetalhc
catalyst
oLiLIs molar ratio: Nd:Na:4 = 1:1.8:0.96"
i 3 A =10 discarded in supernatant & washings 5 s
NAO, 5(OPr);35:NaHMDS:4 = 1:2:2 NN e incorporation

Nd: 85%, Na: 77%, 4: 39%"
(b) Preparation of the MWNT-confined catalyst (Cat. B)

: EtNO,
NdO;5(0P)135 MWNT® 25 cat. B
ligand 4 white clear pwnr self-assembly black MWNT-confined
in THF suspension solution i suspension Nd/Na heterobimetallic
nanotube network
NaHMDS catalyst
8 - : . molar ratio: Nd:Na:4 = 1:2.18:1.0?
NAO; <(OPr):a:NaHMDS:4 = 1:2:2 discarded in supernatant & washings : .
15019 Nd: 22%, Na: 15%, 4: 61%° incorporation

Nd: 78%, Na: 85%, 4: 39%°
(c) Preparation of the MWNT-confined catalyst with higher loading ratio (Cat. C)

i EtNO.
NdO,/5(0Pr)135 MWNT? ~25 cat.C
ligand 4 wite | | § [Toear o] | seassembly black . MWNT-confined _
in THF suspension solution ™ nanotubs network L Suspension & Nd/Na het:arlob;metamc
NaHMDS catalys
; y : molar ratio: Nd:Na:4 = 1:1.92:1.01°
NdO;5(OPr);35:NaHMDS:4 = 1:2:1 discarded in supernatant & washings

> ; ikl incorporation
Nzl 2, Nzl o, 3110 Nd: 88%, Na: 85%, 4: 89%

13



X3 6.

MWNT-confined Nd/Na
heterobimetallic catalyst o

o in continuous flow
MeO. i —40°C MeO.
Aldehyde 2 NO, —catalyst column— NO
$4.6 x 100 mm 2

supply
19.5 umol (based on Nd) 3

0 M/TH 2

2 EHTEA it 101 A .o 7 - operating for 30 h at 3.0 mL/h
MS 3A - TON =204

column NaHCOs * no work-up procedure

column

Precooling
ol Cooling medium
['PrOH: —40 °C |

..... ///[/ J\" I

pump 2
stainless steel

Nitroethane g [mlxlng volume: 32 ulL
' Catalyst column

supply 3
- [ 19.5 umol MWNT-conﬂned]

[1.0 M/THF]
Nd/Na heterobimetallic catalyst

Reaction product
[See Table 2]
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X% 7.

PB2, PB1, PA, and NP expression vector\

transfection — '
Pol | drived viral RNA transcription vector :> x

O0000000, 203T
E&NADT 51T OIA VAL
UL HmED (IR

* ULy *

N DY AN

RIEETH bos] lbos]l b@d

AV ADHEK
BENAYT 54T DUL > HMIED A IV BB
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