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Scheme S1. First step reactions to prepare L-a-GPC.

N,N,N-trimethyl-2-(phosphonooxy)ethanaminium chloride (compound 1)

Choline chloride (50 g, 0.358 mol) and phosphoric acid (100 g, 1.02 mol) were mixed in a flask equipped with a
Dean-Stark trap. The solution was mixed during warming up to 170 °C for 6 hours. After the reaction was ended,
the reaction mixture was dried in vacuo and phosphocholine (0.286 mol, 80%) was obtained as colorless liquid.

(R)-2,3-dihydroxypropyl dihydrogen phosphate (compound 2)

Glycerol (32.8 g, 0.358 mol) and phosphoric acid (100 g, 1.02 mol) were mixed in a flask equipped with a Dean-
Stark trap. The solution was mixed during warming up to 170 °C for 6 hours. After the reaction was ended, the
reaction mixture was dried in vacuo but (R)-2,3-dihydroxypropyl dihydrogen phosphate was not synthesized.

(R)-2,3-dihydroxypropyl dihydrogen phosphate (compound 2)

POCI; (1.75 g, 12.5 mmol) and 2 mL of anhydrous chloroform were mixed in a flask under nitrogen atmosphere
and stirred for 10 min at room temperature. Glycerol (0.132 mg, 1.44 mmol) was slowly added to the flask and
the reaction was carried out at room temperature for 15 hours. After the reaction was ended, the reaction mixture
was quenched by adding deionized water to remove unreacted POCls. The solution was dried in vacuo at 60 °C,
but (R)-2,3-dihydroxypropyl dihydrogen phosphate was not synthesized.



NMR data

Table S1. Optimized reaction conditions and conversions of first step reactions in a batch reactor.

phosphorylation temperature  reaction time conversion *
Entry reactant solvent
reagent (°C) (hr) (%)
1-1 choline chloride POCl; H,O/CHCl; 25 4 86
1-2 Choline chloride H;PO, - 170 6 <20
1-3 choline chloride H;PO4 - 170 6 80
1-4 glycerol POCL; CHCl3 25 15 -
1-5 glycerol H;POy4 - 170 6 -
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Figure S1. '"H NMR spectrum of entry 1-1.
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Figure S2. '"H NMR spectrum of entry 1-2.
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Figure S3. '"H NMR spectrum of entry 1-3.




Table S2. Reaction conditions and conversions of first step reactions in a flow reactor.
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POCly/ reactor
H,O ¢ . temperature  flow rate .. Conversion ¢
entry choline volume __ reaction time
(mL) . (°0) (L/min) (%)
chloride® (mL)
2-1 0.3 8 225 25 31.25 1hr 38min 60
2-2 0.3 8 225 0 31.25 4hr 8
2-3 0.3 8 225 30 31.25 35min 32
2-4 0.3 8 22.5 35 31.25 30min 38
2-5 0.3 6 225 25 31.25 1hr 56min 88
2-6 0.3 4 22.5 25 31.25 2hr 24min 36
2-7 0.15 6 30 25 31.25 3hr 25min 97
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Figure S4. '"H NMR spectrum of entry 2-1.
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Figure S5. '"H NMR spectrum of entry 2-2.
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Figure S6. '"H NMR spectrum of entry 2-3.
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Figure S8. 'H NMR spectrum of entry 2-5.
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Figure S9. '"H NMR spectrum of entry 2-6.
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Figure S10. '"H NMR spectrum of entry 2-7.



Table S3. Reaction conditions and conversions of second step reactions in a batch reactor.

CPD/ reaction conversion
entry solvent . .
phosphorylcholine time (%)
3-1 ethanol 1.14 24hr 90
H,O +
3-2 1.14 24hr 98
ethanol

"20200715_0710 step 2 down™ 1 1 €]
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Figure S11. 'H NMR spectrum of entry 3-1.
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Figure S12. '"H NMR spectrum of entry 3-2.




Table S4. Reaction conditions and conversions of second step reactions in a flow reactor.

H,O reactor volume temperature o Conversion
entry reaction time
(mL) (mL) ) (%)
4-1 15 12 75 6hr 30
4-2 12 12 75 6hr 42
43 10 12 75 6hr 61
4-4 10 12 80 6hr 79
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Figure S13. '"H NMR spectrum of entry 4-1.
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Figure S15. '"H NMR spectrum of entry 4-3.

11



2

a o OH
Lo, e
/I\/\U/ \DH
D,0
A © o
|
7~ I\/\O/ O/Y\OH
OH
A ,
. a A\ r\f\mﬂ
Vo )
sla A‘S 4}0 als a.ln epm]

Figure S16. '"H NMR spectrum of entry 4-4.

Table S5. Reproducibility experiment of first step reactions in a flow reactor.

POCIy/ reactor )
HO“ . temperature ~ flow rate . Conversion ¢
entry choline volume . reactn time
(mL) _ (°C)  (uL/min) (%)
chloride® (mL)
1 0.15 6 30 25 31.25 3hr 25min 97
2 0.15 6 30 25 31.25 3hr 13min 95.2
3 0.15 6 30 25 31.25 3hr 26min 973
Table S6. Reproducibility experiment of second step reactions in a flow reactor.
H,O reactor volume temperature o Conversion
entry reaction time
(mL) (mL) O ()
1 10 12 80 6hr 79
2 10 12 80 6hr 76
3 10 12 80 6hr 78
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3C NMR
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Figure S17. '3C NMR spectrum of choline alfoscerate.
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Mass spectrum
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Figure S18. Mass spectrum of choline alfoscerate.
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Figure S19. IR spectrum of choline alfoscerate.
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HPLC data

Lata file :

D:\Chem3241'Datah\c-CAC\c-CAC 2021-11-1¢ 14-2B-28°020-1%-

Sample Mame: 10892B03Z2 1
Seq Line 20 Inj. No. 1
Location 16 Inj. Vol. 100 pl
Injection Date 11/17/2021 10:05:08 AM
Acg. Method D:\Chem32Y1\Data'\oc-CACh\c-CAC 2021-11-16 14-28-28%\c- ->
Analysis Method : D:\Chem32\1\Data\c-CAC\c-CRC 2021-11-1& 14-28-ZB\c- -=>
Last Changed 12/6/2021 10:54:06 AM
RIDA A, Refractive Index Signal (c-CAC\e-CAC 2021-11-16 14-28-28W020-16-10828032.0)
nAIL | X
700 | :
o
600 b
500 - i r
| |
|
400 - ' |
300 z | I
= |
w (1
200 Eg :
i
100 T ‘ 1
= .
0 .!III \\._l
0 10 20 30 40 50 i

Customized Report:

DATR

FRINT

Zorted By Signal

Uncalibrated Peaks
Signal

not reported

l: RIDl A, Refractive Index Signal

Calib. Data Modified 12/6/2021 10:53:358 AM
Multiplier 1.000000
Dilution 1.000000

Feak]| RT | Type | Width | Area | Area & | Name
# | [min} | | [min] ! | |
== m——————— |======= R e [-——————- [-=—=m=
1] 5.054 |MF | 0.072 879.973| 0.062]
] 2] 3.292|FM | 0.251 1421880.875| 399.777|CAC
I 3 6.03%3| M |  0.166 525.062| 0.037]
l 4| 6.425|FM | 2.307] 1775.57¢6| 0.125]

w#* End of Report *+=

Figure S20. HPLC graph of choline alfoscerate.
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