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Photo flow reaction is more efficient than batch reaction. . ‘ Immersion well (water-cooled)
System A (Single type) System B (Tandem type) .
Whole picture of photo flow system
Iamp High pressure Hg lamp
—— o 450 W (D =53 mm, d = 30mm) or .
= = High pressure Hg lamp
Batch Flow O s gﬁ 1a 400W (D =43 mm, d = 30mm) 400 W (D = 43 mm, d = 30 mm))
( by ' 0™ OMe | Pyrex immersion well /
o Product . / (water-cooled) \
hv > by-product pump ( ]
[
— E
3
—_— 2
B L EtOH-water
bath

D — T o i

*Specific surface area of irradiation was larger than batch

reaction due to short i.d. of flow tube. FEP tube glg_\; rateu - Eﬁl; tube Flow rate
Smaller amount of by-product was formed because product 118" 2-0.5 mL/min 116" 0.75 mL/min
was immediately flowed out before degradation. id. 0.75mm  (Rt=17.7-12.9 min) Ld. 0.75mm  (Rt=10.0 min)

length 800 cm length 1700 cm

- [ L) L L] L) L) = L] = =
System A 1) o H OH
o 450 W Hg lamp o 2 o
(o] D= 53 mm Pt/C ) -
- - — ome Photo flow reaction was cleaner entry 8 (Flow) 360 min
temp. 10-15°C OMe Batch th h b h -
0”“OMe  solvent toluene d o an photo batch reaction.
12 Flow 22 unstable 2 cisonly Batch reaction gave a lot of by-
entry 1a (M) Flow rate Rt (min)?  Conversion (% HPLC) Comment products (entry 9).
(ml/min) 2a la
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1) FEP tube (i.d. 1.59 mm, L 500 cm) was used.
2) FEP tube (i.d. 0.75 mm, L 2700 cm, wound with two layers) was used. 1) d: light tube diameter. 2) 400 W Hg lamp (pyrex filter).

3) Low conversion was found in THF, AcOEt, n-hexane and DMF.

" Thicker t?be (i-d. 1.59 mm, L 500 cm) gave th.e same potency (entry 11). Productivity raised up to 2 .0 g per 10 hr when the immersion well with
-Increase in tube length enhanced the conversion to some extent shorter diameter (D) was used (entry 14).
concomitant with increasing the amount of by-product (entry 12).

A Productivity raised up to 2.4 g per 10 hr when CH;CN was used as solvent (entry 16).
-11.1 g of tert-Bu ester 3b was successfully obtained (entry 13). Productivity raised up to 3.6 g per 10 hr when flow system B was used (entry 17).
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1) D content of 3¢ was determined by LCMS analysis of amide 12 D] 2:::'3’ Ag+ 2t-Bu BnOD
2) 0.025-0.075 M, Flow rate 0.4 mLmin D
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H3. Summary
A T -More efficient method to synthesize compounds 3a and 3b
H1 = using photo flow chemistry in safer solvent was established.
H4 -Photo flow reaction was cleaner than photo batch reaction.

mosarmy  H2 o -The distance between lamp and reactor tube is relevant to

NP - ARt the efficacy.
ST TS E’ETI_J‘M& Z< i‘:"-f_|5 Ha NOE Productivity was raised up to 3.6 g / 10 hr using system B.
. L C”L H3-H5, H4- -Introduction of D atoms to cyclobutane ring system with high
g = = H2 deuterium content was successfully achieved. No dO compound
== =0 == =0 e was contained.
B M compound 8 -Two D atoms could be introduced on methylene carbon of
= compound 5 by the Wolff rearrangement reaction in BnOD.
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588 | 'ﬁ-“;ifﬁ S Jul D o) improve productivity (humbering up etc.).

e ' ’ Further contribution to Medchem. (Synthesis of D compounds,

B3 2 .2, = D 90 metabolite, unique library etc.).
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