Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013

Reduced resource consumption through three generations of

Galantamine.HBr synthesis

SUPPLEMENTARY INFORMATION

Authors:
Geert Van der Vorst *°, Wim Aelterman °, Bruno De Witte °, Bert Heirman ®, Herman Van

Langenhove  Jo Dewulf ?

% Research Group ENVOC, Ghent University, Coupure Links 653, Ghent, B-9000, Belgium.
b Johnson & Johnson PRD, Janssen Pharmaceutica nv, Turnhoutseweg 30, Beerse, 2340,

Belgium

Corresponding author:

Prof. J. Dewulf

Research Group ENVOC
Ghent University

Coupure Links 653,

B-9000 Ghent, Belgium
Tel: ++32 9 264 59 49

Fax: ++32 9 264 62 43
E-mail: jo.dewulf@ugent.be



mailto:jo.dewulf@ugent.be

alBwWIo) auluy

Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013

abe Buonpa) wnipos oW G'EL Ho_.ﬁmh_w.”._..m_w
low g2°| oW g°g
17
g % 001 = oIk % ¥3 = Ploik % £9 = piayk % 81 = piowk % 08 = piaik ‘ % 569 = piaik _
m oy Gonezieiskin uoneziesiia 4 uoneziesiio i m | = uopezyesiio 9% ZE = Pk uonejfuuoy pue %28 = plad %68 = piatk
= w.Al PUE UORINDas pue A pue e pue pue Buiadoas auan|o) ul uonanpal JEEM UL TOSTH i
z 6 0915 ug uofinjosa) | uoneuvaboeyap po uonejfuan ] auanjol ansop Buiy ‘UCHIBLLLIO) BUILL| uonefylawag | daig
& 3 gdais | 3 £ daig 3 d & s day v daig ¢ doig - z daig o
g g 3 A ) : - B @
- o m m 3 @ ioof
: 2 .
o m >

Figure S1: Overview of nine production steps of the First generation synthesis pathway of 1 mol

Galantamine.HBr
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Figure S2: Step 4a and Step 5a in the first generation 9 step synthesis route of Galantamine.HBr
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Figure S3: Step 4b and Step 5ab in the second generation 9 step synthesis route of Galantamine.HBr
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Figure S4: Mass balance of process step 6a



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013

T T T T Processlevel |

I Process lev

| & g |

I
J L
I
I

I MR
L —
I _I—b 39 kg gases

360 kg Inermediate E
1012 kg reagent 1
T0 kg reagent 2

69 kg Water
191 kg reagent 3

o

1200 kg solvent 1

1728 kg Ammonia 400 kg solvent 1

527 kg Methanal
159 kg HCl in 2-propanal

022 kg water layer to
wastewater freatment

p 34 kg sohlent to treatment

361 kg solvent 1 —Ib A "o

61 kg NaOH |
40 kg solvent 1 T

I #2745 kg to treatment
-l

-

|nput: 6179 kg 339 kg intermediate F Mass loss: 5840 k.g

Figure S5: Mass balance of step 6b using a continuous reactor (MR)
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Figure S6: Comparison of the batch and continuous production of 1 mol active intermediate F at three
different levels and excluding the previous production steps.




