1. 'H,3C RMN of benzothiazole and chromene pyrrole derivatives
2-(2,5-dimethyl-1H-pyrrol-1-yl)benzo[d]thiazole
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b) 2-(2,5-dimethyl-1H-pyrrol-1-yl)-6-nitrobenzo[d]thiazole
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c) 6-chloro-2-(2,5-dimethyl-1H-pyrrol-1-yl)benzo[d]thiazole
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d) 2-(2,5-dimethyl-1H-pyrrol-1-yl)-4-methyithiazole
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e) 3-(2,5-dimethyl-1H-pyrrol-1-yl)-1-phenyl-1H-benzo[flchromene-2-carboxylic acid

35000

30000

25000

20000

15000

10000

5000

-5000

32000

30000

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

-2000




3000

2500

2000

1500

1000

500

bl
P
N

19—

68°€ —

LTS

68'S
86'S N

E€T°L

¢m.m\
mw.m\
10°8
LE°8
16'8 —

PO TT —

[t

g

i v

L
TN.N

T.N.o
Ww.ﬁ
T

foo

1.5

110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25
f1 (ppm)

115

40000

[~35000

[~30000

25000

20000

15000

10000
5000

LTTT—

69°9€ ~_
£9L8 7

L2011
18211
09'81T
sseet
sger
89Szl
veLet
80°/¢1
68'/21
60'6¢T
8T0€T
08°0€1
opTET \
£T'8ET
89'86T —

9L'(9T —

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

170



2. Green metrics’?

Atom Economy

MW product

AE =
Y. MW reagents

Yield

_ ( moles product ) <stoich. coeff. limiting_reagent)

moles limiting_reagent stoich.coef f.product

Reaction Mass Efficiency

Y. mass reagents

RME =
mass product

Stoichiometric Factor

Y., mass excess reagents

SF=1+ 0 -
Y. mass stoichiometric reagents

Material Recovery Parameter

1
1+ [(Y = AE = Y mass auxiliaries)/(SF * mass product)]

MRP =

Process Mass Intensity

mass imputs
PMI = 2 p

mass product

Turnover Frequency

Mass product

TOF =
Mass catalyst * Reaction time

! Andraos, J., Hent, A., 2015. Simplified Application of Material Efficiency Green Metrics to Synthesis Plans: Pedagogical Case Studies
Selected from Organic Syntheses. J. Chem. Educ. 92, 1820-1830. https://doi.org/10.1021/acs.jchemed.5b00058
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