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1. Experimental

1.1 Bacterial strains and materials.

E. coli DH5a was used for genomic manipulations, and BW25113 (AfadD, DE3)was used for protein
expression and whole-cell reaction to reduce the loss of substrate.! Chloroform was obtained from
Junsei (Tokyo, Japan). N,O-bis-(trimethylsilyl) trifluoroacetamide (BSTFA) and N-Methyl-N-
(trimethylsilyl) trifluoro-acetamide (MSTFA), Pyridine, every aliphatic substrate or products without
DAME, 8-amino-1-octanol, 10-amino-1-decanol were purchased from Sigma-Aldrich Chemical Co.(St.
Louis, MO, USA). Bacteriological agar, Luria Bertani (LB) broth, and terrific broth (TB) media were
purchased from BD Difco (Franklin Lakes, NJ, USA). DAME, 8-amino-1-octanol, 10-amino-1-decanol was
purchased from Tokyo Chemical Industry (Tokyo, Japan).

1.2 Cultivation and protein expression

For expression of each module system, plasmids harboring the corresponding genes were transformed
to E. coli BW25113 (DE3) AfadD and the transformants were grown overnight in Luria-Bertani medium
containing 100 pg/mL of ampicillin or 50 pg/mL streptomycin for cell-H™ and 100 pug/mL of ampicillin or
50 pg/mL kanamycin for cell-A™ and cell-R™ at 37 °C. This seed culture was used to inoculate the Terrific-
Broth and the cells were cultivated at 37 °C until the cell concentration reached an optical density with
1 cm of path length, at 600 nm (ODgg) of 0.6. UV absorbance at 600 nm was measured with Multiskan
spectrum (Thermo scientific, USA). The protein expression was induced by adding 0.05 mM isopropyl-
thio-B-D-galactopyranoside (IPTG) for cell-H™ and 0.1 mM for cell-A™ and cell-R™ at 18 °C for 18 hours.

1.3 Concurrent reaction system in shake flask.

For concurrent reaction, cells were harvested by centrifugation, washed with potassium phosphate
buffer (pH 7.5, 100 mM) or Tris buffer (pH 8.0, 100 mM). The concurrent reaction was initiated by adding
appropriate concentration of substrate from 1M stock in ethanol and glucose to 10mL of cell
resuspension in a 100 mL flask. in the case of a,w-diamine compounds,, amino donor was supplied and

10 mM MgCl, was supplied for the biosynthesis of a,w-diols. All reactions were carried out at 30°C and
200 rpm, and pH was titrated through 5M NaOH every 6 hours.

1.4 Carbon source optimization for 1,12-diol biosynthesis in shake flask.

For the optimization of carbon source glucose, glycerol and buffer+TB, the cells were diluted in
potassium phosphate buffer (pH 7.5, 100 mM) with 30 ODgyg of cell-H™ and cell-R™, respectively. The
corresponding concentration of glucose, 1%(w/v) glycerol and 1%(w/v) TB were added and reaction was

carried out at 30°C, 200rpm for 24 hours. For the comparison of complex media, the cells were diluted

in LB, TB and RB respectively for the biosynthesis of 1,12-diol. The reaction conditions to produce 1,12-
diol were same with that of concurrent reaction.

1.5 Sequential reaction system in shake flask

In order to produce a,w-diamines and w-amino alcohols by sequential reaction, a,w-diol was produced
by cell-H™ and cell-R™ beforehand with 100 mM DAME with 10 mL of reaction solution in 100 mL shake
flask. After 24 hours, 120 ODgg cell-A™, 400 mM benzyl amine and 1% DMSO were added to the reaction

media, and the total volume was adjusted to 15 mL. The reaction was conducted at 30°C and 200 rpm
for 24 hours.

1.6 pH-controlled preparative scale whole-cell biotransformations

Whole-cell biotransformation in the reactor with constant pH control was performed in 916 Ti-Touch with
magnetic stirrer (Metrohm, Switzerland) pH controller. The reaction media for the biosynthesis of each product
was the same condition with that of in the shake flask, and the total volume was 40 mL. In the case of Sequential
reaction final volume of the reaction solution was 45 mL. The pH was kept constant at 7.5 or 8.0 through a pH
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controller, and the pH was adjusted by 2M NaOH. The reaction was carried out at the same reaction conditions
as the above experiments

1.7 Analysis by gas chromatography

The quantitative analysis of products were determined as previously described.? 3 Quantitative analysis was
performed using a gas chromatography instrument with a flame ionization detector (GC/FID) fitted with an AOC-
20i series auto sampler injector (GC 2010 plus Series, Shimadzu Scientific Instruments, Kyoto 604-8511, Japan).
A nonpolar capillary column (Agilent J&W HP-5 column 30 mx320 um i.d. 0.25 um film thickness) was used for
the analyses. To analyze w-HFAs and a,w-diols, the products were extracted with double volume of CHCl; after
vigorous vortexing for 1 min. After centrifugation, the organic phase was transferred to an Eppendorf tube and
samples converted to their trimethylsilyl derivatives by incubation at 50 °C for 20 min with an excess of BSTFA.
We used Injector 260°C; flow 1.5 mL/min; Temperature program 50°C/hold 1 min. and 10°C per min to 250 °C /
hold 0 min and 30°C per min to 280 °C/ hold 5 min. For analysis of w-amino fatty acid and a,w-diamines, samples
were evaporated and pyridine was used for dilution of the samples. After 10min of sonication, the samples were
then mixed with an equal volume of MSTFA by vigorous vortexing for 1 min and converted to the trimethylsilyl
derivatives by incubation at 50 °C for 20 min. After centrifugation for 3 min, supernatant was injected to GC/FID
with Injector 230°C; flow 1.5 mL/min; Temperature program 90°C/hold 0 min; 15°C per min to 200 °C/ hold 0
min and 5°C per min to 280°C / hold 5 min respectively. Each peak in GC chromatogram was identified by
comparison with that of an authentic sample. In the case of 10-amino decanoic acid, standard curve of 12-amino
dodecanoic acid (12-ADA) was used for quantification due to unavailability of the authentic sample. The
qualitative analysis of products was determined by GC/MS analysis. GC/MS analysis was carried out using a
Finnigan MAT system (gas chromatograph model AG3000 Trace GC Ultra ITQ1100) connected to an ion trap
mass detector (Fig. S131). Each sample preparation and analysis conditions were carried out under the same
conditions as GC/FID.

1.8 Purification of 12-ADA and 1,12-diol

The 12-ADA as model compound was isolated and purified by established protocol* After production
of 12-ADA in the pH controller with 40 mL reaction, the reaction media were heated at 80°C for 30
minutes to stop the reaction. To remove organic compound such as excess benzyl amine and remained
substrate, the heated reaction media was extracted with ethyl acetate (2 x 40mL) and the aqueous layer
was collected. Since 12-ADA was insoluble in ethyl acetate and water, it precipitated and separated
together with the aqueous layer. Next, equal volume of tert-butanol, NaOH (1.1 eq) and Di-tert-butyl
dicarbonate (Boc-anhydride 2.0 eq) was added to the aqueous layer and stirred at room temperature
for 18 hours. After the resulting reaction solution was extracted with ethyl acetate and washed with
brine, and dried with MgS0O,. To enhance purity of the purified product, the resulting solution was
purified with silica column chromatography with Hexane and ethyl acetate. Finally, the purified Boc-
protected 12-ADA was concentrated in vacuum to obtain desired product. The isolation yield was 66.5%
(390mg of Boc protected 12-ADA). The purified product was confirmed by *H NMR with CDCl; (Fig. S14t).

For the 1,12-diol purification, after production of 1,12-diol in the pH controller with 40 mL reaction,
the reaction media were heated at 80°C for 30 minutes to stop the reaction. Unlike 12-ADA, 1,12-diol is
soluble in ethyl acetate, 1,12-diol was extracted with ethyl acetate three times (3 x 40mL) and organic
layer was collected. After collect the organic layer, silica column chromatography with Hexane and ethyl
acetate was performed to obtained 1,12-diol. To increase the purity of 1,12-diol, we gave a gradient to
the composition of Hexane : Ehtyl acetate, and confirmed 1,12-diol through TLC with KMnQ, as staining
solution. e
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Supporting Table

Table S1 E-factor calculations for biotransformation

12-ADA 1,12-diol 12-aminol 1,12-diamine
Water (g) 40 40 40 45
Cells (g) 0.72 1.08 2.520 2.835
Glucose (9) 9.984 12.480 24.960 12.480
Buffer (g) 4.844 0.656 0.656 0.738
Substrate (g) 0.852 0.852 0.852 0.852
Amino donor(g) 0.857 0 1.714 1.929
[By-products]max () 2 0.452 0.634 0.680 0.588
Sum of waste (g) b-© 46.873 42.37 45.57 51.09
Sum of waste w/o (g) 6.873 2.37 5.57 6.09
Product (g) 0.400 0.2180 0.172 0.264
E-factor s 194.358 264.942 193.523
E-factor (w/o) 17.183 10.872 32.384 23.068

w/o: without water, E-factor: kg waste/kg product

3 Since substrate might be degraded or remained as it is (unreactive). So [By-products]ya.c=substrate (g) -
product(g)

b it is assumed that all the glucose was consumed for generating energy and converted into CO, and H,0

¢ The amino donor (benzylamine, MW 107) will be converted into benzaldehyde (MW 106) and benzyl alcohol
(MW 108) or remained as it is. Molecular weight of benzylamine, benzaldehyde and benzyl alcohol are
very similar. Therefore, it is assumed that the sum of them would not be chanced during the reaction
and is same with initially added amino donor (g)

Therefore, Sum of waste= Water (g) + Cell(g) + Buffer(g) +Initially added amino donor (g) + [By-products]yax
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Fig. S1 Screening of various monooxygenases and w-TAs in Cell-H™ and Cell-A™, respectively for the concurrent
reaction producing 12-ADA: (A) Screening of monooxygenases for the production of 12-ADA using concurrent
reaction system employing SpTA as w-Transaminase in Cell-A™ (B) Screening of w-Transaminases for the
production of12-ADA with PpAIkB as monooxygenase in Cell-H™. The reaction was performed in potassium
phosphate buffer (100 mM, pH 7.5) supplemented with 30 ODgy, of each cell-module, 1% (w/v) glucose, 20 mM
S-(a)-MBA, 10 mM DAME at 30 °C with 200 rpm for 12 hours; Abbreviations: AIkB : monooxygenase from
Pseudomonas putida Gpol; PpAIkB : monooxygenase from Pseudomonas pelgia; CuAIkB : monooxygenase from
Curvibacter sp. PAE-UM, CiAlkB : monooxygenase from Citreicella sp. 357; ToAlkB : monooxygenase from
Thalassolituus oleivorans; LaAlkB : monooxygenase from Leptospira alstonii; SpTA : w-transaminase from
Silicibacter pomeroyi; VfTA : w-transaminase from Vibrio fluvialis JS17; CvTA : w-transaminase from
Chromobacterium violaceum; AtTA : w-transaminase from Agrobacterium tumefaciens. Data represent the
means of three experiments and error bars represent the standard deviation.
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Fig. S2 Optimization of reaction conditions for the biosynthesis of 12-ADA (A) optimization of cell mass ratio of
Cell-H™ and Cell-A™  (Total ODgy of Cell-H™ and Cell-A™ was fixed as 60); (B) Optimization of glucose
concentration. Each concentration of glucose was fed to the reaction media every 6 hours; (C) Optimization of
amino donor; (D) Optimization of reaction buffer system. Data represent the means of three experiments and
error bars represent the standard deviation.
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Fig. S3 Inhibitory effect of 12-HDA on monooxygenase activity in the biotransformation of DAME. The reaction
was performed with 10 mM of DAME substrate and different initial concentrations (0, 5, 10 mM) of 12-HDA in

100 mM potassium phosphate buffer (pH 7.5). Data represent the means of three experiments and error bars
represent the standard deviation.
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Fig. S4 Production of 1,12-diol using 100 mM of DMAE substrate. The reaction was performed in potassium
phosphate buffer (100 mM, pH 7.5) with 30 ODgy, each of Cell H™ and Cell R™, 100 mM DAME, 10 mM MgCl,,
1%(w/v) glucose at 30 °C with 200 rpm for 24 hours. Green circles indicate 1,12-diol, red circles indicate 12-HDA,

purple circle indicates DAME and yellow circle indicates DDDA. Data represent the means of three experiments
and error bars represent the standard deviation.
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Fig. S5 Optimization of carbon source for the production of 1,12-diol. Comparison of the various glucose
concentrations, glycerol and TB+buffer, and potassium phosphate buffer (100 mM, pH 7.5) supplemented with
30 ODggo in Cell-H™ and Cell-R™ to 100 mM DAME, 10 mM MgCl, with 1, 5, 10% (w/v) glucose, 1% (w/v) glycerol,

1% (w/v) TB at 30°C for 24 h. To compare complex media, cells were diluted in each complex media with 100

MM 30 ODgq of Cell-H™ and Cell-R™, 100 mM DAME, and 10 mM MgCl, and the reaction was conducted at 30°C

for 24 h. Abbreviations: LB: Luria-Bertani broth, TB: Terrific broth, RB: Riesenberg media. Data represent the
means of three experiments, and error bars represent the standard deviation.
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Fig. S6 Optimization of glucose concentration for the biosynthesis of 1,12-diol using a biocatalytic cascade
employing Cell-H™ and Cell-A™. Optimization of glucose concentration supplied every 6 hours. Each glucose
concentration indicates % (w/v) value (glucose was supplied every 6 hours). Glucose optimization was performed
in potassium phosphate buffer (100 mM, pH 7.5) with 100 mM DAME substrate at 30 °C with agitation of 200
rom for 24 hours. Data represent the means of three experiments and error bars represent the standard
deviation.
30
25 I T
S )
£20
S I
w15 i
e
@
2 10
o
@]
5
0

" ” 90 120
PpAIkB cell mass (ODgq)

Fig. S7 Optimization of cellmass concentration of Cell-H™ for the biosynthesis of 1,12-diol . The cell
concentration of Cell-R™ was fixed to 30 ODgo and only the concentration of Cell-H™ was changed to ODggg of
30, 60, 90 and 120. The optimization of cell concentration was performed in potassium phosphate buffer (100
mM, pH 7.5) with 100 mM DAME, 10 mM MgCl, at 30 °C with 200 rpm for 24 hours. Data represent the means
of three experiments and error bars represent the standard deviation.



25 I
z 2
=
.0
51.5
c
o
2
5 1
O T
1L
0.5
0
12-aminol 1,12-diamine

2 Fig. S8 Sequential reaction to produce 1,12-diamine without DMSO. 100 mM DAME, 10 mM of MgCl,, 30 ODgqq
3 of Cell-R™, 60 ODggo of Cell-H™ potassium phosphate buffer (100 mM, pH 7.5). The reactions were conducted at
4 30°C and 200 rpm for 24 hours beforehand and 400 mM of benzyl amine, 120 ODgq, of Cell-A™ was added to the
5 reaction solution after 24 h. The graph depicts the production of fatty acid derivatives after 24 h of addition of
6 Cell-A™. Data represent the means of three experiments and error bars represent the standard deviation.
7
8
20 @1,12-diamine @ 12-aminol

= 15 T

£ 1

g ]

2 i

w10

£ - I

S I

6

O 5

0

9 Sequential reaction Concurrent reaction

10 Fig. S9 Biosynthesis of 12-aminol and 1,12-diamine from DAME by Cell-H™, Cell-R™, and Cell-A™ in one-pot
11 sequential and concurrent reaction systems. 12-aminol and 1,12-diamine production in concurrent (24 hours
12 after start) or sequential reaction system (24 hours after the addition of amino donor and Cell A™).

13

14



wm AW

10
11

12
13
14

20

| a1 12-diamine  O12-aminol | I
S 15 l
£ | T
9 | |
T 10
5
[&]
5
O 5 ;
I I
0 -
c8 c10 c12

Fig. S10 Concurrent reaction for the biosynthesis of 12-aminol and 1,12-diamine with varying carbon chain
lengths (C8-C12) using 50 mM benzyl amine in shake flask. Orange square indicates 12-aminol and grey square

indicates 1,12-diamine. Data represent the means of three experiments, and error bars represent the standard
deviation.
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Fig. S11 Subsequent reaction for the biosynthesis 12-aminol and 1,12-diamine with varying carbon chain
lengths (C8-C12) using 400 mM benzyl amine in shake flask The reaction was performed in potassium
phosphate buffer (100 mM, pH 7.5) supplemented with 60 ODgy, Cell-H™ and 30 ODgq, Cell-R™, 5% (w/v) glucose,

100 mM FAME substrate, 10 mM of MgCl, at 30°C and 200 rpm 24 hours for 1,12-diol production. After 24 hours,

120 ODgqq Cell-A™ and 400 mM benzyl amine, 1% DMSO were added to the reaction media for the production of
1,12-diamine. Grey square indicates 1,12-diamine and orange square indicates 12-aminol. Data represent the
means of three experiments and error bars represent the standard deviation.
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Fig. S12 pH-controlled preparative scale biosynthesis of fatty acid derivatives. (a) Biosynthesis of 12-ADA in a
reactor with pH-stat system. The reaction was performed in Tris buffer (100 mM, pH 8.0) supplemented with 40
ODggo of Cell-H™, 20 ODgq, of Cell-A™, 100 mM DAME, 200 mM benzyl amine, 0.5 mM of PLP, and 2% (w/v) glucose

for every 6 hours at 30°C for 48 hours. (b) Biosynthesis of 1,12-diol in a reactor with pH-stat system. The reaction
was conducted in potassium phosphate buffer (100 mM, pH 7.5) supplemented with 60 ODgy of Cell-H™, 30
ODggo of Cell-R™, 100 mM DAME, 10 mM MgCl,, and 2.5% (w/v) glucose for every 6 hours at 30°C for 48 hours.

Data represent the means of three experiments, and error bars represent the standard deviation.
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Fig. S13 pH-controlled concurrent reaction for the biosynthesis of 12-aminol and 1,12-diamine using 50 mM
of benzyl amine. 100 mM DAME, 50 mM of benzyl amine, 0.5 mM of PLP, 10 mM of MgCl,, 1% DMSO, 30 ODgq
of Cell R™, 60 ODgyy of Cell H™, 120 ODggy of Cell A™ in potassium phosphate buffer (100 mM pH 7.5.). The

reactions were conducted at 30°C and 200 rpm. Red circle indicates 12-aminol and black circle indicates 1,12-

diamine. Data represent the means of three experiments and error bars represent the standard deviation.
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Fig. S14 GC/MS data

B_ala_pyri #407 RT 878 AV-1 NL 144E7
T:+ ¢ Full ms [50.00-650.00]

3
T

3 2
i

8
8
1

7344

Relative Abundance

Jss10

95.21

117.04

131.03

143.05

9920 ‘
u\l' sl

185.07 20105

e

171.08
oo

241.01

28502

286,01

257,04 30274

420385 32688
T

™S

TMS”

353I y 37497
o L

Authentic sample

o

N A g TS

584 82
537.00 55587

100

150

cBafa_sample #396 RT- 879 AV 1 NL 198E7
T + ¢ Full ms [50.00-650.00]

100
90

80

g 3 3

5
k=3

7322

Relative Abundance

8

11714

12913

143.21 18520 30140
L 17120 | l 21520
) THRYTIDUTS RSO | o

200

22710
ol e
250

24116 95799

T
350
mz

300

28516

337,96 364.14

400

14 17919 39401
;

416.87 42870  474.09 484.89 498.89
T

586.90 617.85 64068
T T 1
450 500

T
550 600 650
e

Reaction sample

58513

‘"7,05 42895 45007 48506

(c10afa_sam #6506 RT: 10.

T: + ¢ Full ms [50.00-650.00]

100 7511

20

Relative Abundance

82 AV. 1 NL 1.15E7
0]

117.16

12016

131.00

14318

16
[oudials M IJU‘
150

851

1
17 1|
u,

1.1
Jas

ude .|1 bl

1
200

5
20109 25910

lLlIII Il n
250

mz

31320

314.25

=il ey 331.03
29915

T
350

T
400

TMS”

398[15

n ”‘:1_3203 361.09 38315 ]ma B 44418 45713
T T T

51614 54107 55704 |35716 61204 64200
e M e~y

1
600 650

450 500

550

NUM

Reaction sample

™S o]

]
N~ Al THS

49121 51495 586.12 507.12 62549 S“RZ‘
i 1

200

300 350

mz

400

54425
T

T
450 500 550 600 650



c12_afa_pryl #1095 RT: 1526 AV: 1 NL: 1.32E6
T: +¢ Full ms [50.00-650.00]

100

|

34302

Authentic sample

g0

7411
403 L ™S

N
303 73.10 kel TMS’N

210.07

Relative Abundance
]
I

416.1
18022 | 21240
L) [T 563,87 58011 60969 621.37
T T T T T i |
200 250 300 350 400 450 500 550 600 650
mz

b

28511 20045 341.23 |345.00 31.08]
26411 SS90 20018 37314 41504} || s 48788 500.98 52653
- P

NUM |
12_afasam#1095 RT: 1526 AV: 1 NL 1.32E6

T ¢ Full ms [50.00-650.00] Reaction Sample -

34302

8.3

174.11

B
=
I
=
=
[
o

Relative Abundance

147.07 N
21097

73.10

8

:
I
=
w

7
(o]

N

=

w

n
S
T

75.00
9513 12010 416.1

69.16
! JJ«“ | L 18 118022 | |o1240  ,g,4y 28541 apgqs 34123 (34500 o
Lo b Lol > ;
100 1

>
I

3 431.08
N T T 37314 41514,IL | |44375  487.88 50008 52653 56387 58011 60060 62137
200 250 200 850 400 450 500 550 600 650
mz

=]
o]

At i e "

S

cBdiol_sam #132 RT 622 AV. 1 NL 512E6 &
T: + ¢ Full ms [50.00-850.00]
14740

Authentic sample

149.12

Relative Abundance
2
I

1514 41144 13300

109,14 [131.16
91,04 17702 201.08

221.11
IR T wnl‘ll (L], .l i
) f T
E 100 150 200 250

34086 36528 40300 41533 437.85 46687 49481 51115 54074 565.22 586.26 620.29
T T T T T T 1
350 400 450 500 550 600 650
mz

c8_diol_pyri #132 RT: 621 AV:1 NL: 741E7 @
T: % ¢ Full ms [50.00-650.00]

100 14723

Reaction sample

90

804

69 60

149 12

Relative Abundance

201.05
177.02 22103

L (s i, 34583 36278 30880 42179 43873 46657 40460 51010 54750 58413 50936 64043
T T T
350 00 450 500 550 00 650

miz

Num |




¢10_diol_pyri #288 RT: 767 AV:1 NL 6.87E7

T: + ¢ Full ms (50 00-650.00]
100

90-

g 3 3 8

B
k=

73.30

Relative Abundance

-]

7528
83.43

n
(=)

S

‘ml. “ m

97.25

Il |‘ll

147 14

149.03

133.16

13117 150.01 17697 8.93
J

21303 22
ek | Lot e 250,85 27291

31654 [31990 550

©

Authentic sample

|03 376 91 39310 42970 466.60 49477 52161 53939 56367 604 58 62290 64372
T T T T

50

LIU_UIU_saill w0y K1 1 5o

T. + ¢ Full ms [50.00-650.00]
100

903

803

g 3
T

2

8832 7320

Relative Abundance
&
&

8

7525

3

30

=
1

A

O

100

” 97.33
l

350

T T T

150 200 250

AV, I WL aBiCs

14716

13324

177.04

131.23
| 171a2]

Al

19.09)

21310
| 22892 25003 287.12 3030

7.00 358.99
TP T

T T
400 450 500 550 600

Reaction sample

S
™S. o

392.91 431,14 451,16 467.05 485.00 517.19 538.24 555.81 578.95 623,45 63651
T T 1o T

A
" 10

0

T ke Ta0 250 w0 350

miz

DIOL_MF #473 RT:9.43 AV. 1 NL 6.86E7

T: + ¢ Full ms [50.00-650.00]

3

Relative Abundance

8 5 8 2

8342

147.39

149.21

p47.18

13326

111.32
177.13 22123 241.21 2718

35

400 450 500 550 500 650

Authentic sample

e
MS*O/\/\/\/\/WO‘TMS
16
495.10

131.36
e W B ST TR

P20 37306 40513 42116 44733

d

100

258.26 206,08 31525 3311
! - S o = V) .

150 200 250 300 350

47926 | 49825
T
500

542.45 567.01 587.19
T T
550

62327 64664
1

T T
400 450 600 650

ci2diol_sam #474 RT 941
T + ¢ Full ms [50 00-650 00]

100
90-

80-

& 8 3 3

Relative Abundance
8 8

S

9726 11123

AV: 1 NL 6.08E7

147.22

149.00

13322

7

115107 176.94 2

l 165.10 |1s§15
n ‘

24114
221.14 l 257.08
AL

n

Reaction sample

IMSE e o

567.22 587.20

‘.ll. 1‘.|

o L

100

204,03 315[16 3311 ¢
T T
150 200

300 350

mz

34817
T

38407 40484 42103 44927 477.24 49.‘}.02
T T
500

535.50
T T
550 600

630.58 64250
e

T
400 450 650



CBAMINOL #389 RT. 6.56 AV: 1 NL: 129E8
T +¢ Full ms [50.00-650.00]

oo 17226

00

Relative Abundance
5 8 & 3
(PP AT AT

@
=]
1

73.44

147.30 18423

5042

8642
el

10017
‘ 10137 133.19
‘i Al

l 198.23
1

Lugaa \-

248.09

24914
23612 ) 3721 p0544 33004 Z14
\

Authentic sample

40587 419.96 44711 461.12 49200 510.07 545.12 564.98 50765 62412 646.88
T

T
100 150 200

c8diaminesam #3790 RT. 865 AV. 1 NL 6.79E5
T: +¢ Full ms [50.00-650.00]

100

17409

~
=]

104,08

g 3

Relative Abundance
=
&

8

195.10
20

10007 43344

21804

'lll'J. T bl il

250 300

298.96
248 07

249.07
23306 |
h 1 27145

Bhaths

31493 34604 a2
Ih i|||. b L

200,02
Al + il

T T T T
400 450 500 550 600

Reaction sample

™S

1
38710 40980 43390 45095  480.00 50850 52206 55825 50888 61367 63569
. e prrr bt T 1

200

codiamine #7490 RT: 11.93 AV: 1 NL: 14668
T, + Full ms [50.00-650.00]

100

17433

a0

80

Relative Abundance

y3.67

S

28
031 20425

j—
el
S e

I+

T
250

300 350
miz

24717 269.20
Lol .
T

31326 32027 34322 36132
T

e
400 450 500 550 600 650

Authentic sample

41724

47514 504,% 517.95 563.20 577.81 614.97
T T

T
200

c8diaminesam #725 RT: 11.98 AV. 1 NL: 2.09E6
T: + ¢ Full ms [50.00-650.00]

. 17441

Relative Abundance

73.15
175.11

216
19622 J
i

9
23215 26191
ey o

T
250 300 350

miz

20908 35200
| ;. 319.02 34305 |
n T

54085
1

500 550 600

Reaction sample

417.06

TMS

|
TMS. N e

418.05 tus

47793
38795 4 050 46672 | 51867 53000 568.00 562.79 62286 63548
T T T T

T T
200

250 300 350

mz

T
400 450 500 550 600 650



ci0diamine #1008 RT 1449 AV 1 NL 2 10E6
T: + ¢ Full ms [50.00-650.00]

100 17413

Relative Abundance

175.05
I 207.20

100.10
I ‘ 13016 146 14 ngam
Ly ol

20816 22318 54554 28316
L (i e
T

©|

Authentic sample

44515

34110 % 5518 41472 44324 487.00 509,88 534,92 548.90 566.00
T

t
300

T
100 150 200 250

:.Emdia inesam #9398 RT 1458 AV' 1 NL 3 72E7
. + ¢ Full ms [50.00-650.00]

100

17411

Relative Abundance

175.16

20812 22318 537 54
e

32717 35710 37120 387.13 411388 443.06
e e ke

609.23 622.87 631.77
1
500

T
400

T T
350 500 550

mz

Reaction sample

44513

200 250

59.14] 477,66 506.15 52112 54611 56107 580.88
: T

627 04 647 63
T 1
500 550

650

T
350 400 600

mz

c12_aminol_pyri #627 RT. 10.84 AV: 1 NL: 3.86E6
T +¢ Full ms [50.00-650.00]

100+ 20311

31319
75.11
g0

80
704

E 17.07
609

J 7315

Relative Abundance

19 1
131.08 28

14314 44 19

20107, 243.08 25418 285.10 315.20

il

Authentic sample

354 14

37224

il = ek

Ll 4, ’ o il st "

250 300

100

200

477.27 48979 51160 54913 56334 58403 61303
T T T T T 1
350 450 550 600 650
mz

500

NUM |

:12diamine_sam #629 RT: 10.88 AV: 1 NL: 2.95E5
T: + ¢ Full ms [50.00-650.00]
75.06

100-
90- 31318
80-
70-

60-

Relative Abundance

31430

1,
17

185.15 26017
08 I 201.06 5715 25423 285.18

bk it
Mg

Reaction sample

331.03

28 (4 43359 49292 50713

PN NPT T 1 .l. il |,|

150 200 250 00

| 35421 37275 302

350
mz

460;95 55223 582.18
e T

613.39
T T
550

643.20
650

prrerTree LA AL A MRt A M

150 500 500



¢12_diamine_pyri #1303 RT: 17.30 AV: 1 NL: 1.84E7
T: + ¢ Full ms (50 00-650.00]

100 17412

Authentic sample
90-

©

473.03

Relative Abundance
2

TMS
TMS o e~ e~ L
47403 N s
73.15 4
20 175.10 =2n ™S
86.12 — 47509
100.04
25147 326 06 309.06
| =0as 1“;'19 186.17 222 15 | 26516 31113 || 34020 38518 |
5‘0 n!m 1§n 25\1 Zén 360 35"0 0
mz

413.11 438.17 471,08 || #87.01| 50352 s534.00 57412 606,67 62260  649.62
T T T i
400 450 500 550 500 650

NUM |
c12diamine_sam #1208 RT. 17.27 AV. 1 NL 7.58E5 @
T: + ¢ Full ms [50.00-850.00)

100 174.00

Reaction sample
90-

©

473.36
TMS. ::IMS
SN TR T T
30 7307 N T™S

175.11 A78.36 'i'MS
20 325.31
1

86.1
i 10006 4130 14 14613
L] ! ool

Relative Abundance
8

25123
7717 20014 5455 26117 31128 |32724 55516
100 150 200 250 300 350 400 450 500 550 600 650
mwz

300.36
386 96 ‘_‘Q] 34 429.08 44543

737) 51116 52528 558.36 56106 607.02 624.94 64120
T 1 T

Num €




03N N W -

—_ =
W N = O O

14
15

16

17

18

19

20

Isolation and Purification of 12-ADA from the reaction medium

12-ADA, as a model compound, was isolated and purified by the established protocol.* The reaction
medium (40 mL) from the pH-stat system was heated at 80°C for 30 minutes to stop the reaction. To
remove organic compound such as excess benzyl amine and remained substrate, the heated reaction
medium was extracted with ethyl acetate (2 x 40mL) and the aqueous layer was collected. Since 12-ADA
is insoluble in ethyl acetate and water, it precipitated and separated together with the aqueous layer.
Next, equal volume of tert-butanol, NaOH (1.1 equiv.) and Di-tert-butyl dicarbonate (Boc-anhydride 2.0
equiv.) was added to the aqueous layer and stirred at room temperature for 18 hours. The resultant
solution was extracted with ethyl acetate, washed with brine, and dried with MgS0O,. The resulting
solution was purified with silica column chromatography using Hexane and ethyl acetate solvent system.
Finally, the purified Boc-protected 12-ADA was concentrated in vacuum to obtain desired product with
the isolated yield of 66.5% (390 mg of Boc-protected 12-ADA). The purified product was confirmed by
1H NMR (Fig. S15t).

1H NMR spectrum of Boc-protected 12-ADA (400 MHz, CDCl3): 1.26 (m, 16H), 1.48 (s, 9H), 1.64 (m, 2H), 2.35 (t,
J=12,2H),4.17 (t, /=8, 2H), 4.88 (s, 1H), 10.05 (s, 1H)
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Fig. S15 NMR Data of the purified Boc-protected 12-ADA



Isolation and Purification of 1,12-diol from the reaction medium

After successful purification of 12-ADA, we further tried to isolate 1,12-diol. The reaction medium (40
mL) from the pH-stat system was heated at 80°C for 30 minutes to stop the reaction. Since 1,12-diol is soluble
in ethyl acetate, 1,12-diol was extracted with ethyl acetate three times (3 x 40mL) and organic layer was collected.
The resultant organic layer was further subjected to silica column chromatography using a gradient of Hexane and
ethyl acetate solvent system. Finally, the purified 1,12-diol was concentrated in vacuum to obtain a desired product
with the isolation yield of 52.5% (114.6 mg of 1,12-diol). The purified product was confirmed by 'H NMR (Fig. S16t).

0 N N AW =

9 1H NMR spectrum of 1,12-diol (400 MHz, CDCl; ): 1.24 (s, 16H), 1.37-1.41 (m, 4H), 3.35-3.38 (t, J = 13.04 4H ),
10 4.34 (s, OH)

11

diol
8000

—4,3440
14116
1.3960
1.2443

Fa

~7500
7000
~6500
6000
5500
5000
;4500
4000
3500
3000

| 2500

2000
‘ -1500

" 1000

i 1 Tt 500
'R | \ ‘ [ \

_— 0

¥

E =500
9.5 . 9.0 . 8.5 ’ 8.0 75 ' 7.0 ' 6.5 ' 6.0 I 5?5 ‘ EiD ‘ 4.5 4.0 ‘ 3.5 3.0 ‘ 2.5 ‘ 2.0 ¢

12 f1 (ppm)
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