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N-Methyl-2-hydroxyacetylimidazole (1d):
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3-(2-hydroxyacetyl)benzo[d]oxazol-2(3H)-one (1f):
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(2R,3S)-3-cyclohexyl-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxypropan-1-one (3c):
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(2R,3S)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxy-4-methylpentan-1-one (3d):
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(2R,3S)-4-ethyl-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxyhexan-1-one (3e):
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(2R,3S)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxy-5-methylhexan-1-one (3f)
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(2R,3S)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxyheptan-1-one (3g):
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(2R,3S)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxy-5-phenylpentan-1-one (3h):
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(2R,3S)-1-(2-ethyl- 1H py rrol- 1 yI) -2,3- dlhydroxy dimethylpentan one (3])
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(2R,3R)-4,4-diethoxy-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxyhept-6-en-1-one (3k):
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(2R,3S)-5-((tert-butyldimethylsilyl)oxy)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxy-

4,4-dimethylpentan-1-one (3I):

S28




0000
880°0
€600
006°0
L06'0
v16°0
|9S0°T

y

990'T
S0C'T
£2C'T
cve'T
78S'T

9.1C

VE6'C
2S6°C
T.L6C
vTS'e
615°€
8ESE
069
vIL'E
76.°€
€18'€
TV6'€
656°€

9v0'S
790°'S

770’9
L70'9
cS0'9
GS0'9
T6T9
6619
L02'9

EE0°L
9€0°L
TVv0'L
7702

v92L

NV TN

WO

OTBS

/ "N
—_— OHMe Me

OH

Et

PPM

15t'G-
eee——

e80T —
21012
599'22 W
c18°22
1009c —

099°6€

65.°0L
6£8°TL %
01692
ogz'LL W
TS5 LL
£90'8L \

L2TTIT— —

svrait—
250611

€92°0VT

LV ELT

:
PPM

T
150

T
200

(

2R,3S)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxy-3-phenylpropan-1-one (3m):
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(2R,3S)-3-(4-chlorophenyl)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxypropan-1-one

(3n):
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(2R,3S,E)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxy-5-phenylpent-4-en-1-one (30):

000°0~

€1C'T
8CC'T
EVC'T

69v°C
4T
oc6'c — 7~
862
€562
696
9862
vese

6v.°€ i
709y
STOY
29y
8y
334
198
198
862°S
2L0'9
5L0'9
8,09
1809
rve9
osz'9
1529
otE'9
£2€9
TvE9
5569 —\\=
€899
STL9
5€0°L
80",
2v0'L
v0°L
252 L
83z,
892,
SLzL
8.2,
182°L
S0€"L
81¢"L
0ze'L
18",
v8e'L

NN

— e

144

62°¢ M
¥6°0
—
5
v0'C
S~
N %
6°0
b —
00T
f\\f
oo.r._”
=
a8

PPM

T
0

S32



0000~
9000
9660
0201
YU T
2vTT
svTT
T pLTT
osz'T
08T
evS'T
65T
095'T
— 995'T
2.5T
95T
€851
o 6851
0 189'T
£69'T
1vLT
88T

PPM

TOT'ET

818'CC

R

[ [co8T
8 ot
1v8EL .
! < |sz0T
mmﬂﬁ% @ [osoz
mNm oL m vs0Z
18722 F o
C
m 8e0'e
L O |esoe T
- o |ovse
ro O [eose .
= S, [eoew 8610
X [etev K
| m 6.5°€
o —— ©
19,11
preert— | )
111611 T <
026921 ol
6vT 22T % 1
T6€'82T —— — = o I
Tze'8eT — W‘ o~ (@)
88T EET )
19T 98T —_
. > o
STovT E W_A\..
< @]
3 o )
i3 =
[&]
>
3 Q 4
— [ap N _J
2 leoz —
> 1
- [ e
826121 S
£
| 1
—~
- )
L QU’
N
p—

S33




HHHHH
vvvvv

174.979
8.
3
038|
7.
2.
53.110)
62.
5.
3
4
Of
0.

NNNNN

rore Ty

T T T T T T T ™ T T - I T it
150 100 50 PPM

(2R,3S)-benzyl 3-cyclohexyl-2,3-dihydroxypropanoate (5b):

S34



000°0-
€60
6,60
1660
00T
20T
820°'T
€zT'T
8vT'T
L02T
ETTT — > —
6ecT —
2Lz T
vssT
095'T
9/9'T
€zLT
Sv.T
T5LT
656'T
116'T
€10
6502

/

@

8.5
VET'E
4453

0EE'Y
VEE'Y

b SN

802'S
zeT's
89zs ———
€62'S

|

\

160

~

00T

OH
OH

BnO

0 PPM

21092
£90'92 %
6cv9z—
192°62
£Lv'62 W

TSSOV

o882
vez 1. M
.60,
LoT 22
ose L2
g2

6ES'82T
212821 W
198'82T

0LC°SET

6TV VLT

:
PPM

T
100

T
150

T
200

S35



(2R,3S)-N-benzyl-3-cyclohexyl-2,3-dihydroxypropanamide (5¢)
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((4R,5S)-5-cyclohexyl-2,2-dimethyl-1,3-dioxolan-4-yl)(2-ethyl-1H-pyrrol-1-

yl)methanone (6):
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Cyclohexyl((4R,5S)-5-cyclohexyl-2,2-dimethyl-1,3-dioxolan-4-yl)methanone (8):
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(2R,3S)-5,5-diethoxy-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxypentan-1-one (3p)
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(2S,3R)-4-(1,3-dioxolan-2-yl)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxybutan-1-one
(3a):
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(25,3R)-4-(1,3-dioxan-2-yl)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxybutan-1-one

(3r):
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HPLC Traces for Table 2 and Scheme 4.

(2R,3S)-3-cyclohexyl-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxypropan-1-one (3c):
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o b b b b e b e b by By
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(==

10 20 30 40

(@]
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Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
B R e | == | == | === |
1 39.487 MM 0.8374 127.17352 2.53100 3.1458
2 43.387 MM 0.9091 3915.49316 71.78629 96.8542

2R,3S)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxy-4-methylpentan-1-one (3d):

mAU
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Width Area Height Area

[min] mAU *s [mAU ] %

A R | —mmm | e | =
1 4.057 BV 0.1001 20.47013 2.99541 0.5920
2 4.239 Vv 0.0940 10.87306 1.79491 0.3145
3 4.397 vv 0.1964 29.42323 2.01713 0.8510
4 4.654 VvV 0.1985 24.57318 1.85130 0.7107
5 4.968 VB 0.1745 82.82141 6.64795 2.3953
6 5.371 BV 0.1980 28.74104 1.96869 0.8312
7 5.624 VvV 0.1548 20.60103 1.82781 0.5958
8 6.101 Vv 0.2703 194.64032 9.77045 5.6292
9 6.670 VvV 0.2156 107.38747 6.82430 3.1058
10 10.039 BB 0.2776 213.15219 10.76470 6.1646
11 11.746 BB 0.3458 1257.36609 50.25687 36.3643
12 13.365 BB 0.3207 106.89573 4.85967 3.0915
13 16.276 BB 0.3543 1360.74622 56.99484 39.3542

(2R,3S)-4-ethyl-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxyhexan-1-one (3e):

mAU =
N
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Peak RetTime Type

#

O J o U w N

e
N R O ©

[min]

Width Area

[min] mAU *s

0.0807 11.23573
0.1848 36.83178
0.1970 75.18270
0.2195 45.23331
0.2686 109.99516
0.2954 85.69457
0.2591 680.90759
0.3113 491.92499
0.3306 270.96432
0.4134 2489.56445
0.4312 259.24609
0.8213 1065.73108
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(2R,3S)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxy-5-methylhexan-1-one (3f):
mAU &

25—

20

50

mil

Width Area Height Area
[min] mAU *s [mAU ] %
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(2R,3S)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxyheptan-1-one (39g):

mAU 1 &

35
30
25

20

Width Area Height Area
[min] mAU *s [mAU ] %

.8841 2242.33472 37.65204 66.1605
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2R,3S)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxy-5-phenylpentan-1-one (3h):

mAU

60
50-]
40
30]

20+

0 5 10 15 20 25 30 35 min

Totals : 4080.03001 102.25444
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(2R,3S)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxy-4-(2-methyl-1,3-dioxan-2-
yl)butan-1-one (3i):

mAU ]
450 o

400 —
350 —
300 —
250 —
200 —
150 —
100 —

50

0

0 5 10 15 20 25
§§§k ¥ Time Type Width Area Height Area
.%hmﬁfLmin] [min] mAU *s [mAU ] %
A e R | == | === | == |
1 6.340 VvV 0.2302 51.66825 3.13445 0.2896
2 6.837 VvV 0.1783 32.30010 2.71125 0.1810
3 7.031 Vv 0.1915 54.23491 4.08024 0.3040
4 7.394 Vv 0.2042 47.46297 3.32793 0.2660
5 8.394 Vv 0.7057 366.96234 7.05646 2.0568
6 8.870 VvV 0.4388 266.91818 8.02849 1.4961
7 11.860 VvV 0.4036 4256.51025 145.02238 23.8575
8 12.703 vV 0.3316 648.47833 28.59179 3.6347
9 13.363 VvV 0.3472 63.80077 2.65619 0.3576
10 14.846 Vv 0.3680 1.12065e4 451.83545 62.8120
11 16.355 vv 0.4166 728.69110 25.81748 4.0843
12 17.398 VB 0.4642 117.83560 3.69130 0.6605
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(2R,3S)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxy-4,4-dimethylpentan-1-one (3j):

VWD1 A, Wavelength=254 nm (MICHAELIS\DEF_LC 2012-12-28 14-27-02\DM8-0781_PIV.D)
mAU ] @
o

1w{
w{
m{
w{

20

513.248
15.004

Area Height Area
mAU *s3 [mAU ] %

13.248 BB 0.2776 31.21518 1.71676 0.9394
15.094 BB 0.3164 56.98517 2.69713 1.7150
16.741 BV 0.3570 455.92886 19.00949 13.7211
18.265 VB 0.3872 2778.70386 105.55822 83.6245
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(2R,3R)-4,4-diethoxy-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxyhept-6-en-1-one (3k):

mAU
C_

1000+
800 |

600

400 +

200

0 5 10 15 20 25 min

.3579 2819.97900 131.30621 10.6057
.2050 481.62720 39.16420 1.8114
.3140 2370.58252 111.29093 8.9155
L3957 927.76965 34.93492 3.4893

Width Area Height Area
[min] mAU *s [mAU ] %
e R | === |===mmmmm - | =====--- |
1 4.224 BB 0.3276 73.76086 2.85504 0.2774
2 4.733 BV 0.2705 102.83092 5.12410 0.3867
3 5.028 Vv 0.1901 58.40385 4.84774 0.2197
4 5.474 VB 0.1940 262.21960 19.40849 0.9862
5 8.166 VvV 0.2610 131.20596 7.09195 0.4935
6 9.930 vv 0.4271 82.55071 2.56028 0.3105
7 11.900 vv 0.2725 1.92784e4 1049.63708 72.5043
8 0
9 0
0 0
1 0

e
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(2R,3S)-5-((tert-butyldimethylsilyl)oxy)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxy-
4,4-dimethylpentan-1-one (3I):

mAU | &

o
25

&

300
250
200

150 o

100 o

9.905

50

] 8 8
0l A b
0 ‘5 1‘0 1‘5 2‘0 2‘5
Width Area Height Area
[min] mAU *s [mAU ] %

1 7.163 BB 0.1979 155.64168 11.24250 2.6801
2 8.558 BB 0.2037 4298.59814 313.36346 74.0202
3 9.905 BB 0.2335 1269.55762 81.12251 21.8613
4 11.095 BB 0.2331 83.53390 5.35122 1.4384
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2R,3S)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxy-3-phenylpropan-1-one (3m):

mAU 4
70—?
mé
50—?

40

39.582

30

20

o
I BRI ER
1 %4
T=ar012
44.512
%///:;751601
\

0 10 20 30 40 50 60 70
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mMAU ] %
e e . | === | ====== |
1 4.151 BV 0.0746 9.84968 2.06284 0.1161
2 5.293 VB 0.1351 42.37485 4.66566 0.4995
3 7.729 VvV 0.1989 32.13319 2.28680 0.3788
4 8.279 VB 0.2140 47.19418 3.12528 0.5563
5 9.598 VB 0.2351 98.83949 6.11808 1.1651
6 19.165 BB 0.3452 46.47079 2.03400 0.5478
7 37.012 BB 0.7809 312.35718 6.11461 3.6820
8 39.582 BB 0.8639 1969.80493 35.36532 23.2194
9 42.415 BV 0.8909 4545.24316 79.54462 53.5777
10 44.512 VB 0.8978 251.19789 4.12801 2.9610
11 51.601 BB 1.3574 1127.99268 10.51877 13.2964
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(2R,3S)-3-(4-chlorophenyl)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxypropan-1-one
3n):

mAU | ?ﬁ_’
140{ |
120{
100{

80{

60{

40

20

0 5 10 15 20 25 30 35 40 min

Width Area Height Area
[min] mAU *s [mAU ] %
e e | === | === | ===
0.1808 32.89509 2.71235 0.3083
0.3453 370.69180 16.57926 3.4743
0.5575 2645.32031 72.60931 24.7935
0.6253 572.14655 14.08710 3625
0.6333 319.52985 7.78387 2.9948
0.7167 6728.83447 146.02054 63.0666
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2R,3S,E)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxy-5-phenylpent-4-en-1-one (30):

mAU ] 3

175%
150%
125%
1ooé
75
wé

25

524.828

0 10 20 30 40 50 60 70 min

Width Area Height Area
[min] mAU *s [mAU ] %

0 0
0.4333 54.87017 1.95775 0
1.1708 1502.99292 19.14305 4.7792
1.2412 1398.14746 16.93659 4
1.1295 8814.61523 118.56046 28
1.4993 1.96112e4 196.24577 62.3592
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(2R,3S)-5,5-diethoxy-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxypentan-1-one (3p):
mAU 4 bl

250{
200{
150{
100{

50

0 5 10 15 20 25 min

Width Area Height Area
[min] mAU *s [mAU ] %
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(2S,3R)-4-(1,3-dioxolan-2-yl)-1-(2-ethyl-1H-pyrrol-1-yl)-2,3-dihydroxybutan-1-one (3q):

¥ ¥ ¢ ¢ LA
25
20 g
5 iE g
= 104 o o §
E DU U .
5_ [
T T T T ] I/\I
& "o 20 D 40 50 o !
Minutes
Ret . Time idth
Peak Peak Besult Time Off=zet Area Bep. LlyZ2 Btatus
No Name [ fmir) fmir) lcounts) Code i(sec) Codes
1l 0.3&509 J2.281 o000 7302 BV o.o 1
Z 21.6187 23,188 o.ooo 449853 VB 4z.8 T
2 Z.9933 28,769 o.oo0 2295 BY 45.8 U
4 &7 . 7E06 405085 o.ooo 1409362 WEBE E53.1 T
5 7.31598 49 065 o.ooo 152329 BE &l1.2 T I
Totals: 1000000 0.0aa 2081141

(2S,3R)-4-(1,3-dioxan-2-yl)-1-(2-

ethyl-1H-pyrrol-1-yl)-2,3-dihyd
ﬁ@

roxybutan-1-one (3r):

i ¥ W@ b
5.0+ o
=
4.5 o
o
4.0+
Ahi] @ %
3.0 ¥ B
LS
%
2.0+ 1 |
Y1 "0 130 4D 50
Bet . Time Midth
Peak Peak Besult Time Off=set Area Sep. 1r2 Status

o Name I (miru) (miri) foounts) Code (=sec) Codes

1 Z&6.4705 20_70z a_0on Q2636 BE 35.4 U

z L4 0452 4z _ 14z o_0on 129138 BE £L57.8 U

I 7.4938 42 _4L£1 a_0on ZBZES EE 0.1

4 11.9899 E2.8320 o_0on 41960 BE £1.2 U

Totals 1aa. 0000 o._00n 2499E3
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