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1. Optical rotation

For comparative purposesptaal rotations were measured on a Rudolph Autopol |
polarimeterfor samples prepared in chloroforithe specific rotatiofi Q"]values (Table

S1) for archaeol and sucrose samples were obtaisiad a 100 mm polarimeter cell; D
refers to the Hine of sodium (589 nm); Temperatures (T) are given in degrees Celsius
(°C). Control and calibration experiments were also conducted using sucrose (Caledon,
catalog # 87241, lot# 83129).

Table S1. Specific rotation of archaeols angucrose

Sample Concentration Specific rotation Temp. (°C)
(9/100 mL) (°dm-1cmig?)

Archaeoll 4.96 9.68 24.6

Archaeol2 1.92 9.38 25.0

Archaeol3 0.84 0 25.0
Sucrose 20.02 66.28 25.6
Sucrose 10.01 68.33 25.5
Sucrose 5.01 67.66 25.2
Sucrose 1.00 69.00 25.2
Sucrose 0.50 70.00 251




2. Synthesis andcharacterization

SLA-1 and SLA2 was synthesized according to a previously reported procedure that
employs the bacterial archagot?

Compound SLA. 'HNMR (1:1 CDOD/CD:Cl, 700 MHz) W1=2882 (dd, 2
J2=7.7 Hz), 4.28 (brt, 1HJ1 = 9.5 Hz,J2 = 10.9 Hz), 4.09 (dd, 1HI1 = 3.5 Hz,J2 =

10.5 Hz), 3.93 (dd, 1HI1 = 3.5 Hz,J2 = 10.5 Hz), 3.873.81 (m, 4H), 3.56.60 (m, 8H),

3.41 (tt, 1H,J1= 3.5 Hz,J2= 9.1 Hz), 3.30 (m, 1H), 1.38.05 (m, 44H), 0.89.84 (m,

30H); *CNMR (1:1 CROD/CD.Clo, 18 MHz) & 105.0, 103.6, 83.0,
74.3,74.1, 73.7, 71.7, 70.7, 7068.7, 69.2, 69.2, 67.6, 62.0, 40.0, 38.1, 38.1, 38.0, 38.0,

38.0, 38.0, 38.0, 37.9, 37.6, 37.3, 33.5, 33.5, 33.4, 30.5, 30.5, 28.6, 25.4, 25.1, 95.0, 22.

22.8, 20.1, 20.0, 20.0, 208pm HRMS (ES} calcd for CssHi08016S [M-Na+HJ:
1055.7285found 1055.7276 W% =-1.8 (c = 1.11,1:1 CHClz/MeOH). Anal. Calcd.

For CssH10Na016S (1078.72): C, 61.20; H, 9.99; N, 0.00, found C, 60.51; H, 9.83; N, 0.00.
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Scheme S1Synthesis of SLA?

Compoun®0.'HNMR (CDCk, 700 MHz) JF938HH,9.94.87 (m, 8HH ,
7.57 (t, 1HJ = 10.5 Hz), 7.567.41 (m, 5H), 7.377.28 (m, 12H), 7.16 (t, 2H,= 11.2 Hz),
5.84 (t, 1H,J = 12.6 Hz), 5.78 (dd, 1HI1 = 11.2 Hz,J2 = 14.7 Hz), 5.34 (dd, 1HI1 =
10.5 Hz,J2= 133 Hz), 5.28 (s, 1H), 5.15 (dd, 18 = 4.9 Hz,J2= 14.7 Hz), 4.83 (d, 1H,
J=11.2 Hz), 4.75 (d, 1H = 11.2 HZ), 4.61 (dd, 1K1 = 2.8 Hz,J2= 16.8 Hz), 4.37 (dd,
1H, J1= 6.3 Hz,J2 = 16.8 HZ), 4.30 (d, 1H] = 4.9 Hz), 4.22 (t, 1H) = 13.3 Hz), 36
3.83 (M, 2H), 3.77 (d, 1H,= 16.1 Hz), 3.57 (d, 1H} = 14.7 Hz), 3.513.44 (m, 2H), 3.35
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3.21 (m, 6H), 2.95 (s, 1H), 1.4D56 (M, 4H), 1.28..00 (m, 44H), 0.8®.81 (m, 24H),

0.77 (d, 3H,J = 6.5 Hz), 0.68 (d, 3H] = 6.5 Hz);"*CNMR (CDCh, 17 MH z ) i 166. 3,
165.8, 165.4, 165.2, 165.0, 137.6, 133.5, 133.3, 133.2, 133.1, 130.0, 130.0, 129.8, 129.8,

129.7, 129.5, 129.0, 128.9, 128.5, 128.5, 128.4, 128.4, 128.4, 128.1, 126.5, 101.6, 101.1,
100.7,77.8,77.3,77.2,77.0,76.9, 74.2, 73.2, 72.8, 72.4, 70.7, 70.6, 70.1, 69.5, 69.2,

68.1, 66.5, 62.5, 39.5, 37.7, 37.6, 37.6, 37.6, 37.5, 37.4, 37.4, 37.0, 36.6, 33.0, 32.9, 30.0,

29.8, 28.1, 24.9, 24.6, 24.6, 24.5, 24.4, 22.9, 22.8, 19.9, 19.8pAMEHHRMS (ESH)

calcd for Co7H132018Na [M+Ng*: 1607.9306found 1607.9445

Compoun®1.*HNMR (CDCk, 700 MHz) @i= 87..074 Hazd),, R2&H,7. 97 (
7.7 Hz), U=779B Md) , IH.7Hz),9.60 (t{ 1H]= 7.7 Hz), 7.56

(t, 1H,J = 10.5 Hz), 7.507.41 (m, 6H), 7.3B2 (m, 5H), 7.24 (t, 2H]) = 7.7 Hz), 5.44 (t,

1H,J = 7.7 Hz), 5.06 (dd, 1H]1 = 3.5 Hz,J2 = 10.5 Hz), 4.76 (t, 2H] = 7.7 Hz), 4.59

(dd, 1H,J1= 1.4 Hz,J2= 11.9 Hz), 4.42 (dd, 1HI1= 4.2 Hz,J2 = 11.9 Hz), 4.9-4.17

(m, 2H), 3.88 (dd, 1HJ1= 2.8 Hz,J2=10.5 Hz), 3.83 (m, 1H), 3.53.47 (m, 2H), 3.37

3.32 (m, 4H), 3.28.24 (m, 5H), 1.5%.95 (m, 48H), 0.89.81 (m, 24H), 0.77 (d, 3H,=

5 Hz), 0.68 (d, 3HJ = 4.5 Hz);**CNMR (1:1 CROD/CD:Cl2, 176 MH z )66. 165.9,

165.5, 165.3, 165.2, 133.7, 133.5, 133.4, 133.4, 133.3, 130.0, 130.0, 129.9, 129.9, 129.8,
129.8,129.7, 129.6, 129.3, 129.0, 128.8, 128.6, 128.5, 128.5, 101.4, 101.2, 74.3, 74.1, 73.7,
72.9,71.9, 70.7, 70.6, 70.1, 69.7, 69.3, 68.4, 62.7, 8.5, 37.6, 37.6, 37.5, 37.5, 37.4,
37.4,37.0, 36.6, 32.9, 32.9, 32.9, 30.0, 29.7, 28.1, 24.9, 24.6, 24.6, 24.5, 24.4, 22.9, 22.8,
22.8,21.2, 19.9, 19.8, 19.8, 19pm; HRMS (ESH) calcd for CaoH126018Na [M+Na]':
1519.8993found 15198977,

Compound2. 'THNMR (1:1 CD:OD/CD:Cl2, 700 MHZ){i 8.00 (d, 2H,]) = 7.7Hz), 7.94
7.91 (m, &1), 8.00 (d, 2H,) = 7.7Hz), 7.86 (d, 2H) = 7.7Hz), 7.55 (t, 1H,) = 7.7Hz),
7.52 (t, 1H,J = 7.7Hz), 7.497.43 (m, 5H), 7.38 (t, 2H] = 7.7Hz), 7.32 (t, 3H) = 7.7
Hz), 7.23 (t, 2HJ = 7.7Hz),5.71 (t, 1H,J = 9.1Hz), 5.62 (dd, 1HJ1= 7.7Hz,J2=9.8
Hz), 5.32 (m, 1H), 5.12 (dd, 181 = 3.5Hz, J2= 10.5Hz), 4.82 (d, 1H) = 7.7Hz), 4.74
(d, 1H,J = 7.7Hz), 4.58 (dd, 1HJ1= 1.4 Hz, J2 = 11.9Hz), 4.41 (dd, 1HJ1= 4.9Hz,
J2=11.9Hz), 4.21 (t, 1H,) = 9.1Hz), 4.15 (d, 1HJ = 2.8 Hz), 3.83 (m 2H), 3.57(d, 3H),
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3.45 (m 1H), 3.42 (m, 1H)3.31 (m 2H), 3.20 (m 4H), 1.50(m, 4H),1.42:0.81 (m, 681);
0.75 (d, 3H,J = 7.0Hz), 0.68 (d, 3H,) = 6.3 Hz); 2*CNMR (1:1 CDOD/CD:Clz, 176
MHz) U 166.4, 166.4, 166.2, 165.9, 165184.Q 133.7, 133.7, 133,d30.0, 130.0, 129.9,
129.9,129.9, 129.7, 129.6, 129128.9,128.8, 128.8, 128,101.8, 101.477.9, 76.9, 74.4
73.8, 73.3, 73.0, 72.5, 70.7, 70.6, 70@.2, 69.2, 65.8, 64.1, 62.39.7, 37.8, 37.8, 37.8,
37.7,37.7, 37.7, 37.7, 37.6, 37.6, 37.2, 3881, 30.2, 30.0, 28,25.1, 24.8, 24.8, 24.7,
246, 198, 19.8, 19.7, 19.60pm HRMS (ESH calcd for CooHi2d021S [M-Na+H]"
1575.8596, found 1575.9055

Compound SL2. 'HNMR (1:1 CxOD/CD:Cl>, 700 MHz) W1=46338 (brt
J2=7.7 Hz), 4.27 (brt, 1H]J1= 9.1 Hz,J2=10.5 Hz), 4.11 (dd, 1HI1 = 4.2 Hz,J2 =

11.2 Hz), 3.93 (dd, 1HI1= 4.2 Hz,J2= 10.5 Hz), 3.883.84 (m, 4H), 3.68.48 (m, 12H),
3.42:3.41 (m, 1H), 3.3B.30 (m, 1H), 1.64..05 (m, 44H), 0.9@.84(m, 30H); 3 CNMR

(1:1 CBOD/CD.Cl, 175 MBI DN03.81182.8, 78.8, 78.7, 75.7, 75.4, 74.4, 74.1,
73.9,71.8,71.1, 70.7, 70.7, 69.8, §98.5, 69.4, 69.3, 67.7, 6240.2, 38.2, 38.2, 38.2,

38.2, 38.1, 38.1, 38.1, 38.0, 37.7, 37.4, 33.6, 33.6, 33.6, 30.6, 30.6, 28.8, 25.6, 25.2, 25.2,
25.2,25.2,8.2,23.0, 22.9, 20.20.1, 20.1, 20.1, 20.0, 199%m;HRMS (ES}) calcd for
CssH108016S [M-Na+HJ: 1055.7285 found 1055.7282[ W% = -2.67 (c = 1.87 1:1
CHCIs/MeOH). Anal. Calcd. ForCssHi0mMNaO16S (1078.72): C, 61.20; H, 9.99; N, 0.00,
found C, 60.67; H, 9.82; N, 0.00.



3. LC-HRMS analysis of archaeol

Prior to conducting thehiral HPLC analysis, HRMS was used to confirm the identity of
the compounds. The latterere analyzed by infusion, in which the sample (e.g., archaeol
at 10 ug/L in methanal is infused into the mobile phase flow and passes directly into the
mass spectromet€fOF). Ammonium acetate (5 mM) and methanol were used as mobile
phasest a flow of 01 mL/min. The compounds were identified using the exact mass of
the molecular ion [MH]" and the isotopic distributiofhe mass spectrometer was set to
full MS scan from 100 m/z to 1500 m/z and operated in positive ionization oraeol

has a chemical formula ofs@1ss0s and exact mass of 652.673me [M+H]" ion has an
exact mass of 653806

IntensS.- +MS, 0.9min #56
x10° |
1+
1 653.6806
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250 500 750 1000 1250 1500 1750 mi/z

m/z Res. S/N | 1% FWHM
653.6806 9105 51714 634687 100.0 0.0718
654.6837 9348 2540.8 311469 491 0.0700
655.6859 9795 6539 80137 126 0.0669
656.6888 10054 107.3 13148 2.1 0.0653

Figure S1 Mass spectrum ofrahaeoll (100% R)showing the [M+H] ion at m/z
653.@06and the expected isotopic rattb€oretical pattern: 65366 (1L00.0%); 654.6810
(47.6%); 6556873 (11.7%); 656.6905 (2.0%))
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Intens. +MS, 0.3min #19
X100+
] 1+
6536805
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250 500 750 1000 1250 1500 175
# m/z Res. S/N | 1% FWHM
1 653.6805 9275 3808.2 605108 100.0 0.0705
2 6546837 9512 1829.6 290699 48.0 0.0688
3 655.6855 9878 4265 67763 11.2 0.0664
4 656.2196 7106 7.9 1252 0.2 0.0923
5 656.6892 9821 74.6 11858 2.0 0.0669
6 657.2215 8760 54 851 0.1 0.0750
7 657.6766 5605 10.2 1622 0.3 0.1173

Figure S2 Mass spectrum ofrahaeol (94% R)showing the [M+H] ion at m/z 653.805
and the expected isotopic raftbeoretical pattern: 653.6806 (100.0%); 654®@7.6%);
6556873(11.7%6); 656.6905 (2.0%))



Intensé' +MS, 0.9min #52
X109+

0.8- 1+
6536807
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D.D:v—r"—r“'r““?l'r“r—yh'r‘!\—h O O O S

250 500 750 1000 1250 1500 1750 miz

m/z Res. S/N | 1% FWHM
653.6807 9216 4190.8 684002 100.0 0.0709
654.2355 3377 16.3 2660 04 0.1937
654.6834 9459 2020.8 329820 48.2 0.0692
655.1680 3363 8.4 1377 0.2 0.1948
655.6859 9698 488.3 79701 11.7 0.0676
656.2209 8817 15.2 2487 0.4 0.0744
656.6875 9521 82.4 13441 2.0 0.0690
657.2297 10261 9.8 1599 0.2 0.0640
657.6929 9136 12.3 2000 0.3 0.0720

OO ~NO ;b WMN =H

Figure S3 Mass spectrum ofraehaeol3 (mixture of stereoisomershowing the [M+H]
ion at m/z 653.807 and the expected isotopic rat{theoretical pattern: 653.6806
(100.0%); 654.680 (47.6%); 6556873(11.R%); 656.6905 (2.0%))



4. Archaeol C8 reversephase chromatography for identification confirmation

The compounds were also characterized by rey@rase chromatography on a C8 column
Halo C8 (50 x 3.0 mm, particle size 2.7 um) from Advance Materials Techndiogy)
identity confirmation. Anmonium acetat¢5 mM) and methanol were used as mobile
phases at a flow d@.5 mL/min. A gradient of methandtom 95% to100% within 2 min
was used to elute the compound. The mass spectro(i€e) was set to full MS scan
from 100 m/z to1500 m/z and operated in positive ionization moldee molecular ion
[M+H]* at m/z 653.686, the ammonium adducfM+NH4]" at m/z 670.D72 and a
fragmentat m/z 373.%76 corresponding to the loss of a phytyl uniere monitoredo
confirm theidentity of compound.The same retention tim¢4.3 min)were obtained for
the molecular ion 653.6% m/z, ammonium adduct 67@72m/z and fragment 373636

m/z for the three archaeol samples.

IrrlerlSE‘; 100%R_2-A,2_01 6584 o EIC 653 6506 +AI MS
«10

Irrtengs._ 100%R_2-A,2_01_B364.d EIC 6707072 +AI MS
*10

2.0

0.5

Irrlt%% 100%R_2-A,2_01_B584 o EIC 373 3676 +AI MS
«10

1.5

0.5

oo

o 2I A EI EI‘ 1b 1‘2 1‘4 Time [min]
Figure S4 Extractedion chromatograms (m/z 653.68, 6707072 and 373.876) for
archaeoll (100% R)
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IrrtensE;— 949%R_2-A,3_01_6383.d EIC 653 6805 +AI MS
*10/
254

2.0

0.5

Irrte%gs._ 949 _2-A,5_01_B583.d EIC 6707072 +AI MS
10

0.8

0.6

Intdhd. 94%R_2-4,3_01_B585.d EIC 3733676 +AI MS

0 2 H & g 10 12 14 Time [min]
Figure S5 Extractedion chromatograms (m/z 653.68, 670.702 and 373.876) for
archaeol2 (94% R)
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Intens. Racemic SR-0316_2-A 4_01_6556.d EIC 653 6306 +AI M3

Irrtengs. Racemic SR-0316_2-44_01_6586.d EIC 6707072 +AI MS
x1074

1.25
1.004
075
0.504

0254

|r&ﬂ% RACEmic SR-0316_2-4,4_D1_B586 o EIC 5733575 +AI M5
=109

0.8
0.6
0.4

0.2

oo

2I ai I:\l 8I 1h 1‘2 1‘4 Time [min]
Figure S6. Extractedion chromatograms (m/z 653.88, 670.70/2 and 373.37) for

archaeol3 (mixture of stereocisomers)
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5. Chiral chromatography (polar organic) for elucidation of stereoisomers

The elucidation of the various stereoisomers in the archaeol sawgdesttempted on a
Lux immobilized phase chiral colun{iamylose tris (3chloro-5-methylphenylcarbamaje
Lux i-Amylose 3 (250 x 4.6 mm, particle size 3 um) from Phenomeney Ihests were
performed in isocratic mobile phase conditiqmet all conditions shown) A single
quadrupole mass spectrometer was used for detectiowasdet tdSelected lon Mass
(SIM) and operated in positive ionization mode. The moleculaj\isiH] " atm/z 653.65
the ammonium adducfM+NH4]" at m/z 670.65 and a fragment at m/z 373.3

corresponding to the loss of a phytyl umitere monitored to confirm thelentity of

compound.
Segment#1
242 488 r| TiC@f
|
[
I
|1
|\
180,948 r| 653.65@1
|
[
A
|1
-
40,346 ;| 670.65@1
I
|
|
|
| I{
R - J . . e — -
21,318 f| 373.35@1
|
| l
.I l|,
IIII|II,\II|IIII|IIII|IIT1|I_]-.-IlI-i-]-TII|\III|I\I\|\III|I\I\|IIII
10 15 20 25 30 35 40 5 60

Figure S7. Total ion and extractedon (m/z 653.65, 670.65 argi73.3%) chromatograms
for archaeoll (100% R)using chiral chromatograpliy polar organic modeéMethanol was
used as mobile phases at a flow of 0.4/mb with a postcolumn addition of 5mM

ammonium acetate at a flow of 0.1 fniin.
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Seqment#1
102,696 p TIC@1

74952 ’\ 653.65@1

17,786 I 670.65@1

o N | .

10089 | R

bl j\/ \ A . ok
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III]IllllIIIII]IIII|Ill|IIIIIIIIIIIIIIIIIIIIIII|I|IIII|IIII

5 10 15 2 2 30 3 40 45 50 5 60

Figure S8 Total ion and extractesbin (m/z 653.65, 670.65 and 373)hromatograms
for archaeol2 (94% R)using chiral chromatographiy polar organic modeMethanol was
used as mobile phases at a flow of #/min with a postcolumn addition of 5mM

ammonium acetate at a flow of QviL/min.
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Segmentz1

191,779 g‘ TIC@1
I
|
[
|
VO |
139,694 8 ! 653.65@1
~ R
Rllo L
8113 o
~ - o
T | ~
315 g
o || -
o I~
VA RJ
35,571 " TIR ! 670.65@1
5119
o] - ~
~ ~ H - =]
Al S lle 2
~ © || ~
3 3|9 2
] m | |N -
- N M~
1 VA ® | R
17,139 ' "Tie ! 373.35@1
3 |8
s 12 2
o~ ©
218 3
o | | € =
3|
N M~
- VAR !
N e L L  E A R N R B
5 10 15 20 25 30 35 40 45 50 55 80
lonm/z Peak Area (S) RT: 23.0 min | Peak Area (R) RT: 24.7 min | Total Area| (%)R (%) S
653.65 307871 4670936 4978807 | 93.82 6.18
760.65 77397 1149772 1227169 | 93.69 6.31
373.35 33489 502205 535694 93.75 6.25

Figure S9 HPLC chiral purity of R and S isomers ofréhaeol 2 using chiral

chromatographyn polar organic modeMethanolwasusedas mobile phases at a flow of

0.4 mL/min with a postcolumn addition of SmMM ammonium acetate at a flow 6f1

mL/min.
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Figure S1Q Total ion and extracteen (m/z 653.65670.65 and 373.3%hromatograms
for archaeol3 (mixture of stereoisomers)sing chiral chromatography polar organic
mode Methanol was used as mobile phases at a flow omQ/nin with a postcolumn

addition of 5mM ammonium acetate at a flow of GriL/min.
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6. LC-HRMS analysisof phytol
Given that the extracted ion chromatograharchaeolB showeda highly complex chiral

compositionwith more than 20 peaks showing the same molecular ion [MaHin/z
653.65 the analysis of phytdl by HRMS was doneTl he latterwasanalyzedoy infusion

in which the saiple is infused into the mobijghase flow and passes directly into the mass
spectrometefTOF). Ammonium acetate (5 mM) and methanol were used as mobile phases
at a flow of 01 mL/min. The mass spectrometer was set to full MS scan from 100 m/z to
1500 m/z and operated in positive ionization mdeleytol has a chemical formula of
C20H400 and exact mass of 296.3Q7Fhe [M+H]" ion has an exact mass of 239752

lrﬂenig Fhytol (+)CE_10000001.4: +NE, 0.9min #55
107 2522029
5
44
27 1511483 ““
5055845
i} n“h“lu h-IJ. xhlll.l : . T T T T T
200 400 GO0 &00 1000 1200 1400 1600 1&00 miz
lrﬁenss. Fhytal ) CE_10000007 d:+E, 0 Smin#55
04 295.2998
2772892
204
15 151 1439
1231172 137.1241
184 165.1537
054 AT a31ss1 072106 2212264
103.1008 l l “ “ 2370001 FELI040 5e5 3743 i i
o0 i 1 llll. .“..I‘lll. T l}.llnl I NPT N PPV WY U YRRV (Y | T ﬂ.h I
120 140 160 180 200 220 240 260 280 300 miz

Figure S11 Mass spectrum of hytol 7 (97% mixture of isomers) showing the full
spectrum (a) and a zoomed abedween 106800 m/z(b). The moleculaion [M+H]" ion

at m/z 297.3%2 has a low intensity and fragments are generated rapidly.
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* mfz Res. SIN I 1% FWHM
1 109.1008 4831 1116.6 21875 9.1 0.0226
3 123.1172 S165 4627.3 100774 41.9 0.0238
4 125.1324 S011 1634.1 35720 149 0.0250
) 135.1183 5237 714.1 17265 7.2 0.,0258
6 137.1341 5277 4252.9 103294 43.0 0.0260
7 139.1470 S084 963.8 23485 9.8 0.0274
8 149.133¢ 5762 1702.2 44376 18,5 0.0259
10 152,1522 S80S 641.8 16859 7.0 0.0262
11 153.1609 5756  685.5 18026 7.5 0.0266
12 163.1479 6028 1040.5 29257 12.2 0.0271
13 165.1638 6091 2789.5 79544 33.1 0.0271
14 179.1792 5931 1241.8 41635 17.3 0.0302
1S 193.1952 6306 801.4 30372 12.6 0.0306
16 207.2107 6562 731.3 31305 13.0 0.0316
17 221.2263 6649 733.8 34135 14.2 0.0333
18 223.1756 6192 307 .4 14373 6.0 0.0360
19 237.1900 5894 332.6 16981 7.1 0.0402
20 249.2570 7105 278.4 14662 6.1 0.0351
21 251.2039 6797  315.0 16657 6.9 0.0370
22 275.2735 7151 858.3 49155 20,5 0.0385
23 277.2892 7345 3856.5 222413 92.6 0.0378
24 278.2926 7270 834.7 48215 20.1 0.0383
25 291.2751 5249  325.2 19515 8.1 0.0555
26 293.2843 7650 1815.7 110348 45.9 0.0383
27 294.2938 5681 424.2 25817 10,7 0.0518
295.2999 3948.3 240264 100.0
296.3054 880.4 53533 22.3
297.3130 597.4 36478 15.2

Figure S12 Phytol7 (97% mixture of isomers) showiriige 30 most abundant peaks within
the mass spectrubetween 106800 m/z The molecularon [M+H]" ion at m/z 297.332
has a low intensity and fragments are generated rapidigt of the fragments reported by
NIST and NIH can been seemy/z 111, 123, 137, 151,65 179, 223, 249, 278, 295, and
296.
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7. Phytol C8 reversephase chromatography foridentification confirmation

Phytol 7 (97% mixture of isomers)was also characterized by revesghase
chromatography on a C8 column for identity confirmation. Ammonium acetate (5 mM)
and methanol were used as mobile phases at a flow ofldrBin. A gradient of methanol

from 80% to 100% within 10 min was used to achipeak separation and elute the
compound. The DA detector was set from -B80 nm and 210 nm was selected to
monitored and confirm the identity of the compodnithe mass spectrometer (TOF) was
set to full MS scan from 100 m/z to 1500 m/z and operated in positive ionization mode.
The molecular ion [M+H]at m/z 297.3152, reported fragments 295, 278, 165, 151, 123
and 111 were also monitored to confirm the idersicompound. The same retention
times (6.4 min) were obtained for the UV chromatogram, molecular ion and selected

fragments.
Intens. Phytal (+) xx_2-8,1_01_6688.d: UV Chromatogram, 210 nm
[maU]
10004 J’\
Irrten% Phytal (+) xx_2-A,1 _01_B6&3 ok EIC 295.3000 +A1 M3
x10%+
2
Irrten%_ Fhytol (+] xx_2-@,1_D1_B68a.d EIC 151 3000 +A1 M5
*10
05 || [\
eq@ .-J"\
Int : Fhytol (+) xx_2-,1_D1_B686.0 EIC 1653000 +A1 M5
x10= |
2‘ A A
9 L
Inten: - Phiytal (+) xx_2-A,1 _01_B6&3 .ok EIC 123.3000 +&1 M3
10"
0.5
|rrté?r95._ Fhytol (+] xx_2-,1_D1_B68a.d EIC 111 3000 +A1 M5
10
05
Irrte%%_ Fhytol (+] xx_2-,1_D1_B686.0 EIC 237 3152 +AI M5
x10
104
0.5 !\
Irrte%@s._ Phytal (+) xx_2-A,1 _01_B6&3 .ok EIC 137.3000 +A1 M3
10
=102
4]
2 A
g e
Irten: : Fhytol (+] xx_2-,1_D1_B686 0 EIC 278 0000 +A1 M5
10
2 ] A
1} 5 10 15 20 25 Time [rmin]
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Figure S13. UV chromatogramand extracted ion lsromatograms (m/z 297.3152 and
fragments 295278,165, 151, 137123and111) for phytol 7.
8. Chiral chromatography (reverse phasg for elucidation of stereoisomers

The elucidation of the various stereoisomers in the archaeol samples was attempted on a
Lux immobilized phase chiral column (amylose tris - (3chloro5-
methylphenylcebamate)) Phytol 7 (97% mixture of isomers) was also analyzed dr& t
molecular ion[M+H] " at m/z 297.3152reported fragments 295, 278, 165, 151, 123 and
111,werealsomonitored Tests were performed in isocratic mobile phase condiioois

all conditions shown)A single quadrupole mass spectrometer was used for detection and
was set teelected ion @ss (SIM)and operated in positive ionization mode. The molecular
ion[M+H] " at m/z 653.65theammonium addugM-+NH 4] at m/z 670.65andafragment

atm/z 373.% corresponding to the loss ofplaytyl unit, were monitored to confirm the
identity of archaeol sample®etter resolution was obtained than the polar organic
chromatography showing the shouldering minor peak of the R isghgeire S16)This
confirms  that within the 94% of Rj-2,3bis(((3R7R11R)-3,7,11,15
tetramethylhexadecyl)oxy) propdnrol, there is a 6% of a different configuration of the
chiral centers located on the phytanyl portion of the molecule, maisalply at C3 of the
phytyl unit. Again, as seen for the polar organic chromatographyighly complex chiral
composiion can be noticed with more than 20 peaks showing the same molecular ion
[M+H]* at m/z 653.6%ut with better peak separatiofhe optically inactive archae8|

with its 7 chiral centers, could have up to 128 enantiomer configuratiérsl@8) which
explains the numerous peaks obseiff@dure S17)The chromatograms for phytéshow

more thanl5 peakswith the same molecal ion [M+H]" at m/z297.3 and reported
fragments (Figure S18)This correlates with théaighly complexchiral composition

observed in the chiral chromatographyoptically inactive archaed (Figure S17)
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Figure S14. Totalion andextractedion (m/z 653.65, 670.65 and 373.3%)romatograms
for archaeol 1 (100% R) using chiral chromatography in polar organic mode.
MethanolH20 95:5% v/vwasusedas mobile phases at a flow@# mL/min with a post

column addition of 5,nM ammonium acetate at a flow @fL mL/min.
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Figure S15. Total ion andextractedon (m/z 653.65, 670.65 and 373.3%rematograms
for archaeol2 (94% R)using chiral chromatography in polar organic modetinoiH20
95:5% v/v wasisedas mobile phases at a flow@# mL/min with a postcolumn addition

of 5mM ammonium acetate at a flow 0fL mL/min.
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Figure S16. HPLC chird purity of R and S isomers ofr@aeol 2 using chiral
chromatography imeverse modeMethanoiH20 95:5% v/v wasisedas mobile phases at
a flow of 0.4 mL/min with a postcolumn addition of 3nM ammonium acetate at a flow
of 0.1 mL/min.
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Figure S17. Total ion and extracteamn (m/z 653.65, 670.65 and 373.3&)romatograms
for archaeol3 (mixture of stereoisomersjsing chiral chromatography in reverse mode.
Methanol:HO 95:5% v/v was used as mobile phases at a flow ahQ/#in with a post

column addition of 5,nM ammonium acetate atflow of 0.1mL/min.
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Figure S18. Total ion and extractedbn (molecular ion[M+H]* at m/z 297.3reported
fragments 295, 278, 165, 151, 123 and 1dirpmatograms fophytol 7 using chiral
chromatography in reverse mode. MethangDl95:5% v/v was used as mobile phases at
a flow of 0.4mL/min with a postcolumn addition of 5nM ammonium acetate at a flow

of 0.1 mL/min.
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9. Chiral chromatography (reverse phasé for elucidation of sterecisomers

An effort was made to have better separation between peaks. P9 mixture of
isomers) was analyzed arfetmolecular iofM+H] " at m/z 297.3152eported fragments
295, 278, 165, 151, 123 and 1Mere also monitored A single quadrupole mass
spectrometer was used for detection aag set telected lon Mass (SIMInd operated
in positive ionization modé he chromatograms shed morethan15 peaksfor thesame
molecular ion [M+H] at m/z297.30 and reported fganents This correlates with the
highly complexchiral structurebserved in the chiral chromatographypfically inactive

archaeoB. Better peak separation was achieusthg this method
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Figure S19. Total ion and extractedn (Molecular ion[M+H] " at m/z 297.8, reported
fragments 295, 278, 165, 151, 123 and 1dirpmatograms fophytol 7 using chiral
chromatography in reverse mode. MethangDi85:15% v/v was used as mobile phases at
a flow of 0.4mL/min with a postcolumn addition of 5nM ammonium acetate at a flow
of 0.1 mL/min.
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10.Percentage of archaeol 3 in 100% R configuration

<Chromatogram>

12,392

56.172 /2857

001/ 11689231

T o 144262/ 1232475

171.131/6161083

653.65@1

Figure S20:

50

100

150

T
200

@romatogram obtained from the chiral chromatography of optically inactive

archaeol3, displaying a highly complex chiral composition wittore than 20 peaks for

the same molecular ion [M+Hat m/z 653.65.

Table S2. Calculation of the percentage oérchaeol 3in the 100% R configuration

5 .
Total Peak | Total Peak| Peak Area % of (R)2,3bis(((8R,7R,11R)

) Total 3,7,11,15
lon m/z | Area before| Area after (R) RT:

: Area tetramethylhexadecyl)oxy)

R R 144.2 min
propanl-ol (Archaeoll)

653.65 11689231 | 6161083 1232475 | 19082789 6.46%

This chromatogram was used to estimate the percentage of arg@aaasponding to the

single stereoisomer of archadolt was determined by dividinthe peak area of archaeol

3 at 144.2 minutes by the total area for all peaks (T&)e Approximately 6.5% of

archaeoB was found to have the 100% R configuration. It can therefore be extrapolated
that while 100% of SLA contains 100% of archagdl00% ofSLA-3 only contains albat
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6.5% of archaeol. The remaining 93.5% dSLA-3 contains other steoreoisomers of

archaeol.

28



gLE”
2978

TLE®
8% °
T6F”
06~
GGG~
994G
PLG®
985"
A
GGL”
6GL"
TLL®
750"
LS50~
0LO"
€80°
682"
coe”
e1e”
gee”
Lee”
GGG~
6LST
966"
029"

oLe"
962"
Toe”
60¢€”
eT1e”
gees
gee”
gre”
8se”

Compound 5

e S \yaye=

TSI O0ON0NOONONNN 0N 0M

[ e N e e e

="

IH NMR (500 MHz.

(.

|
i U

l

|

M

|

|

ju|‘, JJJ ‘

(O

|

L

|

__JJ

ppm

.6

3

—_——

ppm

35 30 25 20 15 1.0

4.0

|

90 85 80 75 70 65 60 55 50 45

9.5

(=]
cj
(3]

(=]
fq
(3]

:

00

O~ -
ol o ™

||

(=]
—
(3]

|

(=2]
—
n

|



138.08
128

Compound 5
13C NMR (126 MHz. CDgI

e .

T

40 30 20 ppm

I
120 110 100 90 80 70 60 50

T
190 180 170 160 150 140 130



(A
829-
9FG”
85G°
g9¢-
8LG"
88G9°
966"
809~
919~
9€9°
LP9”
6G9°
0L9"
TTL”
6TL”
reL”
ToL”
T68”
6687
z06°
LO06"
016"
6T16°
226"
0ge”
0LS”

zoe”
S0¢e”
0tTe”
91€E”
Tze”
8ce’
Ire”
LGE”
A2
69€"°
TLE”®
gLe”
£8e”
9g€e”
88t"

~r~r~rcrcere - SO MMM NN

TN TSN\ ———————

1H NMR (500 MHzCDC#

~ o~ o

Compound 6

HO
HOJ_/

ppm

20 15 1.0

o
=]
-

—
30 25

3.5
%ﬁ
o

-

5.0

—
5.5

6.5

7.0

7.5

8.0

8.5

9.5

)

©
<«
-

(N
ala
(=]} o

b=
oj
o~

-
«°
<




goe-

269

676"

GeL

8LE”

6GT
ve

0ve”
180°
g99”

€EGL”

13C NMR (176 MHzCDC#)

Compound 6

P9~
0L

TL
S

9L
.bhwWW
“LL

HO
HO\>_/




878"
198"
0L8"
€88°
668°
cle”
£50°
LSO”
190"
990~
cLO”
9LO"
180°
980"
Le0”
LOT”
€CT”
9¢t1”
PET”
6ET”
arT”
LYT”
A
8aT”
991"
61¢"
TEC”
6EC’
ave’
0ee:
69¢C"
eLe”
SLTT
8¢’
S8¢C”
68¢°
66T
£ce’
Lee:
€G6e°
g9’
8o¢e”
€LE"
6LET
229
88¢g”
o6eE”
Fet”
66’
Qov”
|34°h
FEG”
LvS”
0eg”
186"
789"
689°
coL”

4441 4141444441444 4 A A A A A A A A A A A A A A A A A A A A A A A AAA OO OO OO

OH

R

1

-

ppm

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0

9.5

L)
M~
=3
-




6T1G”
€0e”
9¢9°
96"
856"
€CT”
829"
8%9°
016"
Tee”
P66 "
o0zv”
8vr”
Por”
615"
0eg”
FrS”
284"
reo”
¢0G”
060°
PLT”
€cy”
gLE "
6GT"
re”

Compound 8

13C NMR (176 MHzCDC)

ST

OH

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190



SLZ”
08¢’
g8e-”
06Z"
q0e”
A4
oge”
8LE”"
68"
026~
FES”
LVS”
295"
785°
686"
S09°
619"
T8L”
98L”
S6L”
LOB"
LT8"
A4
TI0°
8€T”
AT
g8ae”
TLE"
g8e-”
L6Z”
9TE"

Compound 9

S\ ="

AR AR A LRSS LS O S T e T B T T O e e T T O IO IO O B B e B B B B s |

1H NMR (500 MHzCDC#)

vty

e

ppm

1.7 1.6 1.5 1.4 1.3 1.2 1.1 1

.8

b

[

ppm

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0

9.5

— LeCl
60’

e

18'v
96'0

)

00¢




ACN
FEe”
9re”
TTT”
L8F"
T0G”
088"
668°
6T6"
Z80°
T9T1”
602"
g8ee”
LTE”
LVE”
80F"
Evv”
06F"
£1G”
8rs”
AN
A
g88%”
SpL”
896
6FT"
TEE”

Compound 9

ve
7e
ve
8¢
6¢
6¢
43
43
ce
9¢
9¢€
LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
533
89

‘9L

LL
LL

13C NMR (176 MHzCDC#)

JL

TS T——a e—

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190



891"
A4
Lve:
€9z’
L8C"
T6c”
Log”"
gotg”
9LE”
606"
ces”
Geq”
8¥G-
A h
LT9”"
LSF"
TLy”
Per-
47
S06°
918"
FIA°h
8ze-
8esg”
6FS"
9LS”
8LG”
§8¢”
L8G"
40
LO9”"
LT9"
LZ9"
cre-
F95°

LBTZ"
gee”
LvE”

Compound 10

SO IO NGO NS NSO RO NN Lo RGO RN A NS RO NGO RN S RO NS TN GO RGO B a0 B0 B I I o IR B o B T R e B R T B s B B |

oA

N2

IH NMR (500 MHzCDC#%)

ppm

1.5 1.0
g

90 85 80 75 70 65 60 55 50 45 40 3.5 30 25 2.0
~

9.5

~
0
(=]
[l

|

L0'6

|

00'¢

S¢'S




571782
£Eve 6
£G6°6¢
ST0°0¢
8207 0¢
INA A
AL AEAS
8G6 " <C¢E
LLL™9¢E
298°9¢
Tec LE
¢TE"LE
TEY " LE
0597 LE
€EQTLE
¢G8G° LE
709" LE
LG9 LE
908°6¢
rPe0"69
250769
¢0T 0L
LTT 0L
eV 0L
7ce 0L
9L6°0L
FEeT €L
LLE 9L
6ST LL
0FE"LL
690" 8L
259 LeT

@MP.FNHHVr

mmw.mmﬁk\\

LSS BET —

=

O

Q

I

=

o ©

— N~

- d

5 <

m.N

o O

& JN]

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190



L¥8°0 s
09870 o
0L8°0 -
£88°0
168°0 -— — —_— - o €908
96870 — - =
TLO"T e /a
9L0"T ——
180°T | | & e— 2 ﬁ
580" T S & R o
960" T - o
121°1 jLe 1 o
9zZ1"1 A —
PET"T < | o
6ET"T = | 1 [
AR A
LPT T T o
ZS1°1 & < o
991" T ~ [
0zz"1 AL . I |/|
AN = © T
997" 1 Lor VA
982" 1T 3 o
90€° T | T g <
LZE T PLoa
G9€° 1 o F 0
LBE"T nMv|rM|H .
L0S"T — ‘ L 2
125°T = ‘ o
PESTT = ;
LPS T = L% [ ©
09G°T = L™ 0
PLS"T —_— :
885°T S = -2
00971 = =
519°1 o) = ™
L29°1 = | Lo
89v "€ R
SLY € Q 10
Z8v "€ . - 2
587" €
L6V € ) o
705" € o
Z15°¢€
2z5°€ —
SEG € ) -
LYS € Q
055 "€ Q ©
955" € T S
595 ¢ S
0LS" € g o
909" € T ® o
629 € 5 o
69" €1 S s -0
LTL"E4 ez (-]
e @]
INA S S m

6ELTE-



ST10”
0Z6"
66"
ETL”
66L°
S8T"
SeT”
Lee”
9LZ”
IRA
19%°
§8%°
62G°
974N
666"
166"
Soe-
gee”
LES™
F0G”
8¥e”
TLE”
c8L”
c08°
roe”
€90°
680°
TETT
AN
8LG "
6GT"
ore”
L9g”
SLe”
06€”

Compound 3

0€
A3
(A3
9¢
9¢
LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
LE
6¢
€9
€9
89
89
oL
TL
TL
TL
TL
9L
LL
LL
8L
8L
8L

13C NMR (176 MHzCDC#)

\W

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190



889°
ooL”
6L’
SQL”
6GL"
89L”
A4
ges”
A
968"
L98"
088"
9v0”
9¢0*
090°
TLO"
SLO"
6L0°
8TT"
AN
TET”
9€T”
EvL”
67T
€9t
goe”
81¢"
Eve”
0Ge”
gee”
99¢”
6927 T+
782 T4
PEE"TH
SPE"TH
6G€° T+
69€ 7T+
Z8E7 T+
LTS
TES”
8LT”
88¢”
T6¢°
voe”
90¢e”
9t1E”
oge”
gze”
gee”
Pre”
658"
9€¥ "’
T89%°
188°
168°
S68°
S06°
9v6°

ppm

:

0S'L
SO
(=] 00t
£8'Gh

f

[

)

e\

\A
NS
OBZ

OBz

(0]
OBz BzO

_—

r~r---r--L["0Qr"~m—rrMrr--~~~"CF""T1Td4T 44 A A A A A A A A A A A A A A A A A A A A A A OO OO OO0 O OO CO
Compound 17

1H NMR (500 MHzCDC#)

Ph
-0
o
BzO




829
768

8aL”
oeg”

006

98L”
€88"
09%"
ZEGT
Z2s6”
£96°
€cT”
S¥8-

126
286

ve -’

29

TIL”
AN
ovs-
609°
FOS”
[A°n
880°
SIS
1907
90%"
9er”
EcL”
9% 1"

8L6

6GT"
ve”

8TL”
065"
€86
106°
0LO"
T6€E”
6ER”
€6k”
6rSs”
A3
6£0°
069
TSLT
8€8”
966
€20°
60T"
09z”
L6F"
LSS
gLe”
FotT”
Tek”
TGL”
€se’

"7 T

AT

“6zT

6T
61
61
61
6T
A4
(A4
149
e
e
149
8¢
62
‘62
6¢
(A3
"9t
9€
LE
LE
LE
6€
99
89
69
0L
L
L
L
€L
‘9L
LL
LL
00T
T0T
et
9Z1
8¢T
8¢T
8¢T
8¢T
8¢T1

T T

62T

621
sz T

0ET
et
€ET
€eT
LET
79T
59T
9T
591
991

-

13C NMR (176 MHzCDC#)

Ph
-
o

BzO

Compound 17

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190



5e9°
LoL-
8GL”
AT
TLL®
9LL”
osL:
FEL"
RA
9€8”
£Eve’
LSBT
L98"
088"
9r0°
190"
ZLo”
TETT
9eT”
6FT”
Fot1”
81"
goz”
S1Z”
9¢e”
9re”
16e”
g9z’
98¢"
Sve”
6G€E"
oLe”
6LET
LTS”
TEG”
A7l
LSS
LLe”
g8z’
8G€E”
SLT®
geL”
(A5
Ire”
T5e”
9¢e”
Lee:
SLe”"
FER®
TLET
98%"
0Te”
24N
LEGT
(AN
TL6"
886"
Fe0”

©or~-r-r-r---_—-M™-M>-M---"~-—-"-~-C~Q"M™umw<sLY"Hoo"NdAdAAd A A A4 A A A" A A A A A" A A A A A A AO0CO OO OOOCOOOOO0O0o

Compound 18

1H NMR (500 MHzCDC#)

ppm

6.5

80 75 7.0

8.5

9.0

9.5




TES”
L69”
6GLT
0eg”
668°
€gL”
88"
£9%°
Peb”
ce9”
TIS6°
€96°
cCT”
0LL”
6787
44N
166"
Zre’”
929"
ETL”
TED®
Les”
ray”
¢19”
vLY”
70G”
6CL"
TTF”
gEL”
060°
a16”’
S96°
gT10”"
FoT”
£Ge”
8L6T
651"
re”
00F"
£56°
006~
9FG”
T19°
Ir8”
£T6”
780"
789"
geg”
Ge6’
8%6°
vLe”®
99¢g”
So¥”
gegs
89T1°G9T
TZ€°691
8167991
F00°991

ppm

20

30

40

50

60

70

90 80

100

110

120

= ==

OBz
o o
OBz
160 150 140 130

170

0Bz BzO
180

190

13C NMR (176 MHzCDC#)
OH

Compound 18

HO

BzO



589°
869"
SvL”
¢sL”
LSL”
S9L”
69L"
98L"
T€8”
ve-
g68”
998"
6L8"
090~
A AN
8¥1T-
9T
cver”
0ge”
ve”
LGE”
99¢”
£05”
916~
62G°
€S
8vT”
62¢°
A%
692"
FLC®
68L"
eLe”
6LT"
AN
9ge”
04e”
9reE"
z9¢e”
oLe”
LTV
CEF”
9v¥ -
LLF®
88F"
06v”
¢0G-
066G~
98"
LLE"
LO6"
026"
vee”
056"
566°
TLE®
L86"
£00°

ppm

1.0

i

1.5

|

2.0

2.5

i

4.0

4.5

5.0

5.5

6.0

x'nf

W

6.5

7.0

0/’

OBz
OBz
80 75

8.5

OBz BzO
9.0

osof
o

o~~~ MMM A AA A A A A A A A AA A O OO OO OO OOO

TS SSSS N SSSSSISS

Compound 19

1H NMR (500 MHzCDC#)

HO
BzO

3

— o

187

62'¢

|

£CE

81’6

3"

v0'e
00l
€0'L
60'C
So'L

—_roL

[

|

f

— V0L
—00'}L




9L8"
688°
A1
I86°
910"
Zgen”
9F0°
T60°
868~
676"
966"
STT"
LY
rer”
8LY"
697"
£GP
€8y
Sve”
L86"
A4
980°
¢80’
6LT"
PeS”
9GL”
LL8®
666"
TZT”
eEve”
poe”
€oL”
858"
€T0°
89T”
€ce”
99T~
66"
cve”
oL’
669"
696"
260’
PIT”
(a7
vLZ®
PIT®
LFT®
LSZ"
L8Z"
£ce’
6TF"
698"
A
€667
08G”
geL”
606°

13C NMR (176 MHZ1:1 CxCbh/CDz0D)
OBz
I

Compound 19

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190



6E8"
A4h
8¥8-°
AT
798°
088"
888°
6887
¢50°”
6507
990°
0LO"
PLO®
LLO®
LTT®
44N
9¢T”
TET”
GET”
6ET”
8PT"
€qT”
vee”
gee”
cve”
rre”
Ay
Z9¢”
SLZ”
08e”
6827
c0e”
goe”
6FE”
oLe”
8LE”
906~
gTS”
Ges”
reg”
662"
T0€E”"
0TE”
L8F"
96¥% "
106"
¢16”
INAN
9€G”
8vs”
629°
0%9"
LZ8"
TE8”
8v8-
168°
Loe”
6TE"

S\

oo A AdA A A 44 A A A A A A A A A A A A A A A A A A A A A A A A A1 C O OO OO OO

™M ™M
L

N

SLA3

1H NMR (700 MHz1:1 C:Cb/CDz0D)

OH

oso?

HO

\)\/OW/\/Y

O o

(o)

(o)

HO

HO OH

OH

Ppm

4

3.

.6

3

ppm

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0

9.0

9.5

90'0€

0g'er

)

109

|




60861
9€8°6T
0L8°6T
826°61
LS6°6T
68661 -
0Z0° 07
67002
650°0¢2
6£8°2¢2
0£6°27
9%0°5¢Z
880°G¢
Z01°5¢2
05%°52
19%°G¢
65987
897 0¢ 4
LTS 0E 4
0SS °0¢
985704
Gehree
AN AR
1767 L5
LTO"8E
L0 8¢
021" 8¢ 4
070" 0% 4
FE9 " 8Y
95L 8%
8.8°8%
000°6%
121°6%
cHZ 67
G9¢°67F
L89"ES
ZP8 €S
L66°ES
AR S
LOE"HS
TF0° 29
6€5°L9
F9S° L9
FET 69
FS9°0L
8ZL TL
LELTEL
FSLTEL
Z80°PL
9rE T LN
09T°SL
80Z°GL
2567 GL
z88°28
FL6°28

TOS E€0TA

665°€0T

ZE0TGOTA

13C NMR (176 MHZL:1 CxCb/CD=0D)
(0}
OH

SLA3

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

190




9€8”"
9v8”
LSE”
658"
L98”
g8gg”
ZL8”
9L8"
88"’
9e0”
6€0°
EVO0”
Lv0°"
TS0~
FS0°
850°
Zs80”
990"
890°
0ZT”
8CT”
0ET”
TET”
FET”
6ET”
IvT”
88T°
gee”
Seeg”
6EC”
€ve”
9rC”
0ge-
£SZ°
Lse”
8¢
89¢°
qLz”
8LZ”
18¢”
88¢"°
gec”
eTe”
TZe”
62¢€°
Lee”
0Ge”
g8ge”
gge”
89€"
9LE”"
606"
616"
8CG”
08%-
0LF”
ELT”
A=

ppm

LCLL
09'LL
9¢'L

|
.

vr'e

1.5

el
vSe
oLe

s

2.0

L
3.45 ppm
|
\
0.9 ppm
T
25

50
.0
3.0

3
1
I

00'¢
) 88'C
i © =260
— [ 66°0
I 00’}

ﬂ\fﬁ |
M
1
5

I

E

1.

|
|
|
ﬂw
Al
|
55
lh p%‘ifl"'r'u\w N
I
1
I

.60

1
4.5

I
i
3
W
v W
.f‘f\h\".“t“'-"“«‘uvﬁ Wrrp_,, b, 4
3

\
3.65
|
1.4
—_
5.0

1.

.6

3.75
| |
71001

6.0

1
6.5

7.0

7.5

8.5

9.5

oy A A A4 A A 4 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AA A OO OO OO O
e e ——
l‘
\
AN, _’JKUI\

1H NMR (700 MHzCDC#

Archaeol 2

HO



8T6
£gL”
088"
906~°
129°
0se”
Ge¢T”
9L6
8T0
6E6”
9v6
¢IL”
96T
6CF "
68F"
gev”
£eg”
766"
0€9”
099"
LOG”
8G¢”
reL”
80€g”
ootT”
gLE”"

87
67
.om/

Archaeol 2

6T

4
44
ve
ve
e

A3
.NMV

9¢€ —=
LE
LE
LE
LE
LE
LE
LE
LE
6€
£9
89
0L
TL
8L

IS

13C NMR (176 MHzCDC#)

HO

ppm

190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10

200



GLS”
789"
FoL”
ELL”
118"
0c8-
T€8"
r8-
948~
598"
¢10”
6T0°
AN
TE0”
8E0”
AN
160°
Z90”
8TT"
8¢T”
ZET”
LET®
ELT
96T"
A
0TZ"
vee”
AN
Eve”
0seg”
09¢*
9LZ”
98¢”
e’
0oe-
Loe”
LTE”
166~
9ve”
YA
AN
5627
T1E"
cece’
FEE”
gee”
Tre”
T8e”
LCw”
697"
€L8°
788"
68"
06"
240
GE6 "
L86"
866"

———\|//

-~ N A A A A A A A A A A A A A A A A A A A A A A A A AA OO OO OO OOOO

1H NMR (700 MHzCDC#%)

Compound 20




L29”
g8aL”
668°
98L"
£88”"
Fer”
G9%°
619"
reg”
1667
cer”
LSL”
786"
LEG
866"
129°
I%v0"
LZF®
9€r”
eTq”
LSS
665"

Ppm

20

30

40

50

60

70

619"
069~
908"
ARE
gee”
LTS”
990"
LLY”"
vOoF”
6TL"
628°
I6T”
891"
TL8"
6L6"
T9T”
cre”
TLLT
eeL”
vT°
68G°
Z0g”
Lo’
68¢°
9EF”
Pev”
eEvs”
GE6”
8E0”
caL”
6E8°
£86°
€z0°
60T°
99¢”
G§g-

13C NMR (176 MHzCDC#)
o

Compound 20

100 90 80

110

120

o
140 130

150

160

|

0Bz BzO
180 170

190




6L9°
889"
99L"
gLL”
118"
1z8”
ceg’”
Tr8-"
568"
g98°"
oL8"
188~
068"
0e0”
A
SFO-°
ver”
9¢T”
8¢T”
TET”
9€T”
LET”
voec®
goe-
81C”
cee”
gees
oee”
gee”
eve”
vae”
oLZ”
§8¢°
g6Z-"
c0e”
8o9¢-
SLz”
yOT”
PIT”
SetT”
ST
6GL"
ve”
cee”
0ge”
9¢v”
99¥°
LL?”
006"
T06°
T16°
Lee:
626"
gEe”
7o6-”
L6
¥z0-°
§e0-

Lr

cxwor-~-r~--r-cC--C-cC--C-CCCCYYrrrro A A A A A A A A A A A A A A A A A A A A A A O OO OO OO OOOO OO

Compound 21

1H NMR (700 MHzCDC#

| "
o

7.3 ppm

.5

o
b

7

;

il

OH

OBz

HO

BzO

OBz

oBzBzO

¥

J'J




66C°
6EE”
919"
ZsL”
068°

ppm

ove”
ZeL”
018"
z88”
ETR”
SG¥°
019"
5¢9°
8v6”
STT®
FEL”
96"
6EL’
§¢6°
23N
9F6 "
L8G”

20

30

40

50

60

70

ST0°
LOF®
STF®
T6¥°
AN
8Z5°
A1
Zz09-
9¢9°
S8F°
vLS®
692"
989°
9LO"
T19°
6487
AN
0TT"
oee”
c0e”
88e”
BZ6FZT
68% 82T
I7G°8¢1
2097821
rre8¢1
Fr9°62Cl
859°6¢1
GZ87621
LE862CT
698762T
9T6"6¢CT
656 °6¢T
80F"EET
5667591
LLETTLT

I
o

13C NMR (176 MHzCDC#)
HO

Compound 21

100 90 80

110

120

140 130

150

160

0Bz BzO
180 170

190

BzO



7LO”
£89°
LyL”
LSL”
508~
608"
718"
8T8~
£C8”
zes’”
78"
068°
0€£0”
g8e0”
0v0°
S¥0°
8v0°
TTT"
LTT"
et
§¢1°
0ET"
112"
AN
1ee”
S¢e”
0ee”
FEC”
8ET”
Zve”
9ve”
6ve”
£9¢”
n9e-
v9¢”
SLE”
S8¢”
0€E8”
91Z"
vee”
186"
68G°
9ce”
Tee”
08e”
A
PLY
968"
L98”"
606"
cle”
e16”
0zo”
9ze”
8ze6”
6E6°
166°
00~

o~ MO N A A A A A A A A A A A A A A A A A A A A A A A A A OO OO OO OO OO OO

e NN

Compound 22

&)
3

1IH NMR (700 MHz4:1 CDCb:Cx0OD)
oS
OBz

HO

ppm

(o)
0Bz BzO

BzO



Compound 22
13C NMR (176 MHZz4:1 CDCbh:Cx0D)

oso?
HO OBz
o
Bzo&,o%o
OBz BZO OBZ

56



