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Some perspectives on structural elucidation

We have now reached the stage where often we have insufficient material for a
retention sample; where crystallization is not worth attempting; where determination
of a melting point may be a prohibitive waste of material; and yet, where we have
learned more about the structure of that molecule than we did years ago with

grams of substance.

-C. Djerassi (1980)

Until the mid-1960s, structure determination was an art that could be likened to
solving a complicated detective case, but with the spectacular advancement in
spectroscopy it has become less inspiring, and since the mid-1980s, in most cases,
structure determination has become rather “routine”.

-K. Nakanishi (1991)



Discovery of incorrect structures

0 Total synthesis of nominal structure
Biosynthetic plausibility

Computational predictions/calculations




Retractions due to structural misassignment

Total synthesis with mischaracterized intermediates/products
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Legal issues from incorrect structures

Branched structure discovered to be active,
and competing patent filed

Initially reported in patent with paltry
characterization for antiseizure applications

N CO,H / Q)\)L i SMe Bn_
LT Wy — U =

Incorporated into NCI database, and potent
cytotoxic activity discovered in 2013

 “Confirmed” structure by MS only
« Patent granted and licensed to Oncoceutics

« Commercially available following original synthetic
procedure

O 2013
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An unnamed coumarin

|solated 80 mg from Jordanian tubers C. decaisnei in 1991

UV absorptions “typical of coumarins having 4-OMe and 6-OMe
substituents”

'H NMR (400 MHz, CDCly): 6.45 (s, 1H), 5.96 (s, 1H), 3.97 (s, 3H),
3.90 (s, 3H), 2.27 (s, 3H), 2.15 (s, 3H)

NOE at 6.45 with both OMe groups (36% and 32%)




Original structural assignment

178.0

159.1

162.1

91.8 6.45 (s, 1H)
161.1

158.5

111.3 5.96 (s, 1H)
7.7 2.15 (s, 3H)
56.5 3.93 (s, 3H)
55.8 3.90 (s, 3H)
19.7 2.27 (s, 3H)

158.5 (typo)
108.7

3
4*
5
6*

mmm *C NMR inconsistencies

> Carbonyl downfield of typical
coumarins (~150 ppm)

> G5 far upfield for only 1 OMe
o C7 resembles Ar-O

> Structure only accounts for 4 C
bonded to O (6 18C > 140)

TH NMR inconsistencies:

- 5,96 singlet assigned to aromatic
H(C8)

NOE inconsistencies

o Similar NOE’s observed from H(C5) to
both methoxy groups
8

Me_7 o. _0O
9 2
10 |3
MeO~ 6 4/ Me
5
Me



Total synthesis and reassignment
| lsolated | Synthetic _

MeZnCl (2o
PdC'z(PPh3)2%§ o)

o__O Br o__0O Me o__0O
NBS DIBAL-H (10 mol%)
. T T, Meoj@ . - Meojij . 6.45 (s, 1H) 713 (s, 1H)
5.96 (s, 1H) 7.00 (s, 1H)
1) sBuLi, then ZnCl2 mol%),
2) GRE AT £GP (5 mol%) 178.0 164.6
162.1 163.7
Me 00  NaH - we 00  NeH@eqrefx EtZNfO 161.1 154.5
€,S0, en eq), reflux e
MeO = Me Meo@“ﬂe - 1591 146.6
Me H MeO Me 156.5 132.1
Me Me

1) Na, EtOAC

0.2 Me MeO OH MeO @) Me
| 2" - |
3 Me
Me Me

H(C3) reported at 6.14 ppm NMR and IR match isolated material. Mp = 173-174°C




Pre-spectroscopic characterization

First isolated in 1949, obtained molecular formula C,,H,,0, by microanalysis
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Me
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reflux
MeO OH
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Me ©
Me
mp = 206°C as

2,4-dinitrophenylhydrazone
[known compound]
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H

[known compounds]
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MeO O_ Me 1)HI A
MeN, |
Me
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Hexacyclinol

Isolated 25 mg (0.4%) from Siberian mushrooms 3
P. rudis

Skeleton assigned by COSY and HMBC, relative
stereochemistry assigned by NOESY.

Highly strained endoperoxide assigned on the
basis of TH chemical shift (5.46 d, 1H, H(C5) and
4.99 dd, 1H, H(C11))




A controversial total synthesis

Total Syntheses of Hexacyclinol, Unusual chemistry
5-epi-Hexacyclinol, and Desoxohexacyclinol ©5:<°
Unveil an Antimalarial Prodrug Motif**

o— O, hv
9 rose bengal

James J. La Clair* | Single author, 39 steps ;

3.6 g of penultimate 3a
isolated in one run
0.8-1% overall

(average 89% per step)

PhSH, PEt;, DEAD
DCM, 45°C, 24 h, 94%

Missing characterization data/protocols for all intermediates, as well as 3C NMR
data for all 3 products.

- “The spectra provided in the Supporting Information were collected by N. Voss (Berlin,
Germany). The operator added the peak for CDCI, to the spectrum of synthetic hexacyclinol
(1), however, this was done incorrectly at 6=7.5 ppm and against the request of the author.”



How clean is too clean?

synthetic hexacyciinol | - Spectral features:

- CDCI; resonance at 7.5
i ppPmM
@ o Perfect lineshapes

> No 18C satellites

— 6000

4000

— 3000

— 2000

— 1000
h |




13C NMR calculation validation

18Me OH a0
z 3.0

Calculation of C NMR shifts by
Rychnovsky

> Validated by calculation of shifts for
17 18 19 highly oxidized diterpenes

o Elisapterosin B, elisabethin A, maoecrystal V
> Structures minimized at HF/3-21G level

> NMR shifts calculated with Mpw1pw91/6-

31(d,p) GIAO

> All validation compounds returned
average error of 1.5-2 ppm and max
10 11 12 13 14 15 16 18 19 error Of ~38 ppm

15 16 17 18

10

11 12

13




Leads on a new structure

Proposed structure for hexacyclinol  New proposal: isolation artifact from separate

has average error of 6.8 ppm, 5 C natural product also isolated from P. Rudis
>10 ppm off, max 22 ppm

25.0

20.0
15.0
10.0

5.0

20.0

-5.0

10 11 12 13 18 19 20

-10.0
-15.0
-20.0

panepophenanthrin (2)
Average: 1.8 ppm, max 5.8 ppm (xeray structure)
Potential 2D miassignments due to

close crosspeaks in 'H dimension

6.0 F1+

4.0

10 11 12 13 14 15

5 Proposed structure (6)

| — for hexacyclinol




Confirmation by total synthesis

Retrosynthesis designed around Rychnovsky’s hypothesis of isolation artifact

Exposure of panepophenanthrin to mildly acidic methanolic conditions unproductive

M
a) K10 clay . OMMe
TESCI, 2,6-lutidi B e
b) DI\/IS,EP( 6t)u idine, c) [sz(dba)s] AsPh, .
Me o b) Neat,rt,3d, MeO—= ; O 3 i 99%
ME ~>SnBu,  MeO 87% S :
a) o)
o) Me 5 o
_ b)
OTES OTES :
d 8 10 ) 2

("pre-hexacyclinol") (hexacyclinol)

Established absolute configuration by synthesis from (+)-7

Synthetic Hexacyelinol (400 MHz, CDCI3}

5—2500
;2000
f— 1500
f— 1000

500

ppm (t1)




Diazonamide A

Isolated 54 mg (0.021%) of diazonamide A and 132 mg (0.052%) of diazonamide B from ascidians in the
Philippines

Formula, B (MS): C;:H,5N;O4Cl,Br, [M+H-H,O]* = 743.0340, found: 743.0590
2D NMR provided fragments, but X-ray crystallography required to link fragments

o~ 1
B
'H NMR suggested hemiacetal on Crystal s{ructure shows acetal linking
ring F F/G rings
3.5 Hz coupling from H(C11) to D,O
exchangeable proton

Concluded that acetal must have formed during
derivatization.
Diazonamide A and B NMR largely conserved, so
heteratomic skeleton of A assigned analogously to B,

with Val residue to make up mass.




Discovery of the error

Harran completed first synthesis of nominal diazonamide A and nominal p -
bromobenzamide derivative of diazonamide B

Qualitative differences:
> 1a undergoes net deformylation at C10 in HPLC conditions used to isolate diazonamide A

- Diketopiperazine formation from NH,(C37) to O(C1) observed for 1a

- Hemiacetal ionizes intact on MS
- NMR data of 2 is slightly different than reported



Elucidating inconsistencies

NMR inconsistencies in Val residue (R3)
> N7 protons reported as sharp 1H doublet

> Acetylation turns C37 methine into a clean doublet
- C37 chemical shift (76.9 ppm) downfield of typical Val

- Suggest OH at C37, requiring NH elsewhere to
account for mass

O — NH supported by MS
> Diazonamide B has exact mass 743.0340 amu

> Proposed hemiacetal structure (C;5H,5N;O4ClI,Br)
mass [M+H-H,O]* 744.0416 amu (1400 ppm)

> Replacing O for NH (C;;H,;N;O,Cl,Br) has mass
[M+H]* 743.0576 amu (32 ppm) 3

o)

1 R;=OH,Ry=H,Rs= % 36\
NH,

2 RI=OH,R2=BI'.R3=H

0
3 Ry=02 (acetal), Ry = Br, Ry =‘-i



Determining the O—NH location

Acetal—-Aminal

> Synthetic hemiacetal ionizes without loss
of water

> Unusually long aryl C17-O3 bond at 1.433

H-®N HSQC

> Doublet originally assigned as valine C37-
N7H not coupled to ®N, supporting C37-OH

> Four unique NH at 12.82 (N3H), 8.66 (N6H),

7.68 (N1H), 7.16 (N2H)

DQF-COSY
> 716 coupled to C11H

A, >30 and larger than longest observed
1. 409 A

> High temperature factor for O3: average
for acetal core is 4.8 A2 while O3 has Beg
7.4 A2

> Therefore, suggest NH instead of O3

co ci2 I :
(. as} cio {“"“1 Lo
(4. a31 ;: ‘] L
)L c17 L
{4 49) \ A ] / j (4.53) b
(A b
‘4 :-""«‘_ i) ' N1
Y7 e > '
5.13 N6H
(5.46) (7.42) 9 N2H

12 11
5 (-)-diazonamide B (revised Structure) «— §dm)



Confirmation by total synthesis

Completed by two strategies (both by Nicoloau)

Confirmed structure and configuration of isovaleric acid by comparison of OH
resonance

MeO,C
CbzHN""
Me Me
e Me il BocHN Mo
BocNf\Me : T?:HN{: MeO,C
. =N OBn =N  OBn 1) DIBAL-H
-78°G 74 CbzHN
o ' o] ('7{2%) B p-TsOI-?H ’ Oy 2) Hy, Pd(OH),/C
— i) S EE—
e MOM Br CICHCH,CI b 3) EDC. HOBt
CO;Me HO N B (47%) Me. . Me
r N Br
71 72 o MOM HO O H OH
73 75 HO'
¢ 78 % 0
1) Hy, Pd(OH),/C; CbzCl
¢ 2e%) T 2) NCS
Me 3) BCl;; NaOH
H Me
. cbzHN, N
hv (200 nm), LiOAc =N
or PhsSnH, AIBN N,
-
(33%) O =
(macrocyclization) W NH
H Br
BocO©
76

(52%) | 1)NCS
2)TFA Smil; (9 equiv), DMA (36 equiv),

THF,25°C, 1 h; T(“&W%)

EDC, HOBt, FmocValOH
Me Mep,. Me
1) DIBAL-H O)K{/ Me /(OTBDPS Me
2) Hy, PA(OH),/C i = e
3) EDC, HOBt = 2) TBAF
Me._.Me i 3) SOpy
HO OH : o 4) MeONH_*HCI
78 79 69: revised structure of diazonamide A d MOM (61%)
o 81




Amphidinolide A

Palau’amine

STEREOCHEMICAL

REVISIONS

Me

Mytilipin B




Palau’amine: Skeletal structure

Isolated 14 mg (0.01%) from sponges S. agiminata
in the Western Caroline Islands 5

Determined formula (MS) C,;H,,N,O,Cl (M-HCI)

IR bands for OH + NH (3350 cm-! br), amide (1658
cm-'), and guanidine hydrochloride (1700 cm).

Planar skeleton assigned by acetylation and
COSY, HMQC, HMBC




Relative configuration at C11/C12

Configuration of bridgehead carbons assigned
by analogy to spiroannulated bislactone

> In model: assigned cis coupling of 12.4 and trans
coupling of 7.9 Hz

> Since H11 had J = 14.1 Hz, assigned H11-H12 as cis
OH trans, J = 8.3 Hz

H H
\&/‘trans, J=7.8 Hz
cis, J=12.4 Hz



Assignment of congeners

Series of congeners identified with trans-fusion
- Carteramine A (Jan 2007) by NOESY, J =14.4 Hz

- Konbu’acidin B (Feb 2007) by NOESY, J = 13.8 Hz

- Tetrabromostyloguanidine (Mar 2007) by
quantitative ROESY, J=14.4 Hz

Quantitative ROESY: crosspeak volume integral
scales with mixing time and correlated to
interproton distances calibrated using reliable
distance

=z

Comparison to computation:
> Black bars = cis-fusion

> White bars = trans-fusion
> Gray bars = experimental distance

Interproton distance /| A ——

H1UHT H11/H18 H12/H17




A tenuous comparison

Cis-fused 5,5-bicycle intuitively more stable, o ) o
calculated 6.5 kcal/mol more stable T 28] © 8 omon B 3
Trans-fused 5,5-bicycles rare, exceedingly so for 3- 3 2* ° gReE
aza systems 8 241
Calculated coupling constants for g 224
tetrabromostyloguanidine indicate maximum 5 20
possible J for cis-fusion is only 11.7 Hz .
» P e " S Rt P
13.13 Hz Dihedral Angle / *
124 11.67 Hz / 3.0-
| T
2.8 o
= & < 26 ) o
38 T 241
E & o
é‘ ,5 2.2+
&) 2 E_
.ig 2.0
%80 1% 20 45§ 45 %0 135 180 B
Dihedral Angle / © —— 0 20 %0 0 60 120 180

Dihedral Angle / ©




Confirmation by total synthesis

NHBoc
: N=( a) 50% aq.

NBoc TFA
.

N(CHO),

()7
= ref, [6]
* 19 steps (1% overall)
*ca. 2 g prepared

NH,

N ¢

- [2 MeOH]
A

(44%
Ny, overall)

- [one-pot]

N el

, NH,

: HN:{(‘ b) H,NCN,
then 10% aq. TFA, 9 NH brine
= A OH
N;— % (65%)
- Nf ..1" NH
Ag‘_‘ 0 3
10 (64% + 17% 8)
[one-pot]
c) TEAAITFA,
(54%) | ™ then Br,
OMe
d) H,N
OMe N

then
TFA

— [MeOH]

tBuO,C OMe
12 (pyrrole surrogate)
=ap

rough:
H N!.-I+
P
Br N)“ NH, 6
&' amidine tautomer
(17% overall A,
from 5,
average of -
55% per NHOH un NH

operation
iepsratoh);

[one-pot]
HN" ¢

(£)-1: palau'amine (25 steps)




Amphidinolide A

Isolated 7.5 mg (0.0002% yield) from 1000 L cultures .,
of dinoflagellate Amphidinium sp. LN

Planar structure assigned by COSY, HMQC, HMBC
by Kgbayasgi in, 1986

Relative configuration proposed by NOESY in 1991

> Complicated by flexibility of macrocyclic structure
27 26 22



Discovery of misassignment

Attempts by Pattenden, Maleczka, and Trost all found that spectra did not match!

OPMB




ldentifying the problems

2D correlations of synthetic material verify planar structure.

7 26 22
-0.19 +0.21 Me O

HO, )

25

Suspect regions
> Near epoxide: acyclic NOE’s
- Between tetraol and epoxide region: sequential NOE’s

> Configuration of tetraol: largest and systematic chergical shift differences
o7 26 22 27 26




Deconvoluting the epoxide region

Synthesized C22 epimer (4) and C19-C21 epimer (5)

27 26 22 - 2% 22

lsomer | Juasno

Isolated material 3.4 Hz
4 3.8 Hz
5 10.3 Hz

Conclude that H18 and H19 are trans



Discovery of tetraol misassignment

Synthesized C18-21 epimer (6), C18-C19 epimer (7), and C18 epimer (8)

27 26 22 - 26 22

H
6 7
Recapitulated trans-H18-H19 (Jjy15.1419 = 10.5 Hz in 8)

Found largest and systematic deviations in H9 and H11

H 6 synthetic - 6§ isolated
1 2 4 5 6 7 8

9 -0.29 -0.49 -0.30 -0.42 -0.48 -0.46 -0.28
1 -0.25 -0.21 -0.26 -0.14 -0.20 -0.18 -0.10



Relative configuration between regions

Jus-no (<1 Hz) and Jyq.u10 (<1 Hz) recapitulated in isomers 1, 2, 4-8.

- Conclude that relative configuration within pairs (H8/H9, H11/H12) are correct but between
pairs (H9/H11) is incorrect

Synthesized 9 and 10: inverted C11/C12, testing relative configuration between
epoxide region and tetraol (same relative configuration in epoxide region as 1)

26 22

27

1H 6 synthetic - § isolated

5 6 7 8 9 10
9 -0.29 -0.49 -0.30 -0.42 -0.48 -0.46 -0.28 -0.30 +0.04
i -0.25 -0.21 -0.26 -0.14 -0.20 -0.18 -0.10 -0.07 -0.05



Last hurdle and confirmation

10 is close, but deviations in epoxide region (C18-C22) observed.

TH 6 synthetic - § isolated
7 8 9 10

18 -0.03 -0.16 -0.07r  -0.05
19 -0.05 -0.16 -0.10 -0.07
20 -0.01 +0.06 +0.07 +0.07

21 +0.01 -0.06 -0.08 -0.08

Synthesized 11: epoxide configuration of 7, tetraol configuration of 10, and inter-
region configuration of 10

26 22

27

NMR consistency:
> H: <0.01 ppm for all but 2 protons (0.02, 0.03 ppm)
25 > BC: <0.1 ppm for all carbons

Optical rotation:
- Synthetic 11: [a]?4; +56° (c 0.05, CHCI,)
> Isolated: [a]?*y +46° (c 1.0, CHCI,)




Mytilipin B: Isolation and connectivity

Isolated 6.2 mg from 1.2 kg digestive glands of Italian mussels flagged as toxic

From ESIMS C40H66O11SC|11 = 2 DBE

IR shows sulfate group (v,,,,, = 1240, 1220, 820 cm-), ester (*3C, 174.1 ppm), 5
hydroxyl groups by peracetylation

Carbon skeleton assembled by HMBC starting at C1, C18
Hydroxyl groups placed by HMBC correlations to acetoxy groups

Sulfate more deshielding than single chlorine atom and placed according to
chemical shift and remaining Cl filled in.
5' 9' 13'
16'
Me

0~ ™0 CiC 0 CI OH CI OH OH Cl OH

1 5 9 13
18 23

| & o cgcfT H



J-based configuration analysis (JBCA)

Method for determining relative stereochemistry "y " e e
. . . . . Y C, Y
in acyclic structures, particularly with /w?,)cic{ :’gz c :’ &Ic:,;x
methyl/hydroxy/alkoxy-bearing stereocenters Ha X " " e
A (threo) A1 A-2 A-3
3J(H2,H3)  Smal Small Large
a 1 H [ 3y(H2,C4)  Small Large Small
" L T O S W....-1
ﬂ;[ e Gens owmoom | oo
1 e ens omoomm | mm
9~ 12 Hz 2~4Hz
(7 ~ 10 Hz) (0 ~ 3H2)
Large Smali
/c“c;‘ciuac/ H,@Y qz:étu, VI::;Q
* Ci X  c X e X
H X Cy ¥ H,
B (erythro) B-1 B-2 B-3
K K 3J(H-2,H3)  Smal Small Large
3J(H-2, C4) Large Small Small
YELHY)  smal Llrgo ------------- 9md | _
0 ~-2 Hz 5~-7H X=Me, Y=OR :J{c,, H-3) Large Small Small
0 +2H) - —Sesz) &: g Hz Jo3 VED e small Large
arg Large Small X=OR, Y=0R el Large o




Application to mytilipin B

Measured 2J and 3J by phase-sensitive HMBC or HETLOC NMR

C5-C6 axis (A1) o PR LRV R B A3 vs B3 requires ROESY
H/C16 OH
Hi\ Hia

Coupling Magnitude, Coupling Magnitude, i OH
classification classification Q/ N4
3'JH5-H6 28 HZ! Sma” 3JH14_H15 95 HZ, Iarge H\C13 Cl ol CEH
3JH5-C7 O Hz, small 3JH14-C16 2.4 Hz, small A3, threo B3, erythro
SJny 0 Hz, small 3J 2.7 Hz, small - No ROE between H(C13)
. JC4 ~ m T . C13-H15 and H(C16), so C14-C15 is
s -0.8 Hz, small 3 5
— y JC15"11H4 54 Hz, small By analogy, C5-C16 and
P Cr i o o C21-C22 relative
C)\g 5o L configurations established

H5 H14 H14 W\/\Me
3
OH | Cye OH 0”0 cl d C OH Cl OH OH Cl  OH

|
A3, threo B3, erythro




Absolute configuration of C5-C23

C16-C17 unable to be assigned by JBCA due to nonstaggered conformation of CCl,
> Can be deduced by from absolute configurations of C11 and C17 OH

Mosher ester (MTPA) analysis performed at C11, C17, C22 and assigned as

(11R,17R,22S)
003 WTPA TTPA
+0, 0.1 . +0.06 +0.14
citH HO HCEI HOHHO CLH 002

+0.20 : OH
+0.05 oH

|
MTPA

+0.02 2
+001 1 H cl
oo Her Her e “e

- Me
SO,
0”0 cl d c

OH CI OH OH Cl OH
1 B B -




Absolute configuration of C1

Insufficient material to analyze both (R)- and (S)- * on B
" " O H
Mosher ester derivatives MeO %O Ao,  wmeqp = ¥k
. e . N L ap
Adapted Riguera modification RN PN
- Developed for methoxyphenylacetate (MPA) esters e A
> Theoretically requires analysis of only one ester b L,5P LSP
- L, and L, shift in opposite directions L% L
Alcohol Auxiliary Experimental Sp conformer j Absolute |
reagent o H configuration . ‘\‘ ”‘/. ~‘~‘~ /’, ppm
( Aa:':Lpo R e N O/l" \‘\LQ,"' Al
m ) 85T Lye 0
—> <
’H\ d A8 T2 <0 a5 250 PP
HO .. ASTVT2 <0
T1,T2 ppm
igﬂ:TZ t;:g I:>

ASTT2 50

A2 <0 —

7 3
I, e . $
2
A} 4
LY




Application to mytilipin B

LiAlH, reduction and esterification with (S)-I\/ITPA

(b)

Projection
A8"" 2 CH=CHR (L)) > 0 ASTVTZ CH=CHR (L) >0 [A8T"T2 CH, (L) <0

T 3
A8 CHy (L) <0 H
k
"'lu

CH;,

Absolute configuration

0 (S)'MTPA AT [Is}

. Me
SO,
0 cl Jd

Cl OH CI OH OH Cl  OH




Discovery of misassignment

Total synthesis of nominal structure by Carreira in 2008

- Me
SO, +0.24

070 Cl 0 Cl OH ClI OH OH QI)OH

S 23

15 stereocenters = 32,768 possible stereoisomers!

No high-resolution spectra or FID available; 3C NMR of isolated material and NMR
from Mosher ester analyses missing

Reexamination of available peracetylated NMR confirmed planar structure

Decomposed problem into three domains

: Me
SO,
070 C O Cl OH Cl OH OH . Cl OH

Cl Cl

' H
Domain 1 ain2 . Domain 3
2 permutations ! 212~ 4,6)§g1permutatlons '2 permutations



Revision of C5-C18

Reexamination of Mosher analysis

MTPA I’r'ITPA

-0.11 _ +0.06

+0.03 +0.
ECI H _QH H: 0 CI,;H

| 14

-0.02
023

+0.02 3

+0.01 H%., CI +0.05 A H
ofcl Her Her e “e ?

MTPA
Reexamination of JBCA and ROESY

> Confirmed C12-C13 and C14-C15
assignments

> Missing twinned crosspeak for C9-

C12 ROESY
> C10-C11 should be B3 = anti g Me
SO;

Set out to synthesize C1 epimers ~¢ ci d ¢c OH ClI OH OH Cl  OH

- Adaptation of Riguera method
deemed suspect due to
conformational differences between
Mosher ester and MPA




Interdomain relative configurations

+0.10/-0.07 r
Opalmitoyl OAC ( Cl OAc
MGWW 23 E
ca-c16Cl" Tl OAc m
B 4008007 ' | r
Opalmitoyl OAc ( Cl OAc ﬁ
MeW 23 D
c4-c16Cl" Tl f)Ac JIJ‘LUJ
B et o

Opalmitoyl OAI?C Cl  OAc
e ol | )
wrong peak shape/‘ C4-C16CIC i e ng J lﬁEUJL'L« L“u ” l J “M || .J b

fﬁgé

17 z 49 12 105
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CONCLUSION &
OUTLOOK




Key takeaways

Pitfalls of spectroscopy/spectrometry
> Mass spectrometry: spontaneous oxidations, interpreting fragments
o X-ray crystallography: ambiguity among heteroatoms due to lack of H-scattering
- UV/IR spectroscopy: failure to consider alternative hypotheses (more) consistent with data
> NMR spectroscopy:

> Poor signal dispersion and extensive unsaturation can lead to confusion in 2D-NMR assignments
- Calculations of ¥C NMR shifts can help evaluate structures
- Beware of spurious analogies/adaptations

Reassignment influences:
> Synthetic approach

> Biosynthetic hypotheses
o Structure-activity relationship studies



Outlook

Crystalline sponge x-ray (~5 pg)

Br

4 5

absolute structure absolute structure
for cycloelatanene A for cycloelatanene B

MicroED (~200 ng)

Atomic force microscopy (2 pg)

Computational Techniques

- Gomputer-assisted Structure Elucidation

(CASE)
> Machine learning
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