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of natural product called the orthosomycins.’ The
orthosomycins are characterised by the presence of one
or more of the following common structural features: (i)
one or two ortho-ester groupings, (i) onc ester group
derived from dichloro-iso-everninic acid, and (i) an
oligosaccharide residue derived from a variety of un-
usual hexoses or diamino-hexitols. Sixteen orthosomy-
cins are known,’ of which the constitutions of thirteen
have been elucidated: knowledge of the absolute
configuration at a oumber of chiral centres is still in-
complete.

'I‘hestmemra!lychamtcmedonhowmmmcmde
tlnDestomycms-A,"’-B’md-C,’AnﬁbwucAml,
Hygromycin cin-B,”* Antibiotic SS-56-C.” the Everninomi-
cms-B it _Clﬁ.lz _D!O.!S and 2‘!4 and the Avilnmy-
cins-A and -C.“ 'I‘hcchemmlevndencewmchhasbeen
published on curamycin'® and the sporocuracins-A and
-B"” indicates that these three antibiotics also belong to
the orthosomycin family. However, as yet the constito-
ﬁemmmmmcompoundshavcnotbemfuny

i recognised.
l??Oonygmmym-Bbymutechmqnemberepr
ded as a pioneering achievement.* other
orthosomycins have provided interesting applications of

the *C NMR spectral properties of carbohydrates™ and
onho-eetets In particular, the disgnostic value of the *C
chemical shift (8 ~ lmppmwnhrespocttotetmwhyl-
silane) of ortho-esters is well exemplified by Hygromy—
cin-B (5 120.6 ppm),’ Deotomym-A (3 1212 ppm)}*
Destomycm-B (8 121.7ppm)° Destomycin-C 8
121.2 ppm),* Everninomicin-D (3 120.0 and 1191ppm),
Everninomicin-2 (3 120.0 and 119.6 ppm),** Avilamycin-
A (8 120.2 end 1189 ppm),"”* and Avilamycin-C (3 120.2
and 118.8 ppm).”

We now discuss the >C NMR spectra of flambamycin
(1s), its hexaacetate (1b), and the degradation products
(2-12) whose origins have already been described in Part
1>* Some “C NMR data have already been briefly
reported in Part 1 In this paper much additional is-
formation is presented in a form (Table 1) which
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emphasises how the assignment of individual signals to
particular C atoms is possible.

The 61 C atoms present in flambamycin (1a) have been
arbitrarily designated by numbers, and the labels A, B, C,
D.E,F,Gandﬂmfutotheagbtmajorreudnes
Corresponding locants (numbers) and residues (letters)
are used in the formulae of curacin (2a, A-B), flam-
balactone (3, A-B-C), fiambabiose (4, F-G), flambatriose
(32, E-F-G), methyl-D-evalopyrancside (6a, D), flam-
batetrose (7a, D-E-F-G), methy] eurekanate (8, H), flam-
beurckanose (%a, D-E-F-G-H), des-isobutyroyl flam-
bamycin (10a, A-B-C-D-E-F-G-H), des-dichloro-iso-
everninoyl des-isobutyroyl flambamycin (16¢, B-C-D-E-
F-G-H), flambeurekanose flambate (11a, A-B-C-D-E-F-
G-H), and methyl dichloro-iso-everninate (12, A).

The “C NMR spectra of flambamycin (1a) and its
degradation products (2-12) are correlated in Table 1.
Assignments are listed in relation o the types of C atoms
present in the groupings ()—(x).

(@) C-Methyl groups. The spectrum of flambamycin
(1n) shows signals attributable to ten C-methyl groups
(C-58, 8 14.3; C-35, 8 16.3; C-27, 5 17.8;, C-8, 5 17.8; C-28,
18( , C-15, 8 186; C-21, 5 188; C-51,8192;C-52, 8
19.3; andC-éO 827.5)CcrmpoMm3 areshown
('l'able 1) when these C-methyl groups arc present in
the various degradation products (2, 3, and 5-11).

(ii) Methine group. The methine carbon, C-50, of the
isobutyroyloxy group is readily assignable in flam-
bamycin (1a, 8 34.1) and in the degradation products (5b,
8 34.3) and (11b, & 34.1).

(iii) Methylene groups. The CH, groups of the rham-
nose residue B (C-ll) and the 3,4,5-trihydroxyhexanoic
amdreMeC(C-maremadﬂymomwdonthebam
of their °C resonances at 8 41.4 (C-11) and 8 41.1 (C-17)
in the NMR spectrum of flambamycin (1s). In flam-
bamycin hexa-acetate (1h), both these signals are shifted
uplield (C-11, 8 38.8; C-17, & 37.3) when the OH groups
onadpoemCawms(C-lZde-mmacetyhted.

responding nona-acetate (11¢). Signals sssignable
C-11 resonance are present (Table 1) in the spectra of all
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Table 1. The assignment of °C resonances for flambamycin
Functionality Assignment la 1b 22 2» 2c 3 4 Sa 5b 5c
(1) C-Methyl groupe c-58 4.3 14.8
c-3§ 16.3  16.7 16.6 .16.6  16.6
CHy—C c-77 17.8  17.3
c-8 17.8  18.0 18.0 17.9 17.3 17.9
C-28 18.0 18.6
c-18 18.6 18.6 18.6 18.2 17.9 18.0
c-21 18.8  19.2 15.3
C-81 19.2 20.0 19.1
c-s2 19.3 20.5 19.1
C-60 27.5 2.7
(if) Methine group C-50 M.] M2 34.3
-CH
(it1) Methylene groups c-1 41.4 38.8 411 39.8 357 41.3
—CH- 17 41.1 37.3 37.2
2
(tv) Methoxy groups c-43 59.0 59.2 §9.0 S8.9 58.9 60.9
o- C-41 61.8 60.9 61.5 61.6 61.6 6.1
Chy c-34 61.8  61.4 6.3 62.0 61.7
c-7 62.1 62.5 62.2 62.2 62.5 62.1
() Methinoxy groups c-12 66.6 66.5 69.8 68.9
CH -0 Cc-13 81.2 80.5 76.3 83.8
c-14 66.1 66.5 66.0 68.7
c-18 76.3
C-19 70.8
c-20 79.6
Cc-2
C-4
Cc-~2%
C-26
C-30
C-31
c-3z
C-33
c-37
C-38
Cc-39
C-40
c-42
C~45
C-46
C-47
C-~48 4.6 65.1 65.0
(vi) Msthylenedioxy group C-61 96.9 97.0
O-G'lz—o
(vii) Glycosidic carbon atoms C44 95.3 95.0 98.2  98.9 {:g;} 9.7
O~-CH-0 C-36 96.6 93.6 97.1 96.9 96.6 95.6
C-10 101.2 100.1 92.0 98.1 98.9 101.2
c-2 102.7 100.1
c-29 105.2 101.7 105.5 105.3 10l1.7
(viil) Ortho-ester carbon stoms C-53 119.8 119.9 N
_o c-16 120.9 120.4 170.3
-C—0
o
(ix) Aromatic carbon atoms c-2 115.0 125.8 115.1 115.1 125.4 118.1
C4 119.8 121.2 119.8 119.9 119.8 119.8
c-6 e 129.2 128.2 & 129.8 122.9 [a = signal
c-5 133.4 133.5 133.5 133.6 133.6 133.5
c-3 152.8 152.4 152.8 152.9 152.6 152.8
c-1 153.1 146.2 152.9 183.1 146.0 153.1
(x) Carboay! carbon atoms c-9 166.7 167.3 166.9 166.9 167.3 166.8 176.2
c=0 C~49 175.1 175.2 §l76.8}
c-59 210.3 210.5 70

mmmmm&mﬁmwwmw
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(1a) and its degradation products (3-12)
6« 6 7 T 8 99 % 10a 106 10c lla b le 12
M2 1.3 143 M3 4.3 K3 143 K3
16.4 16,7 16.3 167 164 167 163 16.3 163 16.2
18.9 18.1 18.9 168 17.4 18.7 16.7 17.8 17.3 18.0 18.0 18.0 16.6
17.8  18.0 18.0 18.0 17.8 17.7
20.0 20.8 19.1 18.1 19.1 19.4 18.0 18.0 18.2 18.4 18.6 18.4
18.8 18.7 18.9 19.1 18.6 18.6
19.4 187 19.4 20.5 20.6 17.2
19.2
18.8
2.1 27.6 7.6 21.7 2.6 7.7 21.7 2.7 31.6
' $.1
41.5 38.7 41.5 414 414 37.2
41,1 973 40.6 40.5 40.5 37.1
59.0 59.2 58.9 59.2 59.0 59.1 $9.0 $9.0 59.0 59.1
61.5 60.8 61.5 61.0 61.6 60.9 61.6 61.5 61.5 60.8
61.8 6.4 61.8 61.4 61.8 6.4 61.8 61.8 61.8 6l.4
62.1 62.8 62.) 6.2 62.5 6.1
95.9 96.9 97.0 96.6 96.9 96.9 9.6 97.0 97.0
9%.9  94.7 9.7 95.6 98.7 95.0  98.7 98.7 95.2 95.4
9.8  95.6 9.7 95.9 96.6 95.6 96.6 96.6 96.6 95.5
101.3 100.0 101.6 101.0 101.0 100.}
103.0 100.1 102.1 99.8 102.0 100.0 102.8 100.0 102.8 102.0 102.1 100.1
105.3 101.9 105.1 10,9 -305.2 101.7 105.2 105.2 105.3 101.9
71.7% 119.8 120.0 119.8 119.8 119.8 119.8 119.8 119.9
120.9 120.4 120.9 172.5° 172.6* 172.5°
135.0 125.4 115.1 11S.1 125.4 115.2
119.8 121.3 119.8 119.8 122.9 119.2
obscured by solvent (CcDN)] s 128.3 & 1230 4.4 a
133.5 183.8 1835 133.6 133.5 133.2
152.8 182.4 153.0 152.8 152.0 153.1
153.2 146.2 153.0 153.1 183.2
166.8 167.3 166.8 166.8 167.4 167.4
175.1
207.2 210.8 210.S 230.8 210.8 210.8 210.8 210.8 210.8
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degradation products containing residue B. Upfield shifts
for the signal assignable to the C-17 resonance are
detectable in the spectrum of flambalactone (1, § 37.2) in
which residue C is accommodated in a 3-lactone ring.
The C-17 resonance is not significantly shifted in the
spectra of flambeurekanose flambate (11s) (C-17, & 40.5)
and flambeurckanose flambate isobutyrate (11b) (C-17, 8

() Flambalsctone

40.5) in which residue C is present as the acyclic 3,4,5-
trihydroxyhexanoate ester grouping.

(iv) Methoxy groups. The three aliphatic methoxy C
atoms C-43, C41 and C-34 of flambamycin (1a) asso-
ciated with residues E and F give signals at the high field
end of the C-O region (C43, § 59.0; C4], 8 61.8; and
C-34, 8 61.8). These signals can be appropriately cor-
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related (Table 1) with corresponding
NMR spectra of the degradation products (4), (5e-<),
(7a-b), (%a-¢), (10a-¢) and (11a-¢). The aromatic methoxy
Catom (C-7, 862.l)ofthedwhlom-mo-evunmoylmdne
Adﬂambamycin(h)iussin_able(’l‘ablel)inﬂie”c
NMR spectra of the degradation products (2a-b), (3),
(10a-b) and (11s-¢).

(v) Methinoxy groups. The C-O region of the “C
NMRMum(&Mo!ﬂambamyunuvuy
eompbx It n therefore msluma that twenty-three

(')Mahylmaﬂoxy group. The methylenedioxy C

atom of flambamycin (1a) (C61, 8§ 96.9) is readily

identified in all compounds (8-11) containing the eure-
kanate residue H.

(vii) Glycosidic carbon atoms. The chemical shift of
the resonance of the glycosidic C atom Jocated at
C-44 (residue G) of flambamycin (1a) is affected by the
presence or absence of the isobutyroyloxy group at C-43.
When the adjacent C atom, C-45, carries a free OH
function as in the flambamycin degradation products (4,
Sa, 78, %a, 10a, 10c and 11a), then the C-44 resomance lies
in the range 8 98.2-98.9. However, when C-45 bears an
isobutyroyloxy group (1a, 1b, 5b and 11b) or an acetoxy
m(k,"b.”.lﬁndlle)thentheC#mmeeil

signals in the ©*C t

place during cither the degradative reactions or during
the formation of derivatives. This upfield “shift of the
signals associated with glycosidic C atoms in carbohy-
drates when an OH group in position 2 is acylated is well
documented.
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resonance (8 120.9) in the spectrum of flambamycin (1a)
and its derivatives (16w and 10c) is assigned to the C-16
ortho-ester function associated with residue C. The ab-
sence of this signal (3 120.9) in the spectra of flam-
beurekanose fiambate (11a) and flambeurekanose flam-
bate i (11») and its replacement by low field
CO signals (11a, 8 172.5; 11b, 8 172.6) indicated very
clearly that cleavage of one ortho-ester group involving
C-16 to give a normal ester linkage had occurred in the
formation of flambeurekanose flambate (11s) and fiam-
beurekanose flambate isobutyrate (11b). Flambalactone
(3) has a lactone CO resonance at 8 170.3 associated with
C-16. The second ortho-ester group of flambamycin link-
ing the eurckanate residue (H) and lyxose residue (G)
also gives risc to a readily assignable C signal, 8 1198,
associated with C-53. This signal coincides with a si
assignable to the aromatic C atom C-4 (§ 119.8-119.9) in
the spectra of flambamycin (1a) and the degradation
products (16a, 11a and 11b). Furthermore, this signal (8
119.8) was clearly visible in the spectra of the degrada-
tion products (9a and 16¢) which Iacked the dichloro-
iso-everninoyl residue A. Methyl eurckanate (8) has an
ester CO residue (8 171.7) associated with C-53.

(ix) Aromatic carbon atoms. Assignments for the six
aromatic C atoms (Table 1) are based upon comparison
of the >C NMR spectrum of flambamycin (1a) with the

ofthemodelcompolmd,methyid;chlomm
everminate (12),' and upon the known effects of substi-
tuents on aromatic **C chemical shifts.

(x) Carbony! groups—(a) Ester carbonyl groups. The
two ester CO resonances (C-9, § 166.7; C-49, 8 175.1) are
foundmthe"CNMRspecuaofoompomdsmmmg
the dichloro-iso-everninoy! group (residuec A) and the
isobutyroyl group respectively (Table 1). The CO
resonance of the isobutyroyl residue of flambatriose
isobutyrate (5b) is observed as two signals of ap-
proximately equal intensity (8 1768 and 176.2). 'ms
observation, in association with the doubling of many
other signals in the spectrom of 5b, is believed to be due
to the presence of a mixture of isomers (see footnote,
Part I, section 5*4).

(b) Methyl ketone group. The methyl ketone CO
resonance of flambamycin (1a) associated with C-59 of
the eurekanate residue (H) is readily recognised on the
basis of a characteristic °C resonance (8 210.3). All
degradation products (8-11) containing the curekanate
residue (H) also show a corresponding signal associated
with C-59 (Table 1).

Qur access 10 a *C NMR spectrometer occurred only
aﬁumootofﬂndmadahvewutdomibedemI""
had been completed. It was very reassuring to have this

confirmation of many structural

entirely independent
fwumwhmhhadahwybeenpmpoadmthebm,

of chemical degradation, 'H NMR spectroscopy, and
high and low resolution mass spectrometry (Part II™).
Howeva.mwa“cmmowucmvmd
us that the structure which we originally proposed’ for
ﬂambamycmwasmcmeﬂmdnhasmwbeenrzheed
bythemtmnmn(h)pmfmdml’m
evidence for the relocation of the mtamomaechmie
hnkaoebetweenC-ZZotthen—evﬂmcmxdne(D)
C-Slofthemmethg-n-ﬁmoumadm(ﬂ)upmenwd
in Part I (Section 4).** Reference is there made to the

{The sigaals listed in paremtheses are doubled due to the
presence of two isomers having the isobwtyroyl grouping st
C(45)-0 and C(46)-O respectively.
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way in which it was possible to use the characteristic
uphield ’C shift (3~ 105-100 ppm) of glycosidic C
atomswhentheOHmmposmonZdthedycwde

well-established

acetylated,
pbenomeuon" is of diagnostic value in the structural
investigation of mono-, di-, tri- and cligo-saccharides and it
has also been extremely useful in the structural elucida-
tion of flambamycin (1a).

The sixteen (22¢ 3,45, 5 6.8
9, %, l6c, 11b, 1lc and 12) gave resolved VC
resonances (Experimental) which equalled the number of
C atoms in their molecular formulae. This was very
satisfying. For the other eight compounds, (la.lb.sc,ﬁ.
T, 10a, 18b and 11a), some coincidences of signals
occurred. This is to be expected and did not detract in
any way from the excellent overall concordance between

the **C spectra of twenty-four compounds (Table 1).

EXPERIMENTAL
BC NMR spectra were recorded using a JEOL PFT-100 spec-
trometer st 25.15 MHz using a sweep width of 625 KHz, 8k data
point in the time domain and a pulse angle of ca. 30" Olemml

corresponding

+0.1 ppm. Unless otherwise stated, samples were measured in

ds-pyridine cootaining 5% TMS as internal refereace. The °C

resonances of flambamycin and its derivatives are listed.
Flambamycix (1s). 210.3, 175.1, 166.7, 153.1, 152.8, 1334,

1209, 119.8, 1198, 115.0, 105.2, 102.7, 101.2, 96.9, 96.6, 95.3, 879,

£3.5, 83.1, 81.8, 81.4, 80.5, 80.5, 79.3, 79.3, 1.3, 1.3, 76.0, 75.1,

-T3.7, 73.3, 73.1, 714, 71.2, 708, 708, 70.5, 70.5, 70.0, 689, 68.7,

68.7, 63.5, 6.1, 61.8, 618, $9.0, 41.4, 411, 34.1, 275, 193, 192,
18.8, 18.6, 18.0, 17.8, 17.8, 163, 143.
Rambamycin hexa-acetate (1b). 210.5, 175.2, 10.1, 10.],

- 1701, 1699, 169.2, 167.3, 165.2, 152.4, 146.2, 133.5, 129.2, 1253,

121.2, 120.4, 119.9, 101.7, 100.1, 100.1, 97.0, 95.6, 95,0, £3.2, 81.8,
812, 81.2, 90.6, 80.0, 79.2, 78.3, 75.8, 75.2, T4.1, T3.2, 73,0, T30,
712, 71.2, 0.5, 0.1, M0.1, 68.7, 634, 625, 614, 609, 9.2, 388,
373, 342, 27.7, 212, 209, 205, 20.0, 19.2, 18.6, 186, 180, 173,
167, 143.

Curacin (3a). 166.9, 1529, 1528, 133.5, 123.2, 11938, 115.1,
920, 81.2, 66.6, 66.1, 62.2, 41.1, 18.6, 18.0.

Curacin mathyl glycoside (2h). 1669, 153.1, 1529, 133.6, 1199,
115.1, 96.1, 80.5, 66.5, 66.5, 62.2, 54.6, 398, 182, 179.

Curacin methyl glycoside diacetate (2¢). 170.1, 1613, 1653,
1526, 1460, 133.6, 129.3, 1254, 1198, 3.9, 763, 63.8, 66.0, 6.5,
54.7, 35.7, 21.0, 200, 179, 173,

Flambalactone (3). 170.3, 166.8, 153.1, 152.8, 1335, 1229,
119.8, 115.1, 101.2, 83.8, 79.6, 76.3, 70.8, 68.9, 68.7, 62.1, 41.3, 37.2,
193, 180, 179,

Flambabiose (§). 98.2, 9.1, 819, 774, 749, 729, 729, 71.5,
68.6, 67.8, 64.6, 61.5, $9.0.

Fambatriose (Sa). 105.5, 989, 96.9, §2.3, 0.9, 7.0, 759, 754,
T34, 730, 720, 71.6, 715, 68.2, 65.1, 62.1, 61.8, 61.6, 58.9, 16.6,

Rambatriose isobutyrate (Sh).t (1768, 176.2), 1053 (984,
93.7), 96.6, 82.5 (80.8, 80.6), 78.9 (76.0, 75.8), 754, 754, 3.2 (72.8,
70.6), 719, 713, 713 (8.2, 68.0), 65.0, 62.0 (61.6, 61.4), 58.9, 34.3,
19.1, 19.1, 166.

Hambatriose hexa-acetate (3¢). 170.2, 100.1, 101.7, 95.6, 4.7,
79.8,78.2,75.8,74.7,74.4,74.3,72.8,71.4,71.3,71.1,70.8, 70.6,69.8,
69.2, 670, 61.7, 61.1, 609, 21.2, 20.7, 20.6, 16.6.

Maﬁsg‘n-cubpymnﬂde (6a). 103.0,76.1,76.1,73.2,68.5, 54.8,
200, 189.

Methyl-D-evalopyranoside-2 A-diacetate (8b). 100.1, 769, 76.8,
7.7, 66.5, 55.1, 208, 208, 20.8, 18.1.

Rambatetrose (7). 1053, 102.1, 98.9, 96.8, 8.0, 820, 0.9,
V.0, 765, 164, 76.0, 738, T3.4, T29, 722, 71.6, 71.6, 71.2, 1.0,
68.1, 65.1, 61.8, 61.5, 9.0, 19.1, 189, 164.

Flambatetroze octa-acetate (). 1.1, 10.1, 183, 1689,
101.9, 99.3, 95.6, 94.7, 828, 81.2, 80.7, 78.1, 759, 743, 733, 129,
727, 718, 11.7, 710, 71.0, 706, M0, 65.8, 69.2, 8.8, 67.0, 614,
60.8, 59.2, 21.6, 21.2, 21.1, 20.6, 20.6, 206, 18.1, 16.8, 16.7.
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Methyl eurekanate (8). 207.2, 171.7, 959, 84.2, 81.5, 74.6, 6B A4,
528, 26.1, 17.4.

Flambeurekanose (%a). 2108, 119.8, 105.1, 1020, 98.7, 96.9,
96.7, 83.4, 829, 821, 820, 80.8, 80.5, 78.9, 76.3, 76.3, 75.8, 750,
T73.7, 73.7, 73.2, 72.0, 71.3, 712, 71.0, 0.0, 69.5, 63.8, 61.8, 61.5,
589, 27.6, 19.1, 187, 163, 14.2.

Flambeurekanose penta-acetate (%%). 210.5, 170.4, 120.1, 170.1,
169.4, 169.2, 1200, 101.9, 100.0, 97.0, 959, 95.6, 83.2, 823, 81.8,
809, 80.0, 79.9, 76.5, 76.5, 76.0, 75.2, 74.1, 73.4, 73.0, T3.0, 714,
709, 7.9, 70.5, 70.5, 70.0, 63.5, 61.4, 61.0, 59.2, 27.6, 21.1, 21.1,
21.0, 21.0, 20.5, 20.0, 19.4, 16.7, 14.3.

Des-isobutyroyl flambamycin (16w). 210.8, 166.8, 153.2, 152.8,
133.5, 1209, 119.8, 119.8, 115.0, 1052, 1028, 101.3, 98.7, 96.6,
96.6, 87.9, 834, 834, 82.2, 81.8, 814, 808, 805, 794, 794,
789, 75.8, 75.1, 73.8, 73.8, 73.2, 71.1, 0.8, 0.8, 0.8, M.8, 70.1,
69.4, 68.7, 68.7, 68.7, 68.8, 63.9, 62.1, 61.8, 61.6, 59.0, 41.5, 41.1,
27.7, 194, 18.8, 18.0, 17.8, 17.8, 164, 14.3,

Des-isobutyroyl flambamycin  hepta-acetate (160b). 2108,
170.1, 170.1, 170.1, 170.1, 169.4, 1694, 167.3, 165.3, 152.4, 146.2,
133.5, 1254, 123.5, 121.1, 1204, 119.8, 101.7, 100.0, 100.0, 96.9,
95.6, 95.0, 83.2, 81.8, 81.1, 80.6, 80.0, 79.2, 78.7, 78.3, 75.8, 75.8,
75.2, 4.1, T3.2, T3.0, 73.0, 71.2, 70.4, 70.4, 0.4, 68.7, 63.5, 62.5,
61.4, 60.9, 59.1, 38.7, 37.3, 27.6, 21.2, 21.0, 21.0, 20.5, 20.5, 20.0,
18.7, 18.7, 18.0, 18.0, 17.3, 16.7, 14.3.

Des-dichloro-iso-everninoyl  des-isobutyrof  flambamycin
(16¢). 210.8, 1209, 119.8, 105.2, 102.8, 101.6, 98.7, 96.9, 96.6, 88.0,
83.5, 83.5, 82.2, 819, 81.4, 80.9, 80.8, 80.6, 79.3, 7.0, 77.8, 75.9,
75.1, 73.8, 73.8, T34, 734, 71.6, 712, 09, 70.7, 70.1, 6.5, 68.7,
68.6, 63.9, 61.8, 61.6, 59.0, 41.5, 40.6, 21.7, 194, 189, 18.2,
180, 164, 14.3,

Flambeurekanose flambate (11s). 210.8, 172.5, 166.8, 153.0, 153.0.
1335, 119.8, 119.8, 115.1, 105.2, 102.0, 101.0, 98.7, 96.6, 96.6, 85.7,
83.4,83.1,82.1,82.1,80.8,80.5,79.9, 78.9,77.2,76.3,75.8, 75.0, 73.7,
733,72.7,72.2,71.2,71.2,71.2,70.6, 70.0,69.4, 69.1, 69.1,67.6,63.8,
62.1,61.8,61.5,59.0,41.4,40.5,27.7,20.5, 19.1, 18.4, 18.0, 18.0, 16.3,
143.

Flambeurekanose fambate (11%). 210.8, 175.1,
172.6, 166.8, 153.1, 152.8, 133.6, 123.0, 119.8, 1198, 115.1, 105.3,
102.1, 101.0, 97.0, 96.6, 95.2, 85.8, 83.2, 83.2, 81.9, 80.6, 80.2, 79.9,
7.1, 789, 77.2, 76.3, 76.1, 76.0, 75.1, 73.7, 73.2, 3.2, T2.7, 12.2,
712, 71.2, 70.6, 70.0, 69.1, 69.1, 67.6, 63.5, 62.2, 61.8, 61.5, 59.0,
41.4, 40.5, 34.1, 27.7, 206, 19.2, 18.8, 18.6, 18.6, 18.0, 18.0, 16.3,
143.

Flambeurekanose flambate nona-acetate (11c). 210.8, 172.5,
1709, 109, 170.7, 170.5, 170.1, 170.1, 170.1, 170.1, 169.3, 1674,
154.0, 152.0, 133.5, 125.4, 1244, 124.1, 1229, 119.9, 101.9, 100.1,
100.1, 97.0, 95.5, 95.4, 83.2, 82.4, 82.3, 81.6, 81.3, 80.7, 79.2, 78.9,
784, 76.9, 76.8, 76.4, 76.2, 75.9, 75.3, 74.0, 73.2, 72.8, 71.5, 71.1,
709, 70.6, 70.2, 70.0, 69.4, 63.5, 62.5, 61.4, 60.8, 59.1, 37.2, 37.1,
27.6, 21.0, 21.0, 21.0, 20.5, 199, 19.8, 19.2, 18.6, 18.4, 18.3, 17.8,
172, 16.7, 166, 162, 143,

Methyl dichloro-iso-everninate (12). 167.4, 153.2, 153.1, 1332,
119.7, 1152, 62.1, 52.4, 17.7.
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