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TATA INSTITUTE OF FUNDAMENTAL RESEARCH

National Centre of the Government of Indiu for Nuelear Seience and Mathematios

Telex 1 061123000 HOMI BHABHA ROAD, BOMBAY 400 008, Telephone: 21 81 11
Codet BY-ZETHSIS ‘ Telepramst ZRTHETE

July 1, 1975

Prof, B.L, Shapiro,
Texas A and M University, -
Department of Chemistry,

- College of. Science,
College Station,
Texas 77&3’
UUSQA.

Dear Professor Shapiro,

Investigation of the Polymeruatl B Product
of 1,1,1-Trifluorocacetone using F'7 and H1
magnetlc resonance spectroscopy

1,1, 1-Trifluoroacetone is found to polymerise in the
presence of aliphatic sec amines like diethylamine and dipropyl-
amine, The polymerisation produét. is a mixture of four diasterege. .
isomers of a cyclic t.rimer, the structure of which has been

determined using F‘19

and H magnetic resonance spectroscopy. The
proportions of the isomers have been estimated to be 70 : 19 : 8 : 3
from the F19 rescnance spectrum (Fig. 1) The trimer has the

fo].lowmg pyran structure:

Ho CH 3
ce
Fsc F3

The ma jor component has been separated in the pure form,
The FMR spectra of the pare isomer and its various derivatives are
shown in the Fig, 2. The pure isomer undergoes configurational
changes in solvents like acetone, ether, pyridine and diethylamine,

Yours sincerely,

L)

W\‘
M.M, Dhingra
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o FIG. 2
F® meEsonanCE SPECTRA OF PURE ISOMER AND ‘ITS OERIVATIVES.
» ta) PURE I1SOMER (D) MONO ACETATE (c) MONO METHOXY -
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Fig.l
7,8,12
2,6,11 | o
1,4,9 ¢ Four Different Isomers
'3,5,10

F'” RESONANCE SPECTRUM OF TRIMER
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IBRUI(ER

60

The ultlmate in low=cost

FT NM]R Spectroscopy...

Full multinuclear capability

High resolution mégnet for proton FT

10 mm varlable temp for C3

Superlor sensmvmty

FOR DETAILS PLEASE CONTACT YOUR NEAREST BRUKER REPRESENTA TIVE

Bruker Scientific Inc. Bruker Magnetics Inc. : Bruker Research Bruker Spectrospm Ltd.

One Westchester Plaza 1 Vine Brook Park 1548|Page Miil Road 84 Orchard View Blvd., Suite 101
Elmsford, N. Y. 10523 Burlington, Mass, 01803 Palo Alto Calif. 94305 Toronto, Canada
Tel. (914) 692-56470 Tel. (617) 272-9250 Tel. (415) 493-3173 Tel. (416) 486-7907

Tix. 13-1524 Tlx. 94-9483 - TIx. 34-6533 Tix. 02-2771
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
NATIONAL INSTITUTES OF HEALTH
BETHESDA, MARYLAND 20014

July 23, 1975
<. Building 2, Room B2-08

Titles: High Fileld 130; Polysaccharide Structure Elucidation; Direct
Assignment of Histidine C2-H Resonances in Ribonuclease,

Professor Bernard L. Shapiro
Department of Chemistry

Texas ASM University ,
College Station, Texas . 77843

Dear Barry:

In response to your blue reminder I am happy to say that the 13
spectrometer being developed at NIH has been operational for a few
months at a frequency of 69 MHz with a Bruker supercon magnet.

One of our first applications has been a structure elucidation
on a meningococcal polysaccharide, Bos-12, which shares some. propertles
of both the Group B and C meningococcal polysaccharides. The 13¢ MR
studies of Bhattacharjee et 'al (1) on the meningococcal_Groﬁp B and C
polysaccharides have indicated that the former consists of sialic acid
units linked .0.2-8, whereas the Group C contains the sialic acid
residues linked 02-9. By comparison of 13¢c MR spectra at natural
abundance of several samples of Bos-12 with the B and C polysaccharides,
it was established that Bos-12 was either a) an equimolar mixture of
a2~8 and 02-9 linked sialic  acid polymer or b) 02-8/02-9 heteropolymer.,
The fact that Bos-12 failed to ppt. with anti-Group B serum would seem
to exclude a)., Periodate, which cleaves C-C bonds with vicinal hydroxyl
groups was used to distinguish these two alternatives, and showed that
Bos-12" polysaccharlde is an a2-8/02-9 heteropolymer (2).

In a more familiar vein we have completed our ‘work on the histidine

C2 proton resonances of ribonuclease, We have made a direct quanti-
tative assignment of one of the four histidine resonances to the active
site histidine residue 12 in the amino acid sequence of ribonuclease,
This was accomplished by a comparison of the rates of alkali-catalyzed
deuterium exchange in ribonuclease S with tritium incorporation into
the histidine 12 C2 position of the S-peptide portion (residues 20-21)
of ribonuclease S under the same experimental conditions. As shown in
the figure only one resonance, H-3, corresponds to histidine 12, and

_ this is opposite to the assignment of the active site histidine reso-
nances by Meadows et al (3) and Bradbury and Chapman (4), but consistent
with the conclusions of Patel et al (5) and Markley (6). We have also
repeated Meadows et al's or1g1na1 assignment method of S-peptide deu-
.teration and recombination with S-protein, and arrived at the s~—e
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Professor Bernard L. Shapiro ‘ - July 23,11975
|
|
conclusion as Patel et al, although we obtained titration data over a
range of pH values,. A discussion of these and related results will
. be given elsewhere (7).
In a spirit of ecumenical NMR we. ngw have at NIH former Varian,
JEOL and Bruker employees, They are respectively, Rolf Tschudin
(resident electronicse specilalist), Heisaburo Shindo (Visiting Fellow
from Japan) and Rami Ader (Visiting Fellow from Israel), :
\

Yours singerely,

Jack|S. Cohen :
'Reproduction Research Branch
National Institute of Child
Health and Human Development

References'

l. A, K. Bhattacharjee, H. J.‘Jennings, C. P, Kenny, A, Martin
and T, Co Po Smith, J, Biol, Chem; 250 1926 (1975).

2, T, Y, Liu, W, Egan, Je Se Cohen and J. B, Robbine, paper in
preparation, ‘ : o

3. D. M, Meadows, O.- Jardetzky,\R. Epand H. H. Ruterjans .and
Ho, A, Scheraga, Proc. ‘Nat, Acad. Scio USA)I§9h7§6 (1968) .,

4, . J. H. Bradbury and B, E., Chapman, Biochem;'Biophys.fRes.
‘Comm, 49 891 (1972). ‘

5. D. Patel, L. L, Cantiel and F, Bovey, Biopolymers, 14 987 (1975).
6. J. L. Markley, Accts, Chem. Res, 8 70 (1975),

7. H, Shindo, M, B. Hayes and J. S, Cohen, paper in preparation.
_ Figure Legend. A. Deuterium exchaLge of the four histidine C2

‘proton resonances- of ribonuclease S at 220 MHz as a function of time
at 30°C in 0.IM NaCl-D,0 at pH 8.8. Half-times of exchange (in days)
were: H-1, 5.7; H-2, 8.8; H-3, 26.0; H—Z 642, B, Tritium incorporation
into the 02 position of histidine 12 of| S—peptide derived from
ribonuclease S exchanged under the same conditions as in A, Half time
of exchange was 20.9 days. :

JsCrell
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Professor B. L. Shapiro, . . '
. Department of Chemistry, . 25th July, 1975
- Texas A. & M. University, ‘
College Statiom,
Texas 77843, o : ‘
U.S.A. :

Dear Barry,

Oriented Perfluorocyclopropane:

coupling constants and their anlsotroples

|
2 3
1 4

The spectrum of perfluorocyclopr%pane as a solute in a liquid

crystal solvent has been analysed to yield the three anisotropic

couplings and separately the 1sotrop1choup11ngs. The isotropic values are,

27 = 3 13 = s o .
Jpp = 204.4 # 1.3, °Jp 11.1 + 0. 4 JFF 1.3 + 0.3 Hz.

The structure of this compound has been determined by electron diffraction:
and hence it is possible to compare the Ti; with calculated dipolar
|

couplings, Dij’ for two out of the thr%e couplings. One coupling, ZTFF

was used to calculate the_order'parameﬁer 8 by equating ZTFf to gDFF

" For the two three-bond couplings the relationship
. : 1

aniso]
T, =2D,, +J, 50
1] i] 1] I
' |
aniso ‘ '
was used to determine J, s the anlsotropy in the coupllng.
anlso
The value of J; was found to be near zero but Jjy aniso was

\
found to be —4,6 Hz, which is about 20% of Tyy. Combining J1u w1th .

i |
Jluanlso together W1th the order parameter glves,

g™ - 60 + 8 and (Ji% + gls 4 Jlk) = 56 + 8 Hz
22 - XX yy vy -

Perhaps theoreticians will accept these numbers as a challenge to

their methods of calculating spin-spin| coupling tensors.
Besf wishes,
W Ewsl '
\JG«a, C)St‘«\«l o

J. W. Emsley and J. C. Llndon

J
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Eldg. Technische Hochschule.
Zlrlch-Hbnggerberg

Institut flir Molekularblologle und Blophyalk
CH-8049 Zlirich

Prot. Dr. K. Wiithrloh

Tel. (01) 67 67 70

1
5N NMR of Living Cells

Dear Barry,

. , 1
Direct observation of "H,

13
C, and

8048 ZUrlch,  Jguly 2, 1975 XW/st

'Prof. B.L. Shapiro

Dept. of Chemistry

Texas A and M University
College Station/Texas 77843/USA

-

3lP NMR signals in live cells and in

intact tissue specimen has repeatedly been reported over the past few years.
Much of the motivation for these experiments comes from the expectation that
NMR techniques may be used for in'vivé studies of the metabolism, compart-
mentation, and transport pathways of the compounds glVlng rise to .the ob~-
served signals. Here we would like to|report on the observation of l5N NMR
spectra of llve cells from a culture of Ustilago sphaerogena.

The fungus Ustilago sphaerogena was grown at 30 1n a low—lron medlum \\/’

with 95% N ammonium acetate as the sole nitrogen source. The cells were
harvested and concentrated by centrlfugatlon on the 17th day after inocula-
tion. Experience indicates that such éells are perfectly healthy as they can
be routinely used as inoculum to start growth of new cultures. From 3.3 1
of culture medium the total yield of eells‘was a tightly packed pellet of
about 10 cc. This material was divided into several batches, and both the
cell pellets obtained by centrlfugatlon and the growth medium were investi-

gated by NMR.

. . | . : :
Fig. 1 shows three 5N NMR spectraiobtained from this culture. Spectrum I

corresponds to the supernatant medium' after harvesting of the cells by centri-
fugation. Spectrum II corresponds to the cells immediately after harvesting.

|

The spectrum III was obtained from a batch of cells which had been resuspended
" in the growth medium after-harvestingi aged for 9 days at 3°,'and then care-
fully washed with distilled water. Coﬁparison of the spectra I and II shows
that the signals observed in the cell! slurry did not arise from "~ N labelled
metabolites present in the medium external to the cell, and hence had to come

from compounds within the cell. The spectra II and III show that of the 4 com-

pounds observed in spectrum II, three either dlffused out of the cells or were
metabollzed during the aging period..

’ 1
This study establishes that >

N NMR is in principle a suitable non-destruc-

tive tool to study aspects of the cellular nitrogen metabolism, especially so

since isotopic effects of

15N, vis~-3-vis the most abundant N isotope, ought
to be negligible. For the present study of Ustilago sphaerogena it remains

to identify the compounds- observed in'the spectra I to III. At the present .
stage of the 1nvest1gatlon it appears, qulte likely that the signals in the
spectra II and III arise from partlcular components of the low molecular weight

peptide pool of the cell.
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- Fisher Deuterated Solvents have such outstanding isotopic

~ and chemical purity, it’s against their nature to make NMR -

spectrum contributions: \
The stingiest Fisher Deuterated lSolvents have an

unsurpassed 100.0 atom % deuterium — ideal for critical

NMR work. Not one atom of hydrogen is present to alter your -
spectrum. Seven commonly-ysed solvents are Fisher
one-hundred-percenters: Acetone-ds; Benzene-de,
Chloroform-d, Deuterium. Chlorlde (20% solution in DzO), '
Deuterium Ox1de, Methyl Sulfox1de ds, and Pyr1d1ne ds.
Their exceptional purity eliminates masklng evenin the most -
sensitive Fourier Transform systems.

An additional 93 Fisher Deuterated Solvents are justa few
atoms away from being the stingiest. Deuterium levelsrange
from 99.9 to 98 atom %. Use them when the very highest -
level of sensitivity is unnecessary Or, when economy is
necessary. - S

Stringent Quality iControl
All Fisher Deuterated Solvents pass a battery of stringent
QC tests including infrared spectroscopy and NMR analyses

- orelse. Or else they never see a Flsher label.

Fisher Deuterated Solvents, the/stingy ones, are ava11ab1e '
at your local Fisher branch. Dehvery, within days

Fisher Scientific Comp?a.ny



Department of ChemistryA * The Florida State University
Tallahassee, Florida 32306

July 30, 1975

Professor B. L. Shapiro-

- Department of Chemistry
Texas A & M University _
College Station, Texas 77843

A. CALL FOR 13¢c PREPRINTS ETC.

Dear Barry,

I am currently preparing the second ed1t1on of Carbon-13
Nuclear Magnetic Resonance For Organic Chemists. Although the
2nd edition will follow its predecessor by not attempting to
be comprehensive in literature coverage I am making an attempt
to have this book be qu1te current when it is published next
year. We are once again using a direct photocopy process and
so the book should appear within six months after compIet1on
(before May or June).

I particularly want to include major deveIopments (tech-
niques or applications) that will appear in the next 6-12
months. I hope that TAMU-NMR newsletter readers will answer
this call...........

B. A MORE "INERT" PARAMAGNEIIC:RELAXATION REAGENT

Tris-acety]acetonatochrom1um (IIT) (Cr(acac)g) and the
corresponding iron (III) compound have been utilized as so-
called shiftless spin-Tattice relaxation reagents to improve

3¢ nmr spectral sensitivity by augmenting diamagnetic relax-
ation pathways. The reagents have also been used to: (I% sup-
Bress unfavorab]e nuclear Overhauser effects (NOE's) in 19N and
9Si nmr;.(2) make 13C nmr data quantitative; and (3) act as nmr
spin-labels to assign spectral I1nes in 13C nmr.

The concept1on of applications for these reagents was well
thought out. - However even the early T3¢ spin-lattice relaxation
~tudies using Cr(acac)3 indicated that the reagent was not_ truly
inert and that care would ‘have to _be exerc1sed in its use. 1 Later
work extended the first warnings.

We describe here 13C and H spin- Tattice reIaxat1on experiments
using both Cr(acac)3 and tris-dipivaloylmethanatochromium (III)
(Cr(dpm)3). The six bulky t-butyl groups make the Cr(dpm)3 con-
s1derab1y more inert to physical interaction with organic substrate
molecules and thus desired leveling of spin-lattice relaxation times

can be achieved more reliably with this compound.
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- obtained in this study.

Recent studies3 have indicated %hat Cr(acac)3 may induce sig-
nificant (~0.5 to 1 ppm) chemical shifts in 13C nlclei when there
are weak intermolecular interactions between metal chelate and sub-
strate molecules. With Cr(dpm)s th1s new comp11cat1on is also min-
imized (see below). | ' '

| H
Table 1 summarizes the 13¢ and HH sp1n 1att1ce relaxation data

With Cr(acac)y shorter T1's obsérved for the 13CC1xH carbons
of chloroform and gr1ch10roethy1ene ne]at1ve to the CC14 solvent
molecule carbons and the strongly shortened Ty's for OH in methanol
and t-butanol as well as the CClyH protons in the chlorocarbons all
result from hydrogen bond1ng between|those acidic protons and the
chromium chelates.

The largest 1nterna1 T ratio observed with Cr(acac)3 is for
the proton of chloroform and the OH proton of methanol relative to
the protons of the inert standard, c&c]ohexane In the case of
chloroform the proton T7(0.016s) is 33 times shorter than the CgHi2

proton Tjy.

~ The 13c data in Table 1 might seem to imply that Cr(dpm)3 is
totally inert to H-bonding. {hat th1s may not be the case can be
seen from the more sensitive 'H datal|(the proton directly involved
in the interaction is most affected)‘ Even with t-butano] some weak
"complexation" may be present. ’

In separate experiments, accurate ]3C and 1H chemical sh1fts
were obtained on solutions of CHCIj with (1) no added PARR, (2) with
Cr(acac)s and (3) with Cr(dpm)3. No measurable shifts (re]at1ve to
TMS) were observed in the proton spectra. In the 13C spectrum (0.5M

CHC13, Cr(acac)3-0.05M) a shift of 1‘0 ppm was .observed; with Cr(dpm)3
(again, at 0.05M) the PARR- induced chem1ca1 shift was <0. 10 ppm (rela-

tive to TMS).

~

These results will appéar soon in the Journa] of Magnetic Resonance.

Best. regards,

Gedrge C.
- UTf Edlund
John G. Hexem

Levy

1. G. C. Levy and J. D. Cargioli, Jd
‘ =
(a) G. C. Levy and R. A. Komorosk1 J. Am. Chem. Soc., 96, 678
Wl
u.

N

(1974); (b) G. N. LaMar and J. FaTller, ibid., 95, 38TT (197
[Gd(acac)3]; (c) G. C. Levy and
in press. ‘

'3.- P. M. Henrichs and S. Gross, J. Magn. Resonance, 17, 399 (1975).

GCL/dTh

. Magn. Resonance, 10, 231 (1973).

3)
Edlund, J. Am. Chem. Soc., 97,

e

N\
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(FARR)

(13
-d

C exp'ts) and 0. 005M( H
27°C, 270 MHz,'T]_s 2 to

~gassed. Contribution from

nificant in 13cenhr if T,<5-10 sec.

"~ tion process-éou1d be a major pathway (12).

carbon. gOi protph. hCﬂ3

_protqnsf

N : )
a. 3¢ paTA L | |
‘Compound (A)® ‘Visc., CP . _PA_RRb A _T1(A)(sec)c T,(CC1,) (sec)®
CHLOROFORM,2M "None . 30 n80 -
- S 0.80 ' Cr(acac‘)3 0.118 - ©'0.633
'Cr(dpm)3, 1.16 1,17
TRICHLORO- . None 25° (7t - 83
ETHYLENE,2M ~  0.77 Cr(acac)z 0.309¢ (0. sss}f " 0.606
. | - Cr(dpm)3 1.168  (1.25) 1.11
b. 'H pATA | o
fTT(A);(sec)d TjOBsgcyclghexane)
. . : . SEC
. None - 3.7 - 3.6
CHLOROFORM,1.0M 0.83 Cr(acac)4 ~0.016 0.528
‘ Cr(dpm)3° 0.542 0.642
TRICHLORO- ‘None -~ . 4.5 3.7
- ETHYLENE,1.0M o Co(acac), 4.3 3.8
™ 0.82 . Cr(acac); 0.069 0.501
Cr{dpm)5~ 0.530 0.659
None, 3.0 (3.5)f 3.9
S Nonel . 4.19 (3.9) 3.7
METHANOL, 2.0M - 0.80 . Co(acac),i 3.99 (4.1) 3.4
: . - cr(acac)y ~0.0209 (0 155)h "~ .0.550
Cr(dpm)3~ 0.2509  (0.530) 0.630
o e “ None 1.839 '(1;74)h 3.10
t-BUTANOL,2.0M = 0.96°  Cr(acac)3 0.0479  (0.276)D 0.371
Cr(dpm)3 0.3969 -(0.515)h 0.526
1n CC'l4 - For ]H exp'ts 0.05M cyclohexane added. PpARR conc. 0.05M

exp'té).».c389c; 67.9 MHz, T,'s 2 to 10%.

10%. “Samples-without'PARR.where not de-
diSsd]védZOé-to the'relaxation is nbt sig-

1Henmr data this relaxa-

- f

In the
©T1 CHC1 carbon. ~Tcc1,

10.05M methanol.
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UI\IITED‘STATES DEPARTMENT OF COMMERCE

National Bureau of Standards
Washington, D.C. 20234

July 15, 1975

'Dr. Bernard L. Shapiro
Department of Chemistry - ' )
Texas A & M University
College Station, Texas 77843

Quadrature Phase Detection Retrofit

'Deér Barry:

We have completed construction of a quadrature phase detection retrofit for

- our Bruker and Varian spectrometers. Used together with a correction algo~-
rithm (submitted to J. Mag. Res.) it yields ﬁery good separation of the upper
and lower sidebands.

The detectors are constructed from active balanced mixer IC's, and the matched
lowpass filters are constructed easily by ranking (not matching) the capacitors
used. : '

We used 2% film resistors and 10% mylar capaqitors in the lowpass filter system.
The capacitors were selected by ranking twelve 0.0luf capacitors in order of
voltage drop in series with a 2.2 MQ resistor at 60 Hz. Thus, the capacitor
with the smallest drop (largest capacitance) was ranked 1, and that with the
largest drop was ranked 12. The capacitors were then distributed as shown in

the table.

|
A complete schematic of one channel accompanies this letter.

TABLE OF RANKS OF .01y CAPACITORS IN FILTER

RANK
Capacitor Cl C2 C3 C4 C5
Channel 1 2 0 4 7 11
Channel 2 3 .8 5 6 10

Yours‘very truly,
® o4
Steve Parks

Rolf B. Johannesen
Inorganic Chemistry Section

JOVWUTIOs

&

‘t‘g\'-\ICA,\, 9
p) @
Fayna®

(d -
77g.101°
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.Texas A & M University

DIVISION OF CHEMISTRY AND PHARMACY

UNIVERSITY OF MUNICH
8000 MUNICH 2

|
i
INSTITUTE OF ORGANIC CHEMISTRY ' ’ Lo . : GERHARD BINSCH ‘
KARLSTRASSE 23 PROFESSOR OF THEORETICAL ORGANIC CHEMISTRY

July 21, 1975

Professor Bernard L. Shapiro
Department of Chemistry

College Statlon, Texas 77843
USA '

DNMR Spectroscopists Unitel

Dear Barry: i
This is a call for action addressed to the subsection of

the nmr community interested in variable-temperature work.

It seems hardly necessary to ﬁewail once again the sad
state of affairs regarding commercrally available variable-
temperature probes. Whereas the 1nstrument companies have over
the years made a commendable effort to keep ‘abreast of engineering
developments in magnet design and 1n electronics, the construction
of really satisfactory variable- temperature equipment has received
no more than slighting attention. I rather suspect that Leonardo
(the inventor of the valve flush t01]et, remember?) could have
done almost as well. In fact, some|of the (supposedly improved)
designs I recently had an opportunlty to inspect struck me as
positively Stone Age. ' \

I happen to believe that thls\constltutes the only serious
bottleneck still remaining in' the area and that there can be no
genuine progress unless and until 1t is removed. Those who hold -
this to be an idiosyncrasy of mine 'are encouraged to read what
the Nestor par excellence of dynamlc nmr, Herb Gutowsky, has to
say about the situation (ef. the last paragraph of his chapter
for the recent Academic Press book, edited by L.M. Jackman and
F.A.Cotton).

On several occasions during tne past 8 years I have pleaded
with representatives of the relevant companies, but unfortunately
failed to make an impression. The usual reply, i.e. that it would
not be technically feasible to bul}d probes meeting the required
specifications, is no longer serviceable; a solution does exist,
and a superb one at that. I am referrlng to the work of Fritz
Jensen and his former and present coworkers at Berkeley (Rev.Sct.
Instr. 43, 145, 894 (1972)), and in particular to the detailed
instructfons contained in the Ph.D. thesis of Dr. Richard A.Neese
(1975), of which Professor Jensen kindly sent me a copy..

.
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SYNTEX RESEARCH o
DIVISION OF SYNTEX (U.S.A) INC. o
3401 HILLVIEW AVENUE - ‘
PALO ALTO, CALIFORNIA 94304

INSTITUTE OF ORGANIC CHEMISTRY

| " July 21, 1975

Professor Bernard L. Shapiro 1
Department of Chemistry » o
Texas A & M University . L
College Station, Texas 77843 Lol

-
|
P

"Determination of the Anomeric Con#iguration of C-glycosides.”

Dear Barry:

I havedmeasured the 13C nmr sqectra of a number of 2-3-0-
1sopropy11dene ribose and allose der1vat1ves in order to determine
the "anomeric" configuration of the C—glyc051des in Table I. When -

both isomers are .available, the conflguratlon is easily establlshed

- by application of the well known upfleld shift rules for cis groups

on 5 membered rings. ~ The problem%1s more difficult however, if
only one isomer is available and when the 1 spectrum .does not yield
unambiguous results. We have found that tHe chemical shifts of

the 2-3-0-isopropylidene carbons of C—glycos1des are quite dependent
on the C-1 configuration and these‘shlfts can be used to establish

the configuration at C-1. In CDCl3, the methyls of the B isomers
occur at 27.44+ .31 and 25.55+. 13ppm while the quaternary carbons
are at 114. 67+ 25ppm. The correspondlng figures for the a isomers

are 24.94+. 13, 26. 20+.09 and 112. 9?+ 40 ppm. The difference in
chemical- sh1ft of the methyls in tne B isomers is near 2 ppm while
in the a isomers this d1fference is less than 1.4 ppm..
‘ _
The compounds in this study were synthes1zed by Drs. Hiroshi
Ohrui and John Moffatt in the Instﬂtute of Molecular Biology and a

complete account of the work has been submitted to JACS

I trust that the attached green will cont1nue my subscrlptlon
and this - contrlbutlon w1ll delay the arr1va1 of the dreaded blue and
pink. '1
Good luck with your fund raising. |

Sincerely |yours,

Michael L. Maddox

Attachment:
Table I.

MM:mw» -

-



TABLE I
B isomer a isomek
R 'R Type | Me Me c Me Me ¢
CH,CN HH I [25.39 | 27.31) 114.92 |24.77 | 26.11 © 113.32
CH,,CN §c¢3 I |25.55 | 27.44| 114.89 |24.90 ;26.14 © 113.23
CH2CN a_ | PBICH,CO I [25.49 | 27.41] 115.73 | 24.84 . 26.11 | 113.85
CH,COMe H I |25.52 | 27.47| 114.53 {25.06 ' 26.30 . 112.90
CH,CO,Me  Ci, I |25.75| 27.63) 114.37 {25.19 | 26.33 | 112.58
CH (CO,Me) Co, I |25.75 | 27.60| 114.30 {25.00 | 26.24 | 112.68
| CH (CO,ET) ,|C, T |25.68 | 27.57| 114.21 | 25.00 | 26.24 : 112.61
CH ,CN - IT |25.38 | 27.27 [ 114.79 | 24.74 | 26.04 113.20
(CH, (COET) | - IT |25.52 | 27.41) 114.50 | 25.00 | 26.27 , 112.68
CH,CO,Me - I |25.52 | 27.37|114.47 | 25.16 | 26.20 @ 112.65
6:&":0. .
e H I |25.48 | 27.83| 114.53
' oo _ _ .
)ok it
Hn ”Amfvc¢3 II |25.58 | 27.57 | 111.80 i
0'\l ﬁ ao b B

a configuration indepently established

b DMSO solution

82-£02
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University of Salford »
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and Applied Chemistry ' S

Telephone 061-736 5843
Telex 668680 (Univ Salford) :

Valantin Dimitrov -
* Dear Professor Shapiro, : CoT

' In No.184 of the TAMU NMMR Newsletters (1974)

- In the Rogers and Woodbrey approach V $.

Formula for Exchange., Meanwhile,I changed fhé

and a brief description is given below, :

Professor Barnard L.Shapiro
Department of dhemia;tz:v' '
Mexas A & M University
.College of Science '
- College Station,Texas 77843

30.July.1975

I reported on a Single Operational Parameter

Tormula with the intention to improve if,

Please credit thls contrlbutlon to the subscrlptlon of Dr.Spassov (Instltute of Organic

Chemistry Bulgarlan Academy of Sciences, Sofla

I
|
I
)
|

‘formula .

A NEW INTENSITY RATIO (NIR) FORMULA
B : o
A new simple formula for evaluating the lifet

formula is applicable both below and abovefch

shown to be far superior‘to those.obtained‘wi

There are two characteristic points in’thejsi
ge 2, : “the point of maximum inténsity bcCurriné
meas
as coa.lescence :a._'p_'proa.c:hes° :

Assumlng that the two p01nts V and VJ are f
\

approx1mat10ns in the Hahn, Maxwell and McConn

. |
1uat10n of the 1lifetime:

13,Bulgar1a).

ime in a symmetric system is offered. The new

alescence,and the accuracy of the results is
at V /2 Hz and the saddle point at. \’ = 0 Hz
2 and this point moves towards the VJ

ixed and making some transformatlons and cer;

e

/

s

N

th the Rogers and Woodbrey intensity ratio (IR)

ectrum of a paripartite system at slow exchan-

O point

\J
11 (IvM) equatlon2 one gets a formula for ‘eva-

-



AN,

R.Tz

1-2,R + v‘(dt S,T )2 + (B=1)

F, (\’) / ¥, (V ). F, and F,_ are functlons of the ecanning frequencv V and ST

where R = 1. '

‘ T and ?'—HMM equation. All these have their usual meanlng,

The formula has been applied to the classical case of N N—dimethyltriehleroacetamide
(DMICA). The results obtained by the NIR and IR formulae,as well as: those reported by
3,4

other authors”’" are summariged in the Table,

With best regards

. I‘ . ‘

Valentin Dimitrov

REFERENCES

1 MT,Rogers and J,C,Weodbrey}JoPhys.Chembigg (19b2) 540

2 V,S,Diﬂitrov,Org,MagngResonancea§ (1974) 16.

3,ToDrakenberg,K;—IoDahquist and S,Forsen,Acta Chemica Scahdinavicazg& (1970) 694
4 LoIsbrandt,W.C.-T,Tung and M.Rogers,JMagn.Resonance,9 (1973) 461

ACTIVATION PARAMETERS OF THE DMTCA AT 100 MHz
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*,&

| * * &
Sourcenof TLS TLS TLS NIR IR
the data ' :
Ref,3 Ref .4 -
aF koalumole™ 15,0 £ 0.6 16,1 £ 0.3 156 04  46.2£0.2 12,0 £ O.1
o e.u, 063423 B.Tx1ed 1.T£0,3 3.5+ 0.7 -11.7 % 0.2
adh olscal mole Tl 45,0404 15,04 0,5 15,1 £ 0,01 15,2 + 0,01 15,5 + 0,001
Ea keal.mole”| 15,7+ 0,6  16.7+ 0,5 16,2 + 0.1 16.8 4 0,2 12,6 + 0,1

TIS-Total Line Shape. analysis

&Author'S'unpublished results'
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WAYNE STATE UNIVERSITY
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July 31, 1975

DEPARTMENT  OF CHEMISTRY

Professor B, L. Shapiro o
Department of Chemistry
Texas A & M University
College Station, TX 77843 ;i

Carbonyl Anisotfoby in Imides

Dear Prof. Shapiro: !
o o
During the course of our investigations on the conformational analysis of
imides, we have obtained some data which b‘ear on the question of the effect of
-'amide carbonyl anistropy on the chemical shifts of nearby protons. Data
available in the literature are somewhat ambiguous.~ While N-methyl protons
cis to the carbonyl group in N, N-dimethyl é;xnides appear upfield (shielded) -
relative to the trans methyl group, the cis ‘c;>r1:ho protons in anilides are shifted
downfield (deshielded) relative to ortho protons in a phenyl ring trans to the

carbonyl. 1

| .

We have examined a number of compounds in the imide series and have
found that in all cases protons suffer significant downfield shifts (deshielding)
when adjacent to the imide carbonyl functioi}. Three representative examples
are given below. 1 H '

\

e Hp 1. In diformamide, 1, an unambiguous assign-
: "~ ment of| the diastereotopic formyl protons
E NN ' . can be fxlilade using the coupling constants to
' o o the proton bonded to nitrogen.“ Here the
proton closest to the carbonyl group, Hp, is

H - signific‘a'.‘ntly shifted to low field (0. 55 ppm)
' ' " relative lto Hy.

2.. The unsymmetrical imide, N-acetyl propiohamide, exists as an equilibrium

" mixture (3:1) of two diastereomers Eiianld 2b. We have assigned the structure

O CH,CH3(B") B CH;(B) o

LT X

CH,CH

,CH;(A")

|3 -z

)
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the NO-cis rotamer of pyridine-z carbaldehyde is found
here, which is in contradictlon to what has been deduced

from proton long-range cpupllng and from the observed

dipole moment and Kerr constant. 4 From the spectra shown —
in the Figure it can be|seen that there is no doubt in
that the population of the NO-cis conformer is not negli-

gible even though the exact position and intensity of
the corresponding 51gnal can not be given.

Figure Carbon-13 NMR épectra of the aromatic carbons in
pyridine-2-carbaldehyde at some low temperatures.

Slncerely yours

Torbjbrn Drakenbgrg
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