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Modifications of Sample Spinning System

We have made two changes in our Varian probe assembly tc ensure
better alignment and smoother rotation of the NMR semple tubes.

First, if the air turbine mounting ring, Sketch #1, 1s modified
so that its holding screws can bse tightened while the sampls tube is
spinning in the turbine, the vibration dus to the spinning can be
minimized and the mount fixed in this position. The presence of the
vibration can be noted by nbserving whether or not the detector level
meter gives a higher and more erratic signal level when the sample is
in motlon as compared with the situation when the sample is stationary.
The vibration can also be asen as base line noise on the scope and can
sometimes be felt directly by the fingera. With this modification we
find that when the probe is balanced with 20 db. of attenuation, the
minimum observed on the detector level meter is essentially the same
{about 20 px) whether the sample is rotating or not. Freviously, an
erratic reading of 50 pa and higher was often observed when the
gsample was rotating.

Second, the bearing in the insert can bs increased in length and
its bottom configuration changed to reduce vibration of the spinning
sample tube. The bearing that we use is shown in Sketch #2. This
has proven very satisfactory, particularly when using the flat
bottomed Wilmad tube.

Robert B. Bradley

Laboratory of Physical Biology

National Institute of Arthritis
and Mctabolic Diseases

National Institutes of Health

Sketeh 1 Top View of Modified
Turbine Mounting Ring

_5m__|-‘l_

About 9 mm Side View of Nylon
- Bearing for Spinning
Sample Tube
b~
About 4 mm

* ‘Hole for removal

1

0.D. of bearing to fit insert

This bearing can also be made with an 8 mm base and 4 5 mm top portion
’

if it ie of value to use a small volume of solution.



HARVARD UNIVERSITY
DEPARTMENT OF CHEMISTRY

12 Oxford Street
Cambridge 38, Massachusetzs, U S.A.
3 September, 1960

Dr. B. L. Shapire
Mellon Institute
LL0o Fifth Ave.
Pittsburgh 13, Pa.

Dear Dr. Shapirot

Hany thanks for your letter of 3 Auguet, and the back lssues of
MelloliMR enclosed. I have recently been doing some nitrogen (14)-
proton double resontince studies. For a second radio frequency source I

em uging a very simple locked oecillator system that may be of interest
to MelloNMR readera.

A block diagram of the system is shown in Figure 1. The output of
& General Radio Type 1211 B Unit Oscillator is mixed with one of the
10Kc. hamionios of a General Radio Type 1213 D Unit Time/Frequency
Calibrator. The audlo frequency beat note from the calidbrator is mixed
in a phase detector with the andio frequency output of a Hewlett Packard
201CR oecillator. The phase detector is shown 1n Figure 2. The output
of the phase detector is then returned to the grid of the 5763 tube in
the Type 1211 B osclllator. The audlio frequency of the Hewlett Packard
ogcillator ig then monitored continuouely with a H.P. 521 C electronic
counter. The unit osclllator can be locked with the audio oscillator
over a range of about 400 aycles/sec. The frequency stability of the
whole system 1s about ¥ 0.2 cyclea/asec. over about five minute periods,
as measured with a H.P. 524 D electronic counter.

I would appreciste it very much if you could send me any additional
back i{ssues of MelloNMR from No. 11 through 21 that are still available.

Yours very truly,

Sohn (). Butliscblntind

John D. Baldeschwieler
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CARNEGIE INSTITUTE OF TECHNOLOGY Dr. Aksel A, Bothner-By B4

SCHENLEY PARK
PITTSBURGH 13, PENNSYLVANIA
Dr. Willlam Ritchey of the Standerd Oil Company of Ohio has kindly offered
cu::::::c;:n LI;BP::::::;]M August 2, 1960 to provide the API l{esearch Project 44 with the spectra of all the aromatic compounds

in the series of Research Hydrocerbons.

Dr. Bothner-By is carrying out investigations on certain co:irpounds of the
br, fiksel A. Dotliner-Dy olefin serices and some low=-boiling paraffins.

Aasiztant Divecior of Digearch

Mellon Instituie for Indastrial lesearch
4400 Fifth Avenue

Pittsbargh 13, Pennsylvania

Investigators will bo considered for the reinaining families of compounda.

The Interest and assistance of all the recipfents of M, E. L. L. O M, ~ 4, =8, =
in the work of the Al'l and i»CA Hesearch Projects is very much appreciated,

Dear v, Bothuer~By: Very truly yours,

You ladicated that yuu would be happy o weeopt some iteins of peneral interest R
frour the Chedeal aad Potrolewn Research Laboratory. Nuclear magnetic resonance a,i.
spectrageopy is one of the five categories of spuctroscopy with which the Av erican Alfeed Dantd

tetrolenn lasiftute jlescarch Project 44 and the Menufacturing Chernisis Association

i “harge, Soeet Data
fesenrch i'ruject are concerned. In Charyge, Speciral

Avvericen Petroleum Institute ilesearch Project 44

g acturing Chemista' Asscciation iescarch Projuct
As of about Aprdl 1, 1860, we contacted practically every laboratory operating tanufacturing Chera G ¢ S

Sciue type of co wmercial miclear magnetic resonaice spectrosneter. Niuny other
labouraturiey have been reached through the distribution of information by the API AD:ihm
and the 1.{A. The .any replies which have been received have been rost gratifying.
About 3U laboratories have expressed considerable interest in contributing spectra,

bul of course, many are not able to contribute immediately but hope to do so "toward

the end of the year” or “us soun as the bugs have been worked out'’,

ilegarding the recent communications on standardization of spectra by
Lrg. Shoolery, Johnson, and Anderson of Varian Associates and by Dr. Chamberlain
of Humble Ofl und .iefining Company, as reported in M.E,L,L.O.N. «). -R=., Numbers
19 and 20 respectively, we feel that a certain amount of flexibility in these matters
18 justifisble. The use of multiple scales, as propoged by Dr, Chamberlain, might
ba a good thing for the interim, pending coinplete agreement on all points. Contributions
of epectra are encouraged from all investigators, regardless of personal or party
likes snd dislikes. 7The revision of spectra, from one form to a more sultable form
at a later date, will be a routine operation for both the API and the NMCA Projects,
just as it has been [ur the vther fowr catagories of spectral data.

Nugent Chammberlain has kindly offered to provide the Al'l (tescurch Mruject 44
with the spactra of the paraffins end eycloparaffing of the API Standard and itesearch
ydrocarbons, These spectra will be run at a frequency of 60 miegacycles., In
addftion, ugent will soon be contribating a sizeable lot of spectra recorded at 40
megacycles, The latter spectra will be issued in one complete lot.

'e




THE UNIVERSITY OF BIRMINGHAM

Department of Chemistry,
LY o 33 EDGBASTON,
BIRMINGHAM, 15.

22nd. August 1960

Dr. A.A. Botbner-By,
Editor, M.E.L.L.0.N.M.R.,
kellon Institute,

4400, Fifth Avenue,
Pittsburgh 13, PA., U.S.A.

Dear Dr. Bothner-By,

We hope that this account of the fluorine spectra of the two
stereoisomers of perfluorodecslin will be of some interest to readers of
M.BE.L.].0.N.M.R. The spectrs, measured at 30.107 Hc/s. with trifluoroacetio acid
a8 6xternal reference, indicete that the cis isomer is undergoing rapid interchange
between its two conformations with consequent loss of axial/equatorial identity
of the fluorine nuclei and simplifiocstion of the spectrum comparsd with that of
the trans isomer which must have a fixed configurations

_!lig__,, S (J , :
] z z .
,___.A—._ I I. 3

cis isomer.

b oo 3000 cfs.
Peak Position Assignment
1 1363 o/s. 2,3,6,7 pairs E?g
2 1647 " 1,4,5,86 v ?
3 33715 ¢ 9,10,

trans isomer

(2)

Peak Position Separation Awsignment
. 3 1356 o/e. 1495,8 a
6 1821 »
2 2122 " 281 1,4,5,8 o
21 b
4 1508 289 » 2,3,6,7
(6) (1821) (313) » a and e
8 3387 » 9,10.
5 1673 impurity (eils isomer)

Group I. The assignment of this AB guadiuplét is made on the basls that pesks
1,3 are broader, due to unresolved coupling, then §,¥ which would aripe 1f
coupling scroase an intervening C-C bond is greater between nuclel trans to each
other than for those which are gauche .
e.8. la is trans to 2a and 9, gauche to 2e, whilset
le is gauche to 2a, 2e¢ &nd 9.

Group II. This is also a symmetrical pattern. The small high field component

was resolved at the appropriate position to low field of the larger peak 6 in

a run et 37.635 Me/s. carried out for us by Mr. B.A. Evans of Mullard Research
Laboratories. The group would appear to be another AB guadruplet in which the

two centre peake are merged (the peak is some 50 ofs. wide at half height) hecauss
of the small chemical shift between the axial and equetorial nuclei. Relative
intensity measurementa are insufficiently mceurate to meke a precise evaluation
of the shift but it could be 50-60 c/s, (2 p.p.m.).

Thus there emerge two points of similarity with the apectra of fluorinated
cyoclohexenes reported by Feeney and Sutcliffe in M.E.L.L.O.N.M.R.21 :
a) The ooupling constant between gem fluorine nuclel is about 280 c/s.
h; The chemical shift between axial and equatorial nuelei is appreciable
only when these are located near other substituents in the ring.

Incidentally, we are at present examining the spectra of highly fluorinated
cyclopentanes and find much the same effects except that the geminal ocoupling
constant is slightly smaller st about 265 c/s.

With thanks for continuing to send the Newsletter and apologies for the
delay in making a contribution,

Yours sincerely,

 Homea,

J. Homer

il
(- 9 i\-b‘l-__n.____- =
L.¥. Thomas., s
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Pittsburgh 13,Pa.
U.5.A.

Dear Dr. Bothner-Dy:

Some time ago I wrote you aboutl the poé&bi—

1ily of {lie assignement of reletive sigus ol some of the J-
couplings in spectira of the ABX3 type obsevving the behaviour

of the X3 group of lines at different spectrometer frequencies. 60
This method has been succeulully used in the analysis of the
speclra of some olepliines,of the ABXS as well as of the ABX,
type.(Lo appear shortly in the J.Chem.Phys.aund Journal de Phy-
sigus et le Rad;)

To make the method c¢lear we include some graphs

whiclhh show the results of calculations made for the X3 and X2

group of lines for several sets of parameters with values si- 40

show the difrerence between spectra in which JAX and JBX are
or the same or of differeal sign.Unforiunately we have been

30

unable to make the exact :“LBC2 and ABC3 lreatements,but it
should be noted that the perturbed ABX? treatement by P.S.Mor-

timer (J.of WMol.Spec. 3,335,(1959), givés quite similar resulis

of the transitions diverge.The X aproximation works very
well in the ABX3 case due to the big chemical shift of the
methyl groups.In the AB}{? gystems it still accouns well for 10 .

es
milar to thgnactually found in experimental spectra.The figures \

—

excepl for low spectrometer frequencies wuere the freguencies 20 >,\/

the frequencies but not =o well for inlengities.

Telow @re lisbted sowe of our results.

Tours sinearily,

. 0 L ¥ T T T T T T T
M__—. -3-2-1 01 2 3 -3-2-1 01 2 3 ¢/s
bora . Kownlewnkl
J
AB JA]( Tex (eps)
cis crotonic acld 114 + 7.5 - 1.9 yig. 2{a) )(3 group of lines of an ABX, epectrum for different spectrometer
. * frequencies. |J , = 10 cpa; '.] ' = 5.0 cps; !J l = 1.0 cps; ¥
trans crotonic acid 4.9 6 1 b e o ’
B 1 6.7 ¥ -7 bAB = 0.15 ppm; JAX and JBX with different signs.
methyl ester of the 15.4 + 7.0 - 1.6
trans crotonic acid + Fig. 2(b) Same as 2(a) but with JAX and Tay of the same sign.
3 - propenyl bencene k4.8 + 7.0 - 1.0
cynnamic alcohol 15.0 + b7 - 0.5
= +

anetol 154 + 6.68 ;1.2
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Fig. 3(a) X, group of lines of an ABX

é3c/s 0

o 8gpectrum for different spectrowcter

frequencies. ’JAB| = 14,0 cps; ‘JAX, = 7.0 cps; 'J
frequencies. 'JAB' = 10 cpé; ‘JAX' = 9.0 cps; ’JBXI - 1.0 cps; &

Bpp = L-0 ppw; Iy and 1. with different sigs. Fig. 3(b) Same as 5(a) but with Jpx 8nd Jpy of different signs.
Fig. 1(b) Same as 1(a) but with dux nd Jp o of the same sign.

Fig. 1(&) Xj group of llaes of an ABXj speetrum for different spectrometer BX, = 0.6 cps.,
= 0.25 ; £ 3 5 iy
AB 0.2 ppm; JAX and JBX of the same sign,




Dr. B. L. Shapiro =2- August 25, 1960

) o _.) ! // . 1'| ,-/ /
(/‘ /) / / ) / / / P Relay A should be & 4 pole normally open 6 VAC relay. Two
/// \) ///Z/”/( v _!/ : . (//// //f/// sete of contucts are placed in parallel with the up fleld increase
P oo S F s sweep lever. The other set of contacts go to the motor drive on the
Y i Gporatin, recorder. We do not switch the servo motor on and off as we have not

%X(')ﬂl}vl/,ﬂﬁ(/.%}albd/.%)(dll‘%.(_/‘/‘l'ﬂ‘ll.ﬂﬂ found it necessary to do so.
¢
GO Weioerereavilbe Z,/rn/r/,%wr/ One other item of interest pertains to the "Varian Field
7 i Y. Homogeneity Control" unit. The vertical ¥ control on this unit has a
é/"’t"f '(l”‘/s)"f (fﬂ//f’ tendency to be overly sensitive. Should you wish to decrease this sen-

gitivity, Varian recommends that you change resistors, (R-205 and R-206)
from 820 ohms to 2200 chms. We use a dpdc switch mounted on the control

August 25, 1960 panel to select the proper resistance values. This enables us to increase
or decrease the vertical Y sensitivity quickly whenever we wish to do so.

Both have been in operation for several months and have been
Dr. B. L. Shapiro completely satisfactory. In the event that further information is desired,

Mellon Institute
1 do not hesitate to contact us.
4400 Fifth Avenue please do not hesitate m

Pittsburgh 13, Pennsylvania

Dear Barry:
Sincerely,

Here is the information on our automatic timer that you re-
quested on your last trip here to Cleveland.

The automatic timer is used to turn on our slow eweep unit
and recorder when we are running spectra. We have it adjusted so that
we can sweep from well below the aromatic region to well past tetra-
methylsilane, and it will then shut off the recorder andsweep unit

H. Grossman

simultaneously.
a4 A
The main advantage in having such a unit is that the operator EEEE e
is no longer "tied down" to the NMR console while running a sample. W. M. Ritchey
It ie nice to know that the unit will stop automatically when the spectra )
is done, and not have to worry about kicking out the Super Stabilizer NMR T'MER
in case you should be away from the console for any length of time.
There are many ways that such a unit might be built, and en-
closed 15 a schematic diagram of the way in which we constructed our
unit. Two thermal delay relay tubes were used even though one could OPERATE 6NO75T
do the job 1f 1t were really pushed hard. START PlLOT
There is a difference in delay time in a thermal relay when ON—OFF STAND BY swi r
operated from a cold start as opposed to operating 1t from a hot start, 4_,—-" PILOT v
i.e., immediately after having been used. This tiwming difference can e ey
be 2s high as 50%. To minimize this, a smaller timed value was selected 17 VAC ) A [ G)
to precade the main tube. In this way, the deviation in time is limited 1 t: 1
to the smaller value only and is therefore not objectionable. 1 A-._-J 1
FUSE &3 | P =
- 1 : =
L | 6NOI8OT
1 I
A, [
| IR ——
RELAY
r---—--d
8
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Contribution from the Depertment of Chemistry,
The University of Florida

Application of Nuclear Magnetic Resonance Spectrometry
to Determination of Pyrazoline Structures

By Wallace S, Brey, Jr., and W. M, Jones

In the latter part of the nineteenth century, Buchner and
his co-workers (E. Buchner and H, Dessausr, Ber., 26, 258 (1893);
E. Buchner and C. von der Heide, ibid., 35, 31 (1502) ) made the
interesting observation that the Feactions of methyl diazoecetate
with ethyl cinnemate and ethyl diazoacetate with methyl cinnamate

led to two different isomeric 2-pyrazolines, melting at 107° (I)
and 76° (II), respectively.

Geometrical configurations have recently been assigned

H COOCH Co0C
6 — 3 Hg
& *y |

c Cel
CaHg00c CH400C

- EHe=
=

H ==

(W. M. Jones, J. Am. Chem, Soc., 82, 3136 (1960) ) as a result
of an examination of the decomposition products of these two
materials and the applicstion of the rule that "the gecmetrical
configuration of the primary cyclopropane resulting from the
decomposition of & 2-pyrazoline is determined by the relative
thermodynamic stabilitles of the intermediate l-pyrazolines."

There still remained, however, uncertainty in the distinc-
tion between the two isomers I and IT. The assignment shown
has been established by comparing the proton magnetic rescrence
spectra of these twoe compounds with four model compounds, con-
taining various substituents in the 3 and § positions,

NMR spectra were determined for the mixed esters and the
model compounds in saturated solutions in carbon tetrachloride.
A Varian L300-2 high-resolution spectromster, operating at 56.L
megacycles, was employed. Shifts were measursd with respect to
benzene as an internal reference, using sidebands applied by &

2=

dded to
calibrated audio oscillator. The amount of benzene a

the solutions was adjusted to give a peak of the same size as
that of the phenyl group of the sample.

dro-
In Table I are presented the chemical shifts of the hy
gen atoms in the six compounds, expressed in parts per million
dieplacement of the resonance upfield from the reference.

Table 1

NMR Chemical Shifts of Substituted Pyrazolines

Values are in perts per millionj
positive shifte are to higher magnetic field

itusnt Hin Hin H on
o Substouuen Hin CH, of CH. of Hin ring
== TELE.E. ocH, g c%ﬂ g Cgllg carbons

Oh3 2.7
I COOCH, CO0C, g 3,60 3,03  5.96 0.0L3 5

3.03
I c:ooczx-l5 COOCH, 3.56 3,19 6,08 0,055 g'gg
IIT  COOCH, H 3.63 - - 0.108  (a)
IV COOCHc H - 3.1, 6,06 0.078 (a)
v COOCH,  COCCH, g:lgg - - 0,041 ';;1&
VI COOC,H COOC Hg - g:gﬁ Z:gg 0.046 g:;ﬁ

(a) Splitting by # in position 5 prevented analysis.

sonsnce of the hydrogen atoms in an OCH, group ie a
singlem:hgip peak, while each ethyl group shows th uiual b T:zd
3 multiplets with coupling constants of Tel = ?.2_ cye es;) ha
two hydrogen atoms attached to the ring carbons show & ct;a];
teristic non-eguivalence guartet, which was analyzed in 2 e
usual manner to give the chemical shifts shown. Ili many gr =
spectra, this quartet overlapped that of the methylene lwm :ga
of the ethyl group, but the differences in relative spac ig
within the two types of quartet permitted unambiguous assign-
ments to be made.



The agsignments of structures I and II, as indicated in
the table, to the high eand low melting isomers, respectively,
may be confirmed by examination of the chemical shifts of the
H atoms in alkoxy groups. The carbomethoxy group in the 3
position of III, a known compound, has a value of 3.63. In
compound V, there are carbomethoxy groups in both 3 and 5
positions; the respective chemical shifts may be assigned as
3.60 and 3.49. The value of 3.60 appears also in I, corres-
ponding to a carbomethoxy group in the 3 position; in II, the
lower value of 3.56 for the same substituent group is consis-
tent with the location of this group in the 5 position. Even
more striking is the distinction between the chemical shifts of
the carboethoxy hydrogens in the two positions. In IV, the
methylene protons appear at 3.1k, a value also found for one of
the two groups in compound VI, and comparable to the valus 3,19
for compound II. In contrast, the other methylene hydrogens in
the diethyl ester, VI, have a chemical shift at 3.01, which
corresponds to the value of 3.03 in compound I, indicating that
the ethyl group in the latter is in the § position. In para-
1lel fashion, the resonances for the methyl hydrogens in the
ethyl esters appear at 6.06~6.08 for the 3 position and 5.96-
5.98 for the 5 position,

There are two possible factors that can explain the
result that the resonances for a carboalkoxy group always
appear at higher field when the group is in the 3 position
than when it is in the 5 position. The first of these is
based upon the conjugetion of the carbonyl group of the posi-
tion 3 substituent with the ring double bond, which would be
oxpected to reduce the conjugation of the unshared electrons
on the ether oxygen of the ester unit with the carbonyl group
and therefore increase the electron density on the ether oxygen
and in turn on the alkyl group. It is not expected, however,
that this effect would.be transmitted to the extent it is to
the methyl group in the ethyl radical., The second factor,
vwhich would apply particularly to this group, is related to the
fact that in the trans configuration of these compounds, the
alkyl group of the ester in position 3} has a higher probability
then does the group in position 5 of being located in front of
the face of the phenyl ring. It is known that the ring current
effect in the aromatic ring shifts resonances of groups to
higher field when the groups are in this sort of locatlon with
respect to the ring.

Chemical shifts of the hydrogens attached to carbons in
the pyrazoline ring display an interesting pattern, The reso-
nance at higher field appears at 3,01-3.,03 when there is a
carbomethoxy group in position 3 but at 2.93-2,94 when there is
a carboethoxy group in this position. The resonance at lower
field appears at 2.71 when positions 3 and 5 have the same

substituent group but at 2,75 for the mixed esters. This indi-
cates that there 1s some change in the precise ring geometry
related to the presence of the alkyl groups in the esters.

Finally, the position of the phenyl resonance is of in-
terest., In compounds III and IV, the phenyl group has the
greatest freedom of rotation about its bond to the ring, and
the chemical shift has the highest positive value, The other
four compounds listed in Table I have sbout the same rotational
freedom for the phenyl, slightly less than that in III and IV,
and the chemical shifts of the phenyl protons fall in a rela=
tively narrow range, somewhat below ITI and IV, In addition
to the results reported in Table 1, we have obtained spectra
of solutions of oils isolated from the mother liquors resulting
from filtration of I and II from their crude reaction mixtures.
Evidence has been presented (W, M. Jones, J. Am. Chem. Soc.,
82, 3136 (1960) ) that these mother liquors are rich in the
cis-li-phenyl-3,5-dicarboalkoxy-2-pyrazolines, In these spectra
can be seen bands characteristic of elther compound I or II,
as well as additional bands which are believed to be charac-~
teristic of the cis isomers, since the phenyl peaks fall at
lower fields, one chemical shift being negative. In the cis
isomer, the phenyl group is wedged between the two substitu-
entse The shift of the resonance of the phenyl group to lover
magnetic field is therefore attributed to sterlc effects, very

prcbably a direct "repulsive unshielding" of the phenyl protons.

‘€
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