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g of bromine remained. Filtration yielded 469 g of colorless
crystalline product, mp 168-172 °C. Evaporation of the filtrate
gave 60 g of additional product. Recrystallization from methanol
gave mp 170-172.5 °C (lit. (6) 164 °C).

Resolution. All procedures in the formation of the d-tartrate
salts were performed at ice temperatures. To a stirred cold
mixture of 4 (29.8 g, 0.1 mol) in 180 mL of H,0 and 125 mL
of ether was added a cold solution of NaOH (4.4 g, 0.11 mol)
in 40 mL of H,0O. After separation of the ether layer, the
aqueous layer was extracted with three portions of cold ether
(100-mL total). The combined ether solution was washed once
with cold H,O and added to a cold solution of d-tartaric acid
(15.1 g of 99.7%, 0.1 mol) in 175 mL of methanol. Fiitration
of the resulting precipitate yielded 32.4 g of colorless crystalline
material, [a]?%, +10.7° (¢ 1.0, H,0). The material was re-
crystallized from methanol (temperature below 60 °C): first
crop (room temperature), 13 g, {«]?%, —2.5°; second crop (0
°C), 4 g, [a]%, +9°; third crop (solvent reduction), 12 g, [«]?,
+24°,

Several recrystallizations of the levorotary first-crop material
from methanol (temperature < 60 °C) gave the (-) d-tartrate
salt of mono-2,3-dibromopropylamine [(~)-8], [«]?4, -12.8° (¢
0.939, H,0).

Several recrystallizations of the third-crop material (dextro-
rotary) from H,O (temperature < 60 °C) gave the (+) d-tartrate
salt of mono-2,3-dibromopropylamine [(+)-5], [a]?4, +34.8°
(¢ 0.939, H,0) (lit. (6) [a], 31°).

(+)-2,3-Dibromo - 1-propanol [(+)-1]. To a cold solution
of the (+) d-tartrate salt (+)-5 (5.5 g, 0.015 mol) in 40 mL of
H,0 containing 0.77 g of H,80, was added with stirring a so-
lution of NaNO,, (1.25 g of 97 %, 0.0175 mol} in 10 mL of H,0
over a period of 6 min. Stirring of the cold mixture was con-
tinued for 30 min and the mixture was then allowed to stand at
room temperature overnight. Usual workup, after adding 0.5
g of urea, gave 2.4 g of light yellow liquid, [e]?%, +12.6° (c
1.253, MeOH). Comparison of the NMR spectrum with that of
reference 2,3-dibromo-1-propanol showed an extraneous
doublet (J = 6 Hz) at § 3.6, indicative of contamination with
some 1,3-dibromo-2-propanol. GLC analysis showed 87 % of
the major primary alcohol and 13% of the secondary.

Chromatographic separation was performed on dry packed
columns of silica gel or neutral aluminum oxide (deactivated with
8% H,0) using mixtures of hexane, benzene, and ether. The
secondary alcohol eluted first on the silica gel while the primary
was first on the aluminum oxide. There was considerable re-
tention on aluminum oxide which varied with degree of deac-
tivation. Fractions were analyzed by NMR or GLC. Distillation
of combined best fractions from several runs (0.395 g), using
a micro cold finger apparatus, at 3 mm (oil bath temperature
gradually raised to 90 °C) gave 0.301 g of colorless liquid

(99.5% primary alcohol by GLC), [a]?, +13.8° (c 1.004,
MeOH).

(-)-2,3-Dibromo-1-propanol [(-)-1]. The levorotary enan-
tiomer was obtained from the (-) d-tartrate salt (-)-5 by the
procedure described above for the dextrorotary enantiomer.
Distillation of 0.36 g of combined chromatography fractions
yielded 0.19 g of colorless liquid (98.8% primary alcohol by
GLC), [@]®®; -12.6° (c 1.076, MeOH).

Separation of the primary and secondary alcohols was also
accomplished by preparative GLC. The compounds so obtained
were analyzed by mass spectrometry. Both 2,3-dibromo-1-
propanol and 1,3-dibromo-2-propanol gave low-intensity (~2%
of height of the base peak) molecular ions at m/z 216, 218,
and 220 in an approximate ratio of 1:2:1 corresponding to the
abundance of the various bromine isotopes. Corresponding
low-intensity ion fragments due to loss of the hydroxyl radical
were observed at m/z 199, 201, and 203. The spectra for the
two structural isomers differed markedly in the intensities of
other fragment ions. Whereas 2,3-dibromo-1-propanol pro-
duced intense (80-90% of the height of the base peak) frag-
ment ions from the loss of a bromine radical and HBr, 1,3-di-
bromo-2-propanol produced weakly intense ions at m/z 136,
137, 138, and 139 (17-20% of the height of the base peak).
Furthermore, the base peaks for the primary alcohol were at
m/z 106 and 108, corresponding to the loss of HBr plus H,CO,
whereas the base peaks for the secondary alcohol were at m/z
123 and 125, corresponding to the loss of the bromomethylene
radical.
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Preparation of New N-[o-(Benzylidenamino)benzyl]benzamides and

N,N’-Benzylidenebis(benzamides)

Surjan S. Rawalay* and Charles F. Beam'

Department of Chemistry, Voorhees College, Denmark, South Carolina 29042

Several benzylamines were oxidized with buffered
potassium permanganate to give complex
iminobenzamides. These products were then aroylated
with acid chlorides to give bis(benzamides).

TDepartment of Chemistry, Newberry College, Newberry, SC 29108.

In connection with the earlier work concerning the novel
oxidation of benzylamines to give complex iminobenzamides
(7-3), several new examples of the reaction are now reported
(Table I). These iminobenzamides, and others, were trans-
formed into complex bis(benzamides) by treatment with a va-
riety of aromatic acid chilorides (Table 11I).

0021-9568/82/1727-0475$01.25/0 © 1982 American Chemical Society



476 Journal of Chemical and Engineering Data, Vol. 27, No. 4, 1982

"(8) OTH D ‘SO1 PUB(p€) O“H"D “61T (L7) OA H D ‘€71 {(#1) ON°H®D
‘SET *(L) ONAHD “6£1°(0€) °N“'H*'D ‘ST *(9) ON*'H™D ‘LET {(I¥) O°N“'H™D “€ST (00T) O°NA"H®'D ‘LST :((% *ANSUSIUL GAB[AI) UOT “0/ui) SMOJ[O] SE OIE SJUIWOIULIIPOT pUE SUOLIBIUSWIE I} D[3ST
-I1910BRY0 I0YIQ () 9L€ o/wi ‘wn1yoads ssepy 1 "O1qIUIdSIP 10U YN 4 suon dIosqe SNouoIYd0ST IO SNOUOIYIOSE A[TRIN 2 "PIAIdSQO sem O im agurloxd ‘swojqord ANIIQN[OS OU 219M I} USYM pUB
‘9IqQIuUILOSIP ArEnsn) J 'uonnjos 323139 0} pappe sem (°p-QS W) Iprxons [Ayjownp yInous pue f[paD w papuadsns axom spunoduiod Sy] -prepuels (1S"9py) SUBJISIAYIAUMRIID) [EUID)UT UB WoIj prarjumop
parrodar are (9) SIJIYS [EOIWAYD PUR ‘I9)AWOI}DAdS 9duEBUOSAI oNjsudew Iesponu X00€-WH SIIBID0SS Y UBLIE A B WOIJ PIUTE)(O I19m eldads soueuosar onsudeur uojyorg , -saqny Areqides usdo ut smyeredde
jutod-Funow I9ACOY-SBUWIOY ], © UI PAUTE)IqO 1 sutod Sunop p 1OIEM-[OUR}d WOIJ PIZH[BISAIOAI o1m s1onpord [[V , “ZE€6LO [N ‘NIed WRYIO[.] ‘ONUSAY PUT 1S3pM €, ‘A101R10QET [BOI) ATRUBOIIN

S, U0S11QOY Aq pouiIog1ad a1am A9Y] “MOIASI 10] PINPIUIGNS PUE PIUTR}QO SIN[BA [BOT131031) YIIM JUSWIADISE U N PUE ‘H ) I0] SISATRUE TRjua WAl g 'TRIqeL ur splwezusqouruy jusred jo roquiny ,

(HN ‘W) £7°6-8€°8 ‘(quryiour pue HIv ‘w) 01°8-£9°9 ‘(s°HOIV) 09°7~8€°C 1€7-6T¢ 8 fO°NA*H™D A HOb aplIo[yo [A0zusqoron|j- 9 S1
(HN ‘W) 07"6-LT'8 ‘(ounpour pue JIy) €1°8-0L°9 ‘(:*HDIV ‘) 0£'C 07T-81¢ 98 ‘O*NID*H®*) 0 ‘HO-¥ IPLIOD [£0ZUdqOIOTY - 9 121
(HN ‘W) $8'8-5¢°8 “(ounpour pue H1y) 80°8-8L°9 ‘(z°HIIV) ¢S'T-21°C $07-€02 9L *‘0°N*H"™D H ‘HO¥ apHOD [AozZuaq 9 €1
(HN pue ‘sunplouw ‘HIv ‘w) 07°6-05"9 002-861 »8 O*N*4H"D H 10 apuo[y [Aozuaq v 4
(HN ‘W) §1°6-57°8 “(ounyiour pue H1y) 80°8-SL"9 ‘(s*HOIV) 05 T-TH'T 681-981 SL *O*NA*H*D A ‘HOT ApLIONYd [A0ZUdqOION[J- 4 11
(HN ‘W) £8°8-£¢'8 “(ouryioul pue H1v) 01°8-0L"9 ‘(3 HOIV) LS T-€1°T 907-£07 6L FO'NID"*H®*D [0 2 HOT SpLIO[YD [£0ZU3qOIO[Yd-§ 4 01
(HN ‘W) 01°6-L€'8 ‘(Puupiawr pue HIV ‘W) £1°8-0L"9 ‘(s*HDIV S) O¥C YIT-TIt 9L *O'N"*H*D HOC H IPLIOTYD [A0ZUIGIAYIoW-7 | 6
(HN pue ‘dunpow ‘qIy ‘W) ¢4°6-LL"9 S6T-v61 18 FO*NJ“'H'*D - H apLIoyo [Aozuaqoronf-g I 8
(oUNIoW pue HIy ‘W) /7°8-€8°9 6ST-LSI L ‘O NID'H D 1€ H 3pHIOTYO [A0ZUQOIOYO-¢ I L
(HN ‘W) L£°6-Lb"8 ‘(urny)ow pue Hiy ‘w) £['8-£8°9 Y-t 1L *O*Nd“'H'*D a-€ H 3pUOYd [A0ZUIqOION[J-€ I 9
(HN pue ‘aunpaw ‘HIV ‘W) 78°8-C'9 “(z*"HOIV) L9°7-87°C 07T-91¢ I8 O°N'H™D H *HOT apLIo[yo [Aozudq 4 S
(HN ‘W) 76°8-79°8 ‘(UIy3duI pue Iy ‘W) S1°8-86°9 8L1-9L1 8L O°NID“'H'*D l3 H apLIo[yo [A0zuaqoIOYo- 1 v
(HN ‘W) £6°8-0%'8 ‘(PuIyiawr pue JIv) 0T°8-0L"9 ‘(3*HDIV °S) L€ 161-681 YL 'O'N**H*D HOb H IPLIOTYo [A0ZUQAYIOW-f I €
(HN ‘W) 08°8-£ "8 ‘(uIyiow pue HIy ‘w) 0g'8-09°9 S0T—+0¢ 9L *O*Nd“'H""D I H apLIO[yo [£0ZudqoIONfj-§ 1 4
(yHN ‘W) 01°6-0%'8 ‘(eUly1ow pue {1y ‘ur) 08°L-08"9 T€T-1€T L9 *O*N"H"D H H apuoyd jfozusq I I
9 54NN H: J, p'du % a*q¥onpord A X SpLIOYd ploe oPPIUrE  “ou
‘pPraIk JO ernuuoj -Zuaq pdwos
Teotnduis -ourun
judred
vam 9,

>\,mwoxoolmzéww:zxoo\,:drx
(soprwezuag)sig xojdwoy “fy sjqeL

"(001) NAH"D 10/pue 04 "H*D ‘€71 *(T¥) ONAH"D ‘6€1 *(9%) ON*I"H"'D 9% :((% *ANsuour aanepar) uoy
‘afwi) SMO[|O] SE STk SJUIWAFURIIEII pUR sUOl)BluaWIely J1)SLIa)JBIRyD IDY)() ‘(W) 89¢ a/w ‘winnoads sseyy , -HN 1o pajeoipur Sunyds swos
‘peolg ,, "PIPIOIAI SI suONdI0SqE SNOUOTYIOS] 1O SNOUOIYIOST A[IBSU 10] JJIYS [edlWoYo/OSUBI OY ], 5 “A[qIUISOSIP A[[ENSN J0U 21 suonydiosqe
(HN) sprury J uonnjos 109113 0] pappe st (P-0S W) ap1xoj[ns [Ayjounp y3nous pue f[5)H W papuadsns are spunodwiod 3yJ -prepuels
(IS*OW) QUETISTAY)aUIRI}d) [EUISI Ul UR WOI] PIRIJUMOP PIPIOIII IIE (¢) SIFIYS [EIIWIOYD PUE ‘19)0UI0N}0ads 3OUBUOSAI of) duTeur Tedponu ¥ 00€
WA S9IEID0SS Y UELIEA B WOIJ PIUTRIQO 21om BI)Oads 90oueU0saI ondufews uojolg , ssaudlo[dwod 10§ papnpout st punodwios STy J, p E£301038
{Apms Areutumjord Woij eje(q , ISIEM-JOURY)D WOIY PAZIEISAI0aI S1om sojdures v 'sdqm Arerdes uado ut smyeredde jurod-gunjow Isacoy
-SEUWOT], & Ul PpouTe3qo dr1om syutod Junjour Iy q 'TE6LO [N “ifed URYIOLJ ‘Onuasy puf ISapm €/ ‘Alojeroqe| o1 ATRUBOIOT I S, U0S1I3qOY
£q pawrrojrad A1om A9YJ, “MOIASI I0J PIYITIQNS PUE PIUIR}QO SAN[eA [B2113103Y] YIIM JUIWIIITe UL N pue ‘Y ) Io] sasAeue [ejuowoy o,

(~N=HD>— ) ¢£+'8

‘(punpow pue H1y) £0°8-£8°9 én:%:\ S)EET  6TI-STI WL 0°NTH"D °HOV  owweAzueqAyiow-y
~N=HD—

y'S) £8'8 ‘(ounpoul pue Iy ‘W) 0$°8~¢L°9  SEI-EET 9 1ONFATH D JdT  sumwelfzuogolony-y ¢
(-N=HD~-

y'S) £0°6 ‘(GUIpOW pUe Iy ‘W) £€°8-€6'9  SHI-E¥T I8  pO°N°DH'D [0¢  oulwe[fzusqoIo[yo-y ¢
(—N=HD— 45) £5°8 ‘(sunpow

PUE HIV ‘W) €7°8-L8°9 “(3°"HOIV) LL'T-€T°T  0ZI-8IT 6L O°N"H"D °‘HDT ocwwelAzusqiAygouwry ¢

(=N=HD— ) £5'8 ‘(UIylouI pue HIV ‘W) /T'8~L6'9  8FI-SPI  SS J0°N"H'*D H sufwefzusq |

[ \.whmEZ H. Do adE % . pronpoid uoneprxo X aurure[ Azudq judred -ou

‘prat JO ernuuog pdwos
resundurg
xL:déuuz,,:,)_Y:zou;,mdlx
X~"H’D

$)Oonporg voNepIx( spiwezuaqoww] xadwo) | sqer,



Journal of Chemical and Engineering Data, Vol. 27, No. 4, 1982 4717
BHSE M-E: 123
108.8 — 123 [—196.8X
1 L
1 MULT BY 180 FROM 25@ r
263 |
d == |5 EU === L
246
50.0 -
139
4 5 -
a5
1 255 r
55 855 Mlusey e 0l 195, l'.. 134 || 148 167 183 151 201 2131 229 239 |l HHIL il
T U Y T T ] T T T T T T T T T T T T T T T T
ME S0 160 150 288 250
1.67 —
{ 278 +
368 F £
@ONH_CIH_N:CH-@
2.5 @j -
P Table I, imino-benzamide 4 L
276
334
286 pg7 309 . 340 354 | . 294 ags 412 ¥ amn 455 aga -
ld |1.I AR T AT l.h.l ..:.3%?1 W} 1111 I Lt l.l " I Lt L, !l.lh??sm.l Lol ,?Tl IR l Polotda 4?31 RN |T?Tll .?Tf? Wi
¥ 1 + A k 1 T y . t } T b ' t v 4 T t t
M-E 200 359 402 455

Figure 1. Mass spectra of iminobenzamide 4.

The oxidation of the benzylamines was effected in aqueous
tert-butyl aicohol buffered by calcium sulfate, which caused
precipitation of calcium hydroxide as the organic product was
formed. The structures of these unusual iminobenzamides have
been established previously, in a preliminary study (3), by ele-
mental analysis, absorption spectra, and acld hydrolysis to give
substituted benzaidehydes (2 equiv), substituted benzamides (1
equiv), and ammonia. The new iminobenzamides gave satis-
factory elemental analyses and infrared spectra. Each material
prepared displayed absorptions at ca. 3330 (NH), 1640 (C==0),
and 1615 (C=N) cm™'. In addition, proton magnetic resonance
spectra displayed aromatic, methyl (where applicable), and
imine (—CH=N—) resonances (Table I).

KMnOg// - C4HgOH
— s

X_C6H4CH2NH2 CasS04/HD

X— CgHa CO~— NH— CH—N==CH—CgHq — X

C6H4'—'X

When these iminobenzamides were treated with a variety of
aroyl chlorides in pyridine, unusual bis(benzamides) were formed
(Table II). These new compounds were also characterized by
infrared spectra (3333 cm™" for NH and 1667 cm~' for C=0),
proton magnetic resonance (for ArH, methyl when applicable,
and NH), and elemental analyses.

Y-CgH4COCI

X——CgHa——=CO—NH=—=CH—N=CH-—CeHa—X N0

CeHa—X
X— CeHg— CO—NH—CH=—=NH—CO0—CgH4 —Y

CeHa—X

Several representative compounds (Tables I and II) were
given mass-spectral analysis. In general, the compounds easily
fragmented; however, mass spectra of iminobenzamide 4 (Ta-

FCGH4—CO—§- NH — CH—%—N:CH—-CSHa,F
CeHaF

iminobenzamide 4

ble I, Figure 1) taken at 15 eV did display a molecular ion at
m/e 368 and other informative fragmentations/rearrangements.
The base peak, m/e 123, could result from simple fragmen-
tation of the amide carbon-nitrogen bond or from an ion re-
sulting from rearrangement (FCgH,CH==NH). Another rear-
rangement could account for the ion noted at m/e 139 (FCg-
H,CONH,). Interestingly, a spectrum of this compound obtained
at 70 eV contained an ion, m/e 109, which could be assigned
to a benzyl- or tropylium-type ion. Bis(benzamide) 15 (15 eV)
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Figure 2. Mass spectra of bis(benzamide) 15.

(Table 11, Figure 2) aiso displayed a molecular ion at m/e 376 Carolina by Michael D. Walla using a Finnigan 4021 GC-MS
and several simple fragmentations (amide carbon-nitrogen system with Incos data system.

bonds) to give ions at m/e 118 (CH;CgH,CO), m/e 123 (FCq-

H,CO), m/e 257 (CH3CgH,CH(NHINHCOCH,F), and m/e 253 Acknowledgment

(CH;CONHCH(NH)CgH,CH;). Rearrangements could also ac-
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