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Synthesis and Characterization of (Jxazepine and Oxazepane from reaction of
2-{Z-Amino-elhylimino)}-5,5-diethyl-dihydro-pyrimidine-4,6-dione and 2-]2-(5,5-
diethyl-4,6-dioxo-pyrimidine-2-ylideneaminoj-ethyfimino|-5,5-diethyl-dikydrn-

pyrimidine-4,6-diane with maleie and Succinie anhydride,

Waleod F. Al-Hiti' and Mohammed, A.Al-Hadithi®

"Mepartment of Chemisry, Callere of BEducaion [or wormen, Ulniversily of Al-Anbar
“Departuent of Chemnistrv,Callege of Science, Univarsity ol Al-Anbar

Absirac]

2-CE-Amina-ethylimano 35, 5-dicthyl-dibydro-pyrimidine -2 f-dione . zne
digxe-prrinidine-Z-ylidenewminoj-ethyvlimino]-5, 5-dicthyl-dikydro-

2-|2-(3 S-diethyi-4.6-
pyrimidine-4 6-dicne  were

prepared by condensation of ethvlenediamioe with ooes cquivalent and awo cquivilent ol 5.5
dicthelepyrimidine-2,4,6-trone, These Schifl-huses wene reacled wok oae squivabent of maleic and
steeinic  anbvdride in absolute cthanel 1o give T-membered heterocyelic ring svstem of 12-(2-
Aazno-cibvl)-3 3 -diethvl-7-oxa- 1,51 2-triazg-epiro[5.6)dodecans-2,4, 8,1 L -tctraonc and wicte
reacted wilh two equivalent of maleic and suceiric anhyvdride in semc solvent to gve 2 (7-

memberac) heterooyelic nng sestem of

spdre[2.68)dmee- 12-vD=shyl-3,3-diethyl-F-oxa- 1,5 1 2-triaza-Spieo S 6]

Tslraonc,

T 2-( 35120 h] -2, 4.8, 1 -terraoxo-7-1,5 [ 2-triaza-

SEEARE

dinlecane

The final products were identified by their melling pint, elomemizl aoalysisIR, 'HNME and

LIV-Visible spoctra.

Iptroduction

¥ 5-hcthyl barbioorie scid derivatives are
imteresting series ol heterocvelic compounds,
which have been showo 1w be  diverse
phmmeacologiesl  proporties W aeh as
antifungal ** m antimicrobial ™ antipulsive ¥
and antibacterial %,

‘The gyathesis of 2-phenyl -1, 3-cxarepine
7 and the discovery of the contral nervous
syslom (CRS) activity of 1.4-benzodiazopine
¥ by irradizlion of  4-phenvl-2-oxa-3-aza
bicvelo |3.2.0] hepta-36- diene, eneouraged
the chemisls 1o look for other ways to Deild up
the P-membered heberocychic dog system. (ne
of these wavs which was discoversd recently |
mvirlveys direct addition of maicie anhvdride 1o
thee (N~ double bhond of Schill bases |
namber  of 2 3cdiaryl 2,3-di hydro- 13-
oxzZoping-d, 7 dwime wni Z-arvl-3-[1 A-
dimeshvi-dophenyl  priaeolonyD-2,3-difydro-
1, 3-oxazepine-4,7-dioncs wore prepared and
characterized P
N-acwl amomomiam ions buve been the most
commonly  vsed  dienes o0 ellec |4 -2
oveleacdition as dn componems with

substituzed |3 -Tladienes. 10 s Towrmd thal N-
acvlimings or imonimn lons that arc capanle
of  rautometization  underge  intermwlecular
Digtg-alder  eeaction w0 mwe  dibvdro-1.53-
oxnzines '

The reaction: ol N-Boensylidene 1, 5-dimethyl-
Z-phenylpyzolonsmines {Schift’ bases with
cyclopamine -1, T -dicarhoxvlic aphydode 1o
oive Zoaryl 3300 S-dimehyd-2-
phenvlpyraznlal- 14050 spiencyclopendylielm
nvdre- 1.3 -onarine-4 4-dionss 1222 2-(2-
1lydroxy-phenyl}-4, 7-dioxo-4, 7-dihydre-[ 1,3]
coaaine-3-carhoy vl aead ammide sod
2-2-hvdresie-phieny - 3-[2-2-hydros oy

rheny )4, 7-dioxo-1 1 3 |oxazepine-3-carbonyl]-
23-dibydro-[1 3oxarepine-u, ?-dione Wi
synthesised from reaction of Cyelo anlyedride
with 1.3 his - hviroxy-beney lidena)-uren
tSchift-bases) U

pyrvliom  tetraflaoborate undorwert one
expansion  omn o rreafmenl wilh excess ol
sodiumazide in anhydrous 1.4-dioxanc 1o give
SE-D6% substitated 1,3-0xazepine.
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Luhermora,  hennal  reartaneoment of

ketovieylazimes  gave  substioeed 13-
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Experimental
Mehing ponls woere roeonded  on

Callenkemp melilng points Apparatns and
were unoommegled . Flemenal znalvais was
cartied out in Mutak University on merkin-

Thore 2406 CILN Llomental analvzer . F1-1E
SPCCTI wore recovdad o1 FI-ER

spoctrephotometct -8400s  Shimadza {KDr)
and LW-Visible spectra were reconded  {in
cthanaly  on Schimadza  Reco- 160
Spectrophetemsatar. Their H-MNMR  specira
WETE recarded wilh BRUKER A
MOMHLFE SR spectrophe tometer,

FPreparation of 2-(2-Amino-¢thylimine)-3,5-
dicthyl-dibydro-pyrimidince—4,6-dionc snd
2-f2-{5,-dieth v 4 6-dioxo-pyrimidine-2-
rlideneumino}-ethyliming]-5,5-licihyl-
dibydre- pyrimidine-4,6-diene (Schiff-base)

2 2-Ammrw-ethylerning -5, 5-dicthyl-
dibed rosgryrimidine=d G-dione and  2-[2-(5 -
dielthyl-4,6-dioxo-pyrimidine-2-
viidensamino)-ethyliming -5, 5-diethyl-
dibwdra- pyrimidine-4.6-dione were prepared
by condanzation of one equivalent and (wo
equivalent of ¢thyleng diamine with one
gguivalant  of  5,5-disthy]l-pryrimidine-2,4,6-
Iriume,

Tu a sodutian al MO% amd 0 mole of
glhylene dismine in 30 ml ol elthuncl
Gaaboalule) was welded 0.05 mole ol 3,3-diethyl-
perirrdine-2 e b-tnone and reflused  2hr
Whare by a yellow ervetalline solid separated
out . The solid was tiltered and recrystallized
frem ethanal.
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Preparziion ol 1-[2-(3 3-Dhiethyl-2,4.8,11-
tetranee-7-1,5,12-triaza-spiro[3.60| dodec-12-
yIj-cthyl-3,3-diethyl-T-oxa-1,5,12-riaza-
Spirn|5.6] dodecane -2,4,8,11-tetracne.

I 100t eound 2otter Dusk equipped
with  doubiz swrface condenser fitted with
cacin chloride guatd lube was ploved o
mixtare of (L01 moe of 26-L&s-{Z-amino-
ctlivlinino -5, 5-die el cetrabivdro-pyrimidize-
doome and T mele maleae anlydrde i 20 o
of ethanal alsalarz,

The reaction noxturez was retlexed in =ato
bath at 7RET for 3hr, the zolveat was then

rerraved  ared e resulting solid o was
recrvstallized from anlivdrous THE,

This  expeoriment  was  mepealed usiog
diffezen: of  anhydride to  obain other
derivatives,

Result and Dizenssion

It 15 known that Schill Dases roael

sinoothly wilth acld chlendes and arCendrde:
to give the corresponding addition prl uen 0%
1)

In s paper, the reaction o] e ealeic

andl sueeinic anbkwilrides with 2-02-Arino-
ethvliming)- 2 S-dictl ol -dihydro-mrimidioc-
4, f-dinne 2, f-Rig-C2-aming-ctlylining -
L 5-diethyl-Helrahydro-pyrinndine -d-one o
gives the dipolar inermodiate [11A] which
callapses to the 7- membered hoterosvelic ring
wyslern [TVB] i preesented.
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Thiw s indicared b the appeasoce o) the
charazteristic C—0 (Jeewn-lactaim) absorp-ion
Band at 1700em™ in the TR speatia of addizon
products]11B].

It 13 impressive to note thar dhe tean
ihsorption bands at (L800-1930)cm™ i ihe IR
specles of pure maleic wnd suecinie anhydride
have disappeared when the unbydride bocame
parl of the 7-rmembezed ringe system of the 17-
{2-Amino-cthyl)-3.3-disthvl-T-0xa-1,3,12-
Uriitea-spiro| 5.6 )dodecane.- 2,48, 1 1 -edraone
amd 1-[2-€3,3licahyl-2 4 8 L 1tetracso-7-
EA5, 1 2-triara-spiro] 5.6]dimdec-12-vp-elhyl-3 3-
diethyl-7-axa-1.5,1 2 Irinn-Spiro[5.6]
dodecane -2,4.8,1 I-tatraone. The UV -specinim
of addiien procucts [1IB] show ahvomiion
maxima al { 240-320mum |, and ar €3 1-45hnm
duc (o churpe transter of the aryl group: and Lhe
evelic T-membered strociure [11R],

These compounds are identifisd by their
mpsclomental analvais iTahlz 10112
(lable 23 and TI% speciza (ble 33 Tt is
noticeahle that the valwes of C-1str,
ubsorption hands are rulther high. This is in fat
explained by dhe shill  joward  longer
wavelength, that takes place wher the benzvlic

No. Schiff-Bases Name _
LA
I-(2-Amimiethylimion)-5,5-diethy | -difipd ro
~pyrmidine-d, i lone
B
] 2,6-Bis<{Z-ominc-cthylimian}-5,5-Jigthyl-
tetrah¥dro—pyrimidin--nne
C
L A4,6-Tris2-amina-ethvliminal-5 5-dlcihy|-
hizahyd ro-pyrimidine
D
2| 2-15,5Divibyl-4.6-dioxo-pyrimidine-2-
viideneamina)-ethyliminn}-5 5diethyt-
dilydro-pyrimidine-d,f-dione

Val. 2% Devemibor. 20006, pp.7-17

Sciener

carbow i lmked w three electron-withdrwing

proaps. phenyl, O and N in the  title
conmpounds,
The reaction of maleic and  succinie

anluzdrde with various Selill hiscy 15 o sort of
cycloaddition reacllon.Cycloaddition i» a ring
formaion that results from the wddition of
bondy to either & or with fommalion of
new A bonds. This elass of reuctions and its
rovlme eHeompasses a4 large nomber ol
individual 1vpes. Huispen @ has fomnulaed o
aclul classificarion of’ diverse cycloaddition
i1 terms the number of the new & bond | The
ring size of the product and the mumber of
moms in the componetts takiog parl in the
cvcloaddition . This cyelnaddition reaction is
clessified as a {2 5 5-7), and it 45 the first
evcloaddirion of this  Lype ullhough  in
principle. o woull predicl (hat the butadiene
vation might add to an olefin theougle o (4n—2)

trassition stdle 1 vield the cyelohoxemyd cution
)

| SNMz1HTq-S6e22
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Nn. Name of compounds _ Stroctore ]
1 o
no
¢ 12-(2-Amino-ethyl)-3 3-dielhyFF-oxma-1,5,12- HH -xv )
' triaza-spiro[5.6]dedecane-2.4,3,11-tetraone ) Y H\—\
' NH;
O :
2 i Re
T,
nc
1i-12-Aminv-ethyf}-3 J-drethy}-7-0xa-1,5,12- H M ‘—\\—N
friaza-zpiro|5.6|d odec=R-cnc-2,4.8,1 1-tetraone 0 N H
M H
O Z
nﬂo HN
2z : e oo 4]
12-[245. 5 Diethy b, 6-divxe-le Leabyd ra-py rim il 7 N a"/']\ o
- ¥Ylidencamino)y-ethyl]-3.3-dicthy}-T-0xn-1.5, 12 HN >< "‘u"ﬁ“* N N
triaza-spiro|5.0|dodecane-2,4,8,11 -tef racone NH H
GJﬁG
P et . : _ C
o D
o
5 HN
I2-] 25,5 Diethyl-4 f-diexo-tetrabydro-pyrimidi >(: N
- ¥lide e rmin}-c i1 13,32 d el - Toon a-1.5,12 HN SN H"‘"
Eriara=-spiro] 50 | dod ec-9=ene-1,4,8, 1 I-tetraane NH n &
a
Y 0
1-[2+(3,3-Diethyl-2 4,8,11 tetraoao-T-pxa-1,5.11- O
{ciaza-spiro[So)dvdec-1 2-y1ethyl]- 3. 3-dieth yl-5 Hh C} N
oxa-1.5 12-trizxm-spiro]$.6]ded ee-2, 4, 8.1 1-tetreod 0 I"‘i_lr NH
G =N A, HN =< o
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1-f2-(3.3-Diethyl-2,4,8,1 1-1etrooxn-T-oxp-1,5,12-1
spiro] 5.6]dedec-2-ene-12-ylp-eibyl|-33-dicthyi-7

O
HN O
0,5, 1 2-trdaien- spiro] 5.6] dodec-9-ene-2,4.1,71-Letr N MH
Oy AT\,MN <5
e

7 - pm
% 0
1-|2-(3,3-Thethy|-2.4 8.1 I-tet raoro-T-0xa1,5.12-1 'S
spiro|5.6)dodec-1 2-¥l3-ethy1)-3,3-dieiby -7-0x0-1| ] 3

H
frlaeawpiru[S.6)dadec-D-ene-2, 4 8 11 -telran 'S LY NH
N

D S
L}
4 HH
A, 15-Bis{ Z-am ion-ethy (18 1 8-diethyi-1,110-
dioxa-6.8,15,15-tetragza~displro| 6.1.6.3)
ieisdec-2.5,11,14,17-pentanne 0 HM O
? ]
. S .
. N HH
6,15-Bis-{2-amino-ethyl)-18,18-dicthyl-1,
dioxa-6,8,15,1 6-istrauza-dispiro]6.1.6.3
pctadee-3-ene-2,5,11,14,17-pentanne d Hi o .

10 '

H.X n N
: >-< N
6,15-Bis-{2-smino-ethyl)-1%, 14 _dlcihyl-1,16- o HN NH HH,

dioxa-6,8,15,1 f-letraaza-dispire[f.]1_6.3] N
octadee-F=cne=2,5 11, 14,1 T-pentaome

(2]

11 [55M;1814-5822




13

|

12-{2-0d(2- A gy Freo-ethlimi 0055 dirthyl--ox
tetrah‘vdm-p}rrlmidin-I-}']idnueaminn]'-ethyl}-j,;!

i |]i|Eth:|fl--'?-4:-x=;|—l.!i,.l.E--triami‘-:ipiruzn15.l$|:|]|.::|:]ntam-.‘}l-[*mJ
2A811-tetraone |

12-{}14—{2-&mim}-eth}']im inu]-S,S-—dicl‘hyl—ﬁ-uch

totrubyd u-pyrimidin-2-ylideneamin u]=gthyl]-3,1

dieiyl-T-pxu-1 ~n12-erlara-spirol 5.6 gdecane-
48,11 tetranne

G(2-Amino-ethyli-1 5-[1—{.."-,3-L1iﬂhfl-!,-i,ﬂ,ll-tetr
- oxe-1.5,1 11 inza-spivg| 3.6]dodec-12-57)-ethyl]
~dielbyl-i A0-dinxa-5,8,15,16-lotraars-dis |G

ieladec-dene-2, 5,17, 141 7-pentwime

Walced 7 Al Higi

6—(2-hminu—eth}'l}-IS—[z-{J,B—diethyI—i,-‘l,ﬁ,ll—iet[l L]
it | .,5,llatrium—spi:rn[.’-'n,[-]dml:cle-}rl:l—eth}-I]a
diethy|-1, [0-divzy-6,49,1 S,16-1etrenza-lispiral
octadee-25 11,14, 17-peataone

15

12-Z-Aminn-vihyly-2, 4-bis-{2-am ins-eth b3 [THATY
- 3, 3-dicthyl-7-0xa1,5,12 =irjuza-spivo] 5.6
dodevanc-8,11- divne

1Z

7N
HaM

>
Y.
o NhN :
o
N_\L

K o
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12 2-Amino-rihyl}-2,4- bis-(2-sminn-cihyliming) ><
- 33 diethyl-T-oxe- 15,1 2-trisra-spiz o)S6] dode
QupneR, 1 T-dians ! /—"‘\
=
H;M N —\_
) MH.
17 FzN N
) a
M
) o H HH
G. 1 E-Bis-{-umino-elbyly-1 7-(2-amino-ethylimin
| 1818 dicthwl=1,10=dicny=68,05 F6-tat ranza-dispd
[6.1.4.3] octadecune-2 5,11, 1d-tciraone
O HM ]
]
¥ N
Q
I HEG
18

' ) H.H
o
N n—y(’
61 & Bi9-(A-ammino-el hyly-17-(2-amino-ethylumino
18, 1-cieth y 1,10 dioxa-6,8, 13,1 f-tetragza-dispi |
16163 cetadeca-3,12-dienc-2,5,11, 14 tetraome
| ! g 1M a .

Table (1) : Melting poil, percentapa yiehl, melecular Formula and ¢lymenisl
analysis of 2-{2- Amno-eiby liminer-S,5-diethyi-dibyd ro-pyrimldine 4.6-dione - Schif-bagses

13 155N 18145922
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Table (2): T'he mojor TR absorptions (var') uf 2-{2- A mina-cthyltimino)-5,5diethyl-dihvdre-pyrimidine- 4,6-dione
-%chiff-bazes

0 ti “IH;
M NT’“‘ £ f‘j s
=N g M i
NA Ny 1
o My N, HA oo, H"J\,E}
: NHE
A B C D
CMstr. |C-Hstr. - C=0str | C=N | C=Cigir. C-H hend Alkune
Aromatic | Alkane . Irmine Aromatic
0610 2870 1675 1615 15940, 1530 1470, 1384
7S T 1680 TG 1380,0220 | 1480, (130
3051 2Eod 167 h2% L9t 2an _l’-ﬁl]:l*'ll{l i
R3S | oS =R 61D 1383, 540 ] 1430,1430

Table { 5 J: The UV-¥isible shsorption maxima fnm of 2-(2-Amive-cihyliminng5,5diethyl-dibydro-
piTimidine4,8-dons -Schiff-bases

cumuunﬂ UV-Visible absorption maxima A/nm
375,10,256.225.220
INILIML 208,225
375,305.270,235,220
370,300,280, 241,225

Table{4); Melting point pereentape yield, mofecular formula and elementa) analysis of 1-[2-3.3-Diethyl-2,4.9.£1-
letrnoxo-T-1,5,1 2-ietuza-spice [S.6]dodec- 12y T-clhy -3, -dieth y}-T-0xa-1,5,12-triaza-Spiro] 5.6] dodeeane -
2,4,8,11-1etracne,
comproonds:-

[ | o1 . _CuHnN.0 _
2 171179 66 (g HaaN.Os 51.84 5179 . &31 | 17.19
3 149-147 T2 | CplpNg, 53.65 | 53,68 . 6.68 | 17.00
4 157155 . 8 | CpHuaY0s 5347 T  EXTO
5 210-212 ¢ 7D CosHaN Oy | 52.70 | 5264 623 | 1412
6 TS I CoHpaN: Oy | 5206 . 5300 5.53 | 1416
7 168-170 T Cysll3q Ny | 52.89 5280 594 | 1411
8 144-146 70 CoHaN0, | 5127 TRLIE T [ 19
y 157-159 77 CpHyN,0, 5172 | 688 1309 SLLL 613 | 1802

[ | 163-1£5 &9 1M 04 © 5149 | 645 1802 513N ASH | IT.N®

11 20202 57 O H M0, 5412 | GO.1 IL0d4 - 5405 700 | 208
12 211-213 6] CoaH N, Oy 5302 | 716 .06 ' FIKG  T2d | 2089
13 i 190-192 78 O Hg Ny, - 5245 | 665 1529 . 5240 615 | 1518
14 = 189191 X0 CyHyNyQz - 5231 | 631 1525 5225 644 | 1510 |
15 153-158 B2 CisHiNg0, - 52.66 | 835 27.38 | 5257 84 | 2721
16 160-162 74 CixHsxNyOy | 5252 | 790 2743 | 52490 BAG : 2750
17 - 228230 &0 CoaHaaNe0e | 5175 | 750 2L%5 | S147 TR 2187
1% 175-1%1 a5 CoHy Ny, | 5216 [ 677 2202 | 5212 6.84 2200
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Tably{5):The major LR absorpliva (cm™) af 1 1245 F-Thvihyi-2, 4.8, | T-tetranro-7-1 5, 12-Lriea-spive |5 §]dodee-
12-ylp-ethvl-33-dicthyl-T-vosa-1,5, 13- trigza-Spin[5.6] dodecane -1 d 4. F1-tetravny compounds:-

HH

MIN-—{f

2
“H.
gt R

MH5

5

MM

(’J‘EN 0o o
s @

NM DNl | NH X :’iC
. Gﬁ HN = .;;HNN e
@ o o O ° J H
Hoi ™ € HaN™ o
[ Cowp [ C-Hsw. | CHstr, | C=irstr, | CeiC sir, C—Cstr. C-Orstr. C-U bead,
Denzylic Aramatic | Laelooduc | Dhlefin Aromatic C-M str, Lacton Aramatic
Tim '

I 3205 EE 1680 - 1540, 15 50) 140 1370 1060, 770

2 3K 3030 1685 IEEG T 1EED,1530 1440 1335 | dsEm

3 1206 330 B : 1590, 547 L1113 REKT 1028 860

4 3220 Adr 1673 [a1n 150,550 1430 T30 1030790

S 3230 30075 1671 - 1570,1533 1415 1313 100,800

b 3110 W75 | 167 1a1s | 1580,0535 | 1470 13z T

7 3050 3060 1665 16z | 15360540 | a0 1340 IO3,875

X 1195 3060 1665 |ZT5.1535 1440 1320 050850
oy 3220 303% 1670 1610 |390.1530 1430 1525 1051, 860

10 3200 80 [ 1eeD 1630 1385, 1550 P44 1330 7 1040790

11 2R3 E 1673 161G 1570, 1540 L4 1523 RS

12 IED i TT T e 1578 1550) 1434 £330 1,35 870

13 32041 3060 T 1683 16300 | 1890.0350 1450 1335 IS5 K60

14 | 3300 000 1580 - 1550,0550 | 1430 1320 1050 8591)

15 32401 3055 1670 - 1594, [41 15 132 120,570

i 3210 070 1673 1610 | 157130 1446 1210 HAREGE
7 3130 5030 L6653 1590, 1850 1443 1325 1060,800
L T8 ;. 3200 3065 L&E] 1620 | 15701540 144i: 1330 1020870 |

Table(s): "H.N.M.R Spectrophotometer of 1-]2-(3,3-THethyl-2,4.5,11-tuiruozo-7-1,%, [2-trinza-spira[5.6])dodec-12-

ylethyl-33 dieth v}-P-0za-1,5,12-lriazu-Spirn[5.6] dodceans -2,4,8,1 L-tetracne COmpouRls:

D

N

o

N

* Chemical shift= 4
T Beuving DRSO d, 25 salvend

&

W

P el

Ao

15

MH;

3§

0
L

N,
’N_/_
()]

QO

v

NH;

ISEN:1814-5522
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"Comp.| CH: CH,- -CIL- HC=CH -CH:-CH,-NIl;

i CH, H.- .
1 1.0 L9 24,235 0 - 18,26,185

4 1.1 193 - 6.2, 6.95 1.5,2.8 '
7 1.1 191 ¢ 24,238 . 615,685 335,330
12 Y .90 241, - 152,285,190
237

17 K 1.2 24,230 33 2%.15,2.5.1.50

Table(Ty: Tv-specienl data of 1243 3-Dricthy)-2,4,8,1 1-ivirnioao-7-1,5,12-triaza-
spira[4.6]dndec- 12-yT)-ethyl3 3-dicthy B Toxs-1,51 - triseeqs-Spiro] 5.4] dodecane -2,4.8,11-tetraone

COmpo b s:
“Compaunds:. S3UV-Visibleabsorption maxima mm

1 i 354 M08 26£.240,207

P 358.3010,277,136214

o 3 354,300,285 130,215

4 353,305,271,236,218

5 24510,300,251,231,228

fi 354, M14,271,230,214

- = 275.301.274,233.220 ]

[ 380,300.275,230,223

9 A%0,306,254,236,224

10 3RS 1,274,238 228

11 364,300,251,231,227
12 FTT 16,255 330,220

13 384,301,288235221

14 279,3(9,269,235,224 o
15 382,308,267,235,222

16 T 3%0,508,285,240,225

17 33531k, 258,239, 2241

18 309,302,746,235, 221
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